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Roebuck  (A.).   New  Pest  on  Umbelliferoiis  Ciopa— Fruit  Grower, 
Ixviii,  no.  1766,  p.  573,  2  figs.   London,  17th  October  1929. 

The  Chrys<Hnelid,  Phaeion  (Paraphaedon)  iumidulus,  Gem., 
previously  recorded  from  parsley  and  celeiy,  has  recently  caused 

Rcrions  damage  to  celery  [cf.  R.A.E.,  A,  xvii,  674],  parsnips  and 
carrots  in  England.  There  appear  to  be  two  overlapping  generations 
a  year,  and  the  life-history  is  apparently  similar  to  that  of  P,  coch- 
leariae,  F.  [c/.  R.A.E.,  A,  xii,  282].  Eggs  and  adults  were  found  in 
abundance  on  hogweed  {Heradeum  spkondylium)  during  the  last  week 
of  June.  By  July  or  August  the  hogweed  has  dried  up  and  the  beetles, 
which  are  gregarious  and  migrate  in  colonies,  then  infest  cultivated 
umbelliferous  plants  until  frost  causes  them  to  hibernate.  They  settle 
in  large  numbers  on  a  plant  and  when  the  entire  foliage  has  been 
devoured  move  on  to  the  next.  Sprays  of  1  oz.  Paris  green  and  4  oz. 
ireshly  slaked  lime,  or  8  oz.  lead  arsenate  paste,  to  10  gals,  water 
appear  to  be  effective,  the  one  containing  Paris  green  being  quicker  in 
action.  The  foliage,  which  should  be  thoroughly  wetted  by  uie  spray, 
remains  poisoned  for  6-8  weeks. 

Murphy  (P.  A.)  cS:  M  Kay  (R.).  The  Insect  Vectors  of  the  Leaf -roll 
Disease  of  the  Potato.— Sci.  Proc.  R.  Dublin  Soc,  xLx,  no.  27,  pp. 
341-353.  18  refs.    Dublin.  September  1929. 

The  literature  flealing  with  the  transmission  of  leaf-roll  disease  of 
potato  is  reviewed,  and  a  list  is  given  of  tlie  insects  found  by  various 
workers  to  be  capable  of  conveying  the  disease  either  aerially  or  through 
the  soO.  The  problems  of  experimental  transmission  and  the 
correlation  of  field  outbreaks  with  Aphids  are  discussed.  In  experi- 
mental work  with  Aphids  extending  from  1922  to  1928  [R.A.E.,  A, 
xi,  92;  xiv,  113,  etc.],  the  numbers  of  successful  leaf-roll  infections 
secured  with  Myztts  peraicae,  Sulz.,  were  19  out  of  2S  ;  with  M.  psendo- 
solani,  Theo.,  2  out  of  40 ;  with  Macrosiphum  ^ci,  Kuch  {solanifolii, 
Ashm.),  1  out  of  151 ;  and  with  unidentified  Aphids,  5  out  of  34. 
In  spite  of  the  few  positive  results  secured,  it  is  believed  that  Myxus 
pscudosolani,  Macrosiphum  get  and  the  Capsid,  Calocoris  norvegicus, 
Gmel.  {bipuncfaftt^,  F.)  may  transmit  infection  occa.sionally,  though 
Myzus  pcrsiciw  is  mainly  responsible  for  the  spread  of  the  disease. 
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Studies  in  1928-29  of  the  conditions  under  which  M.  pcrsicac 
transmits  leaf-roll  show  that  it  is  capable  of  conveying  infection 
between  plants  in  any  stage  of  growth.  The  younger  the  inoculated 
plant,  and  apparently  also  the  younger  the  plant  providing  infection, 
the  quicker  the  symptoms  develop  on  the  former.  This  seems  to  be 
correlated  with  greater  ease  of  infection  in  the  earlier  stages  of  gro\vth. 
When  both  the  inoculated  plant  and  the  source  of  infection  are  old, 
infection  is  rendered  most  difiicult.  The  symptoms  that  develop  first 
after  infection  vary  with  the  age  of  the  inoculated  plant.  It  is  possible 
to  calculate  with  considerable  accuracy  the  time  at  which  plants  have 
become  infected  with  leaf -roll  in  the  field  by  a  knowledge  of  the  time 
of  appearance  and  nature  of  the  tirst  sjmiptoms  and  the  character  of 
the  resulting  crop  of  the  succeeding  year.  Infection  through  the  sprouts 
before  planting,  which  produces  secondary  leaf-roll  in  the  first  half  of 
June,  or  early  field  infection  through  the  foliage,  which  causes  the 
appearance  in  July  of  primary  sjonptoms  more  or  less  rapidly  passing 
into  secondary  ones,  usually  results  in  a  totally  diseased  crop.  In  the 
case  of  later  infections,  which  may  produce  primary  leaf-roll  that 
persists  for  the  season  or  cause  no  alteration  in  the  outward  appearance 
of  the  plants,  some  of  the  tubers  remain  healthy,  a  condition,  however, 
that  may  also  follow  sprout  infections.  The  first  reaction  after 
infection  is  also  afiected  by  the  variety  of  the  plant,  some  varieties 
shofwing  primary  symptoms  more  readily  than  others. 

KXsTNER  (A.).  UntBrmflhmnin  mr  Lebensweise  und  Beldimplong 

der  Zwiehelfliege  {Hylemyia  antiqua  Heigen).  m.  TeiL  [In- 
vestigations on  the  Biology  an!  Control  of  the  Onion  Fly,  H, 
anHqua.  Part  IlT.l — Z.  i^flKmnkh.,  xxxix,  nos.  8-9,  10^11, 
pp.  347-366.  369-385,  5  figs.,  8  refs.    Stuttgart,  1929. 

This  is  the  final  part  of  an  account  of  investigations  on  Hylemyia 
antiqua,  Mg.,  a  serious  pest  of  onions  in  the  district  of  Calbe,  Saxony 
[R.A,E,,  A,  xvii,  460,  686],  and  deals  with  Hke  measures  to  be  adopted. 
The  onion  seed  is  drilled  in  March,  and  onions  are  harvested  eany  in 
September.  Infestation  by  H.  antiqua  results  in  a  withering  of  the 
tips,  followed  by  the  death  of  the  plants,  and  the  larvae  migrate 
imderground  to  neighbouring  plants,  so  that  gaps  occur  in  the  rows. 
The  injury  becomes  apparent  in  June,  when  the  plants  are  S-6ins. 
high,  and  steadily  increases  untO  about  mid- July,  after  which  the 
remaining  plants  are  left  more  or  less  untouched  until  the  harvest,  as 
the  onions  are  large  enough  for  the  larvae  to  mature  in  them  without 
migrating.  The  damage  caused  by  the  summer  generation  is  therefore 
much  less  serious  than  that  done  by  the  spring  one,  though  it  is  some- 
times of  considerable  importance.  The  quality  of  the  crop  is  adversely 
affected,  because  the  remaining  plants  being  thinned  out,  their  leaves 
do  not  dry  up  and  "  thick  neck  "  onions  of  inferior  value  result.  The 
properties  of  the  soil  do  not  appear  to  influence  infestation,  but  small 
plants  are  preferred  for  o\'ipo.«;ition,  and  ovipositing  females  may  be 
carried  by  wind.  The  various  measures  advocated  against  //.  antiqua 
are  reviewed,  and  au  account  is  given  of  tlie  author's  own  work.  The 
cultural  measures  advised  are  drilling  good  seed  in  abundance  and 
proper  manuring.  When  the  fields  are  ploughed  in  spring,  fowls  are 
of  considerable  value  in  destroying  the  pupae.  Repellents  and 
insecticides  for  destroying  the  eggs  or  larvae  did  not  prove  promising 
for  practical  use,  and  Quion  plants  were  not  effective  as  traps,  though 
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this  method  may  be  of  vaUic  in  other  regions.  Deep  ploughing,  often 
recommended  against  the  pupae,  also  gave  poor  results.  In  gardens 
and  small  plots  a  certain  number  of  flies  can  be  caught  mi  sticks 
smeaied  with  adhesive.  A  bait-spray  containing  3  per  cent,  molasses 
and  2  per  cent,  sodium  fluoride  or  sodium  arsenite  proved  very 
attractive  to  tlie  adults,  but  the  actual  eiiect  achieved  cannot  be 
observed  until  the  spring  of  1930. 

Hahmamn  (C).  Bole  Spfniw  im  OewjUdiilunis  nod  0in  BeUiiiiDliiiic 
mit  C^anogas.  'Red  S[)idcr  in  Greenhouses  and  its  Control  with 
Cvanogas  ]— Z.  P/lKrankh,,  xxxix.  no.  lO-H,  pp.  386^389,  8  refs. 
Stuttgart,  1929. 

In  experiments,  calcium  cyanide  even  at  dosages  harmful  to  the 
plants  (300  gm.  per  100  cu.  m.)  did  not  kill  red  spider  [Tetranychus]  in 
greenhouses.  Further  tests  will  be  made  with  heavy  oils  as  sprays 
preceding  fumigation. 

Wessely  (E  )  Die  Bekampfung  der  Nonne  mit  besonderer  Bezugnahme 
anf  eine  eutsprechende  Wertung  der  uns  bekannten  Kampfanittel. 
[The  Control  of  the  Nun  MuiU  wuh  particular  Reference  to  an 
adequate  Utilisation  of  the  known  Measnres.] — CenltraM.  ges, 
Fomtw.,  1928,  p.  49.  (Abstract  in  Z.  PflKrankk.,  xxxix,  no.  10- 
11.  p.  416.  Stuttgart*  1929.) 

Early  recognition  of  an  impending  outbreak  of  the  nun  moth 

[Lymantria  monacha,  L.]  is  of  great  importance  in  order  that  the 

conditions  under  which  the  increase  is  taking  place  may  be  ascertained. 
This  enables  the  measures  taken  to  be  adapted  to  any  natural  factors 
of  control  that  may  be  active  at  the  time.  Banding  of  the  trimks 
should  be  done  prornptly,  and  its  value  is  greater  when  bad  weather 
forces  the  moths  to  fly  and  oviposit  near  the  ground.  This  measure 
should  not  be  employed  if  polyhedral  disease  is  pievalent 

Jancke  (O  ).  Zur  Frage  der  Ueberwinterung  der  Blutlaus  und  ihies 
Parasiten  Apfielinm  mali  HaM.  [The  Hibernation  of  the  Woolly 
Aphis  and  of  its  Parasite,  A.  niaH.]—NachrBL  deui$,  FflSchDiensi, 
vx,  no.  10,  pp.  8S-85»  1  graph.  Berlin,  October  1929. 

Eriosoma  lanigerum,  Ilausm.  (woolly  apple  aphis)  hibernates  on  all 
parts  of  the  tree,  though  in  very  severe  winters  only  the  sheltered 
individuals  on  the  roots  survive.  This  has  led  to  the  erroneous  beli^ 

that  the  Aphid  seeks  hibernation  quarters  on  the  roots.  The  use  of 
adhesive  bands  [R.A.E.,  A,  xvii,  583]  is  therefore  of  value  only  in 
severe  winters,  and  even  then  may  prove  ineffective,  owing  to  the  difficulty 
of  ensuring  close  contact  with  the  bark.  The  results  of  observations 
at  Naumbuig  in  the  winters  of  1926-27,  1927-28  and  192&-29  are 
given  in  fuIL  It  was  found  that  the  colonies  on  the  bark  can  survive 
temperatures  of-17°  C.  [1-4°  F.]  but  are  all  killed  at-32*C 
[--25*6°  F.],  so  that  the  critical  point  lies  between  these  temperatures. 
Twigs  infested  with  woolly  aphis  parasitised  by  Aphdinus  nuiii,  Hald., 
were  placed  in  autumn  1928  on  apple  in  the  open  at  Naumburg,  and  in 
April  and  June  1929  the  Chalcid  was  found  to  have  survived  the  winter, 
which  was  very  severe. 

<8SS9)  t* 
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FucHS  (G.).  Die  Parasiten  eiaiger  Riissel-  und  Borkenkafer.  [The 
Parasites  of  some  Weevils  and  Bark-bectlcs.] — Z.  Parasitenk., 
ii,  no.  2,  pp.  248-285,  36  figs..  25  refs. 

WuLKER  (G.).  Bemerkungen  zur  Arbeit  von  G.  Fuchs :  "  Die  Parasiten 
einiger  Riissel-  und  Borkenkafer.'*  [Remarks  on  G.  Fuchs'  Work.] 
—  r.c,  pp.  28(S-290,  1  lig. 

Fuchs  (G.).  Nachschrift  zu  Wiilker's  Bemerkungen.  [Postscript  to 
Wiilker's  Remarks.]— r.c,  pp.  291-293.  Berlin,  12th  October 
1929. 

The  Nematode  parasites,  including  several  new  species,  of  various 
weevils  and  bark-beetles  in  Central  Europe  are  described  in  the  first 
paper,  followed  by  some  discussion  on  their  classification  in  the 
other  two. 


Malenotti  (£.).  Elsperienze  centre  la  Psilla  del  pere.  [Experiments 
against  the  Pear  Psyllid.  ; — //  CoUivatorc,  1929,  no.  26,  reprint 
8  pp.    Casale  Monferrato,  1929. 

Psylla  pyricola,  Forst.,  is  a  serious  pest  of  pears  in  North  Italy. 
Spraying  with  nicotine-soap  being  inconvenient  in  some  cases,  experi- 
ments were  made  in  July  on  fumigation  with  hydrocyanic  acid  gas 
by  the  Sansone  Capogrosso  method  [R.A.E.,  A,  xvii,  330],  excellent 
results  being  obtained  with  6  gm.  sodium  cyanide  per  cu.  m.  Volck 
emulsion,  when  sprayed  at  a  strength  of  3  per  cent.,  also  gave  good 
results.    The  relative  costs  of  these  insecticides  in  Italy  are  given. 


Teodoro  (G.).  Due  cocciniglie  parassite  del  gelse  in  Romania.  [Two 
Coccids  infesting  the  Mulberry  in  Rumania.] — Industria  bacoL,  iii, 
no.  9,  pp.  8-10,  3  refs.    Milan,  September  1929. 

In  some  districts  of  Rumania,  mulberry  trees  have  been  found  to  be  . 
more  or  less  severely  infested  by  Lecanium  {Eulccaninm)  corni  var. 
rohiniarum,  Dougl,  sometimes  associated  ^^^th  L.  [E.)  pcrsicae,  F. 
These  Coccids  occur  on  a  variety  of  food-plants,  including  Robinia 
pseudacacia,  which  is  preferred  by  E.  corni  var.  rohiniarum.  In 
Rumania  they  survived  winter  temperatures  as  low  as  —  25°  C. 
[-13°F.]. 


Morris  (H.  M.).   Report  e!  the  Entemelegist  fer  1928.— i?^/>.  Dept. 
Agric.  Cyprus,  1928.  pp.  43-44.    Nicosia,  July  1929. 

Tests  against  Syringopais  {Nochdodes)  temper atella,  Led.,  showed  that 
light  traps  are  only  attractive  to  the  males.    Spraying  with  a  solution 
of  sulphur  was  found  cff« 
pomegranate.    An  insect 
has  been  identified  a*: 

SJ 

a  mountain,  < 
hill  \ 

V 


against  Eriophyes  granaii,  C.  &M.,  on 
the  pods  of  carob  [Ceratonia  siliqua] 
ia  (Schizomyia)  gcnnadii,  Marchal. 
Minst  Daly  cor  is  baccarum,  L.,  which 
under  stones  on  the  summit  of 
s  serious  damage  to  crops  in  the 
igh  survey  of  the  incidence  of 
S  F.,  throughout  the  island 
t  in  the  highest  olive-growing 
whereas  P.  oleellus  is  absent 
growing  in  forest  land  was 
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also  found  to  be  heavily  infested  with  D.  olcae.  In  addition  to  insects 
mentioned  in  previous  reports  [R.A.E.,  A,  xiv,  198;  xv,  15j,  the 
follovviug  have  been  recorded  during  1928  ;  Lcucodiaspis  {Leucaspis) 
riccae,  Targ.,  on  olive  leaves  and  fruit ;  Crioceris  bicruaata.  Sahib.,  on 
asparagus ;  MydophUus  piniperda,  L.,  damaging  pine  trees ;  Pirns 
brassicae,  L.,  and  P.  rapae,  L.,  on  cauliflower ;  and  Eurydema  festivum, 
L.»  on  potatoes. 


SuREYA  (M.).   Turkey:    Crop  Pests. — Internal.  Bull.  Plant  Prot,, 
iii,  no.  8,  p.  117.    Rome,  August  1929. 

The  pests  recorded  include  Euryi^aster  infcgrtccps,  Put.,  on  wheat 
and  bark'v  along  the  Turco-Syrian  frontier,  the  eggs  of  this  Pentatomid 
being  parasitised  by  a  Chalcid  ;  Aulacaspis  (Diaspis)  penia^ona,  Targ., 
on  mulberry,  etc.,  near  Constantinople ;  Tanymecus  paUiatus,  F.,  on 
vines  near  Smyrna ;  RkynchUes  bacchus,  L.,  on  potatoes  in  the  Smyrna 
and  Brusa  regions ;  Scolyius  malt,  Bech.  (primi,  Katz.),  doing  con- 
siderable harm  to  apple  aiil  chcrr>'  near  Angora;  Hyponomcufa 
malindlus,  Zell.,  widely  distributed  on  apple  and  plum  ;  and  Aporia 
cralaegi,  L.,  wliich  is  parasitised  by  Apanteles  sp.,  on  apple  and  pear 
near  Angora.  Invasions  of  Dociostaunts  maroccanus,  Thunb.,  took 
place  along  the  Turco-Sjrrian  and  Iraq  frontiers  and  in  part  of  the 
province  of  Smyrna.  Large  numbers  of  the  locusts  were  destroyed  by 
the  use  of  zinc  Ijarriers  and  arsenical  baits.  The  hatching  of  the  eggs 
of  CuUiptamiis  italicus,  L.,  occurred  early  in  May.  This  locust  injures 
spring  crops  and  market  gardens  in  Thrace,  Samson  and  Brusa. 


[ViNOKURov  (I.  M.).]  BHHOKvpoB  (I.  M.).  Five  Yean'  Work  of 
fh0 IrkolA Plant  Pn)tectUm  tetioii  (1982-26).  [In  Ritssian.y^Ixo. 
sibirsk,  kraof,  Siantz,  Zashch,  Rasi,,  no.  2  (5),  pp.  16-24.  Tomsk, 
Jtayl927.   [Received  1929.] 

Tiie  organisation  and  activities  of  the  Irkutsk  Plant  Protection 
Station  are  briefly  reviewed,  and  notes  are  given  on  the  pests  recorded 

from  various  parts  of  eastern  Siberia.  The  Acridids,  Gomphoccrus 
sibiricus,  L.,  Chorthippus  [Stauroderus)  scalaris,  V.  W.,  C.  {S.)  apricarim, 
L.,  C.  (S.)  biguftidus,  L.,  and  C.  albomarginatus,  DcG.,  cause  enormous 
damage.  Cereal  pests  hiclude  PhyUotrda  viltida,  Redtb.,  Delphacodes 
(Delphax)  sirialclla,  Fall.,  Deltocephalus  ^incUus,  L.,  Cicadula  sexnotala, 
Fall.,  Adia  sibirica,  Rent,  Haplothrips  iriiici,  Kurd].,  Contannia  iritici, 
Kby.,  Harmolita  {Isosoma)  noxiaUs,  Porch.,  Osdndla  frit,  L.,  and  Hduh 
this  {Chloridea)  dipsacea,  L.  Vegetables  are  attacked  by  the  weevil, 
Sitona  UnccUus,  Bonsd.,  and  tli"  larvae  of  Enxoa  islandica,  Stgr., 
E.  adumbrata,  Ev.,  E.  cnnoria,  Huin.,  E.  cursoria  var.  saga,  Stgr.,  and 
Agrotis  {E.)  ditrapczium,  Schiff.  Dendrolimus  sibiricus,  Tshtv., 
caused  severe  damage  to  about  three  million  acres  of  conifers. 
Campaigns  organised  against  locusts  are  briefly  reviewed.  As  regards 
the  other  pests,  poison  baits  of  bran  or  sawdust  proved  very  effective 
against  //.  dipsacea  ;  dusting  with  a  20  per  cent,  mixture  of  fine  sodium 
arscnite  and  white  clay  killed  80-100  per  cent,  of  the  larvae  of  D. 
sibiricus  ;  and  injury  by  Enxoa  spp.  was  to  a  certain  i  xteut  diecked 
by  watering  the  infested  vegetables  with  kerosene  or  carbolic  emulsions, 
supplemented  by  hand-coUection  of  the  larvae. 
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[Berezukov  (R.  p.).]  BepsMKOB  (P.  □.)•  A  preliminary  Review 
of  file  injorioiis  AcMmB  o(  ralem  ffibeda.  [/»  Russian,] — 
Izv.  sibirsk.  kraev.  StanUt,  ZasHch,  Rasi.,  no.  2  (5),  pp.  40^%  35  refs. 
Tomsk,  July  1927. 

Up  to  the  present  75  species  of  Acrididae  have  been  leoorded  from 

western  Siberia,  of  which  the  m  )-t  injurious  are  Goniphocems  stbificus, 
L.,  wliich  in  the  years  of  outbreaks  constitutes  80  90  per  cent  of  the 
total  number  of  Arriditls  in  the  black  soil  steppe  zone,  Chorthippus 
{Stauroderus)  scalans,  F.W.,  the  principal  pest  of  the  steppe-forest 
zone,  C.  edbomarginatus,  DeG.,  Arcyptera  microptera,  F.W.,  CaUiptaimiS 
ikUicus,  L.,  and  Locusta  m^aioria,  h.  The  following  are  occasional 
or  doubtful  pests:  Chortkippus  {Siauroderus)  apricarius,  L,,  Dodo- 
siaurus  kraussi,  Ingen.,  D.  crucigcrus  hrevicoUis,  Ev.,  Arcyptera  fusca, 
Pall.,  Psophtis  stridulus,  L.,  Ocdaleus  decorus,  Germ.,  Cdes  variabilis. 
Pall.,  Oedipoda  coerulcscens,  L.,  Bryodcma  tuberculatum,  L.,  and 
Podisma  pedesiris,  L. 

Notes  on  the  local  distribution  and  bionomics  of  each  species  are 
included. 


[MasaItts  (A.  I.).]  MacEHTHC  (A.  y\.).  On  the  Study  of  Elaterids 
in  Siberia.  [In  Russian.] — Izv.  sibirsk.  kraev.  Staniz.  Zashch. 
Rast.,  no.  2  (5),  pp.  53-65,  1  ref.  Tomsk.  July  1927. 

The  economic  importance  of  Elaterids,  which  are  common  pests  of 
wheat,  oats  and  rye  in  westem  ^beik,  is  discussed,  and  tiie  work  of 
the  Siberian  Regional  Plant  Protection  Station  on  their  biology  in 
1924-26  is  reviewed.  The  genera  occurring  in  westem  Siberia  are 
Sdatosomus,  Agriotcs  and  Cardiophorus,  and  about  27  species  have 
been  recorded  from  the  Novo-Sibirsk  and  Katnen  districts,  of  which 
the  loUuwiiig,  ill  order  of  their  abundance,  arc  the  most  important ; 
SMosomus  lotus,  R,  5.  spretus,  Mannh.,  Agrwies  spuUdor,  L.,  ii* 
dhscurus,  L.,  Cardtophorus  airamentarkts,  £r.(?)  and  A.  lincatus,  L. 
The  adults  of  one  species  or  another  are  on  the  wing  from  the  beginning 
of  Mav  till  the  beginning  of  September.  In  1925  and  1926  the  females 
of  Sdatosomus  were  much  less  numerous  than  the  males,  the 
percentage  not  exceeding  6  in  lalus  and  17  in  S.  sprelus.  The 
young  beetles  hibernate  before  emerging  from  the  soil,  and  an  estimate 
of  their  numbers  to  a  given  area  of  ground  in  autumn  may  help  to 
forecast  their  abundance  in  the  following  year.  In  the  first  half  of 
May  most  of  the  larvae  occur  at  a  depth  of  about  4  his.,  but  from  the 
end  of  May  till  mid-June  they  are  usually  found  at  a  depth  of  2  ins., 
this  being  the  period  when  the  crops  arc  most  heavily  damaged.  The 
larvae  then  penetrate  further  into  the  soil,  remainmg  at  the  depth  of 
6  ins.  till  the  middle  of  September,  after  which  they  go  still  deeper. 
The  best  time  for  their  control  is,  therefore,  from  the  second  half  of 
May  till  mid-June,  when  they  are  nearest  to  the  surface  and  moulting 
beguis.  The  pupal  stage  lasts  from  the  second  half  of  July  till  mid- 
August,  pupation  occurring  at  a  depth  of  about  5  ins. 

Unpoisoned  baits  of  linseed  and  hempseed  cake,  or  dung,  proved 
very  effective  in  protecting  wl;  it  when  placed  dose  to  the  seed. 
When  equal  quantities  of  wheat  and  ground  hempseed  cake  were 
mixed  and  sown  at  the  rate  of  8U  lb.  to  the  acre,  only  18  per  cent,  of 
the  crop  was  destroyed,  ab  compared  witli  32  per  cent,  in  an  untreated 
field.   In  another  test,  when  ground  linseed  cake,  at  the  rate  of  about 
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470  lb.  to  the  acre,  was  introduced  into  the  soil  prior  to  the  sowuig  of 
the  wheat,  54  per  cent,  of  the  latter  was  damaged,  as  compared  with 
64  per  cent,  in  the  untreated  field.  The  author  concludes,  therefore, 
that  it  is  itnportant  to  introduce  the  bait  together  with  the  wheat. 
Baits  of  horse  dung  poisoned  with  sodium  arsenite  appeared  to  be 
considerably  more  crtective  than  those  of  poisoned  linseed  or  hempseed 
cake.  Deep  ploughing  to  kill  the  pupae  may  give  good  results  when 
effected  for  a  series  of  years,  but  should  be  applied  omy  in  combination 
with  other  measures. 

Late  sowing  proved  of  value  in  the  case  of  oats,  only  15  per  cent,  of 
the  crop  being  destroyed,  as  compared  with  45  per  cent,  in  the  early 
sowings,  but  the  difference  hi  the  infestation  of  wheat  sown  at  various 
periods  was  negligible.  The  percentage  of  wheat  destroyed  was  equal 
at  densities  of  sowing  of  SO,  QO  and  110  lb.  of  seed  to  the  acre,  so  that 
denser  sowing  secures  a  more  normal  crop.  Although  in  fields  with 
a  wide  space  between  the  rows  of  wheat  the  percentage  of  injure  was 
less,  the  crop  obtained  was  smaller.  In  wheat  sown  at  depths  of  about 
2  and  2^  uis.  infestation  was  iicuvici  at  the  greater  depth.  Certain 
varieties  of  oats  and  ^eat  proved  more  resistant  to  infestation  than 
others,  and  further  experiments  in  this  connection  are  desirable.  It  is 
pointed  out  that  an  average  infestation  of  10  wireworms  to  1  sq.  ft. 
results  in  a  decrease  in  the  crop  of  about  50  per  cent.  The  value  of 
rooks,  which  feed  on  the  wireworms  during  the  harrowing  of  the  fields 
in  spring,  is  briefly  discussed. 

Dostmg  wheat  and  oat  seed  prior  to  sowing  with  Paris  green,  sodium 
arsenite  or  white  arsenic  in  the  proportion  of  6  :  1000  by  weight  was  not 
effective  ;  larger  amounts  of  poison  reduced  the  infestation,  but  at  the 
same  time  considerably  lowered  the  germination  of  the  seed. 

[ReInov  (A  I).]  PiflHoi  (A.  M.).  On  the  Question  of  the  In- 
tensity of  the  Damage  caused  by  the  Ite-beetle,  Phyllotreta  vittula 
Bedtb.,  to  Summer  Wheats.  [/«  Russian. ]^Izv.  sibirsk.  kraev, 
Stantz.  Zashch,  Hast.,  no.  2  (5),  pp.  66-70.    Tomsk,  July  1927. 

Observations  were  carried  out  by  the  Omsk  Plant  Protection  Station 
from  lOtb  Time  till  mid- July  1926  on  the  injury  caused  to  wheat  by 
Phyllotreta  vittula,  Redtb.  The  adults  were  first  observed  on  vStb  May 
and  were  very  abundant  at  the  end  of  the  month  and  in  June,  whereas 
in  July,  owing  to  rain  and  cold,  a  marked  decrease  in  tiieir  numbers 
was  noticed.  Chaetocnema  aridula^  Gyll.«  C.  hortensis,  Geoffr.,  and 
Psylliodcs  cupreata,  Dft.,  were  also  taken  on  wheat,  but  only  in 
negligible  numbers.  Tables  are  given  showing  the  effect  of  the  injury 
caused  by  P.  vittula  on  eight  different  varieties  of  wheat  ;  on  the  average 
nearly  a  quarter  of  the  leaf  surface  was  destroyed,  and  although  aU  the 
varieties  recovered  and  apparently  produced  a  normal  crop,  the  author 
considers  that  the  injury  is  bound  to  decrease  the  amount  of  the  crop. 

Takeuchi  (K.).  Two  new  injurious  Sawfhes  from  Corea.— iVaws. 
Hat,  Hist.  Soc.  Formosa,  xix,  no.  103,  pp.  354-^356.  Tailioku, 
Formosa,  August  1029. 

Uoplocampa  coreana,  sp.  n.,  and  Tomostelhus  juglans,  sp.  n.,  described 
from  Korea,  were  reared  from  larvae  on  pear  fruits  and  Juglans 
reflectively. 
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Katsumata  (K  ).  Life-history,  Habits  and  a  new  Method  of  Ck>ntrol 
of  Liichiura  cuprea.  [In  Japanese.} — Insecl  WUl.,  xxxiii,  pp.  335- 
340.  Gifu,  1929. 

The  Rutelid,  Anomala  {Euchlora)  cuprca,  Hope,  is  very  common  in 
Japan,  where  it  usually  has  one  generation  a  year,  though  some 
individuals  require  two  years  to  complete  their  life-cycle.  Hibernation 

takes  place  in  the  lan'al  stape.  The  pupal  stage  lasts  about  20  days, 
and  the  adults  occur  from  the  end  ot  June  to  the  niiddle  of  September 
and  feed  on  the  leaves  of  vine,  persimmon,  chestnut,  etc.  Oviposition 
takes  place  about  a  week  after  mating.  The  males  live  on  an  average 
33  days  and  the  females,  which  lay  50-250  eggs,  47.  The  eggs  hatch 
in  about  10  days,  and  the  larvae  feed  on  the  roots  of  Graminaceae,  etc., 
as  well  as  on  decaying  vegetables.  A  rotted  fertiliser  produced  from 
soy-beans  mixed  with  water  is  attractive  to  the  adults  and  may  be 
used  as  a  trap. 

KuwAVAMA  (S.).  On  the  Sdentilie  flame  of  a  Lcma  "Dorooi-mushi'* 
[In  Japanese,]— Konlya,  iii,  no.  3,  pp.  191-193.   Tokyo,  1929. 

In  Japan,  a  species  of  Lema,  which  is  generally  recorded  as  L, 
melanopa,  L.,  in  recent  Japanese  literature,  is  very  injurious  to  rice, 
but  is  not  found  on  orchard  or  timothy  grass,  wheat,  etc.  It  pupates  on 
the  leaf,  and  its  eggs  are  laid  in  masses.  As  these  habits  are  apparently 
different  from  those  recorded  for  L.  mdanopa  in  Europe,  the  Japanese 
^pedes  may  possibly  be  distinct. 

SoNAN  (J.).  A  few  Host-knov»Ti  Ichneumonidae  found  in  Formosa 
(Hym.). — Trans.  Nat.  Htsl.  Sac.  Formosa,  xix,  no.  104,  pp.  415- 
425,  4  figi.    Taihoku,  Formosa,  October  1929. 

The  new  species  described  arc  Hymenohosrnina  posiicac,  Charops 
Jluvipeliolus,  Ddopia  nigrifemur  and  Jlolocretnnm  poaiicae,  all  reared 
from  larvae  of  the  Lymantriid,  Noiolophus  posticus,  Wlk. ;  and  Cry  plus 
irirrkogmaniformis  from  cocoons  of  the  Limacodid,  Monema  sp.,  on 
cherry.  Angitia  {Diodes)  lineata,  Ishida,  is  recorded  as  parasitic  on 
the  Tortricid,  Eucosma  {Cydia)  schist  ac  can  a,  Snell.  ;  Xanthopimpla 
kuchingensis.  Cam.,  on  the  Psychid,  Clania  minnscula,  Btlr.  ;  X. 
sicmniaior,  Thab.,  on  the  Pyralids,  Dialraea  vemsata,  Wlk.  [strialoLis, 
Snell.),  ChUo  tM/Wsoil^jiffis/Snell.,  PyroMSia  nuinlaUs,  Hb.,  Omphisa 
illi salts,  Wlk.,  the  Tortricid,  fittcosma  schisiaceana,  and  the  Lasiocampid, 
Mi'tanastria  punctata,  Wlk.  ;  X.  punctata,  V.,  and  X.  formoscnsis, 
Kriegcr,  on  M.  punctata,  the  latter  also  parasitising  Saturnia  pyrctorum, 
Wcstw.  ;  llwronia  zebroidcs,  Krieger,  on  M.  punctata  and  the  Lyman- 
triid, Dasychira  {Olene)  mendosa,  Hb..  but  jx)ssibly  a  hyperparasite ; 
and  AnuMiromorpha  sehoettobii,  Vier.,  on  the  Pyralids,  Diatraea  venosaia, 
Schoenobius  bipunctifer,  Wlk.  {ittcertellus,  Wlk.),  Chile  simplex,  Btlr., 
Scirpophdga  nivcUa,  F.  [atiriflua,  Zell.),  and  5.  excerptalis,  Wlk.,  and  the 
Noctuids,  Sesamia  infer  ens,  Wlk.,  and  Laphygma  exigua,  Ub. 

Sasaiva  (A.  C).  Belat6iio  sobre  inspecyao  de  pomaies  de  dtnis." 
[Report  on  the  Inspection  of  Citrus  Orchards.] — Bol,  agric. 
peendr.,  1929,  no.  1-2,  pp.  47-48.  Lorenzo  Marques,  1929. 

Inspection  of  orange  plantations  near  Lorenzo  Marques,  Mozambique, 
showed  the  trees  to  be  very  severely  infested  by  Chrysompluilus 
(Aspidioius)  aurantii.  Mask.,  C.  (.1.)  ficus,  Aslim.,beuig  present  in  smail 
numbers,  while  Aphis  tavarcsi,  Del  Guerc,  was  very  rare. 
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Ripley  (L.  B.).  *•  Proghopper  "  in  Watties.— i-^ing.  S,  Afr.,  reprint 
,      no.  51,  4  pp.,  4  figs.    Prcturia,  August  1929. 

During  the  summer  of  1928-29  wattlfs  were  severely  damaged  by 
a  widespread  "  froghopper  attack,  and  the  cultural  me;isures  already 
noticed  [R.A.E.,  A,  xv,  330]  are  again  recommended.  Two  additional 
measures,  fertilising  and  intercropping,  are  suggested.  In  the  case  of 
plantations  one  year  old  or  younger,  the  severity  of  attack  was  not 
appreciably  lessened  by  fertilising,  especially  when  the  trees  were 
thinned  out  into  twelve  foot  lines,  but  with  two-year-old  trees  in 
broadcast  formation  a  very  striking  difference  between  fertilised  and 
unfertilised  plots  was  apparent,  the  former  being  almost  completely 
protected  and  the  latter  rather  badly  attacked.  It  would  appear 
that  the  fertilised  trees  suffer  less  owing  to  their  increased  canop>-  and 
possibly  also  to  an  increased  resistance  to  the  poisonous  effect  of  the 
saliva  injected  by  the  insects.  This  advantage  may  not  be  apparent 
on  smaller  trees  during  a  severe  attack,  particularly  if  the  damage  has 
been  accentuated  by  early  thinning  into  the  final  lines.  In  some 
instances  fertilised  trees  have  become  more  deformed  than  unfertilised 
ones  owing  to  the  luxuriance  of  the  "  witch's  broom  "  growth  [loc.  cil.] 
caused  b}  the  vigour  of  the  fertilised  tree.  It  is  reasonable  to  suppose, 
however,  that  the  fertilised  trees  will  show  a  greater  power  of  recovery. 

Obser\'ations  on  intercropping  with  maize  showed  that  in  almost 
every  case  where  this  crop  grew  well,  cxc<']lont  results  were  obtained 
in  the  protection  of  young  wattles.  Equally  good  effects  have  been 
noticed  where  certain  weeds,  particularly  horse  weed  {Erigerm 
canadensis),  grew  above  the  young  wattles,  but  as  soon  as  the  trees 
show  above  the  tops  of  the  surrounding  maize  or  weeds  they  are  attacked 
by  the  Capsid,  Lygidolon  lacvigatum,  Rent.,  and  the  Jassids,  including 
Bythoscopus  cedaranus,  Naudc,  that  are  responsible  for  "  froghopper  " 
damage.  The  beneficial  effect  of  intercropping  can  be  largely  explained 
by  the  fact  that  these  insects  are  strongly  attracted  to  sunlight  and 
therefore  select  exposed  sunny  branches. 

Some  Notes  on  the  Pseudo-Scorpion,  CheUfer  sculpinratm  in  Relation 
to  the  Honey  Bee.— S.  AJr.  J.  Nat.  Hist.,  vi,  no.  4,  pp.  293-2^6. 
Pretoria,  June  1929. 

Suggestions  having  been  made  that  the  Arachnid,  Chelifcr  scidp- 
iuruius,  was  injurious  to  bees  in  South  Africa,  observations  were 
undertaken  to  determine  the  exact  relations  between  them.  It  was 
found  that  this  Arachnid  feeds  on  pollen  (often  found  on  the  body  of 
the  bee),  on  which  it  can  exist  for  a  long  period,  though  the  possibility 
that  under  natural  ciiv^  i  in  stances  it  feeds  on  mites  m  the  nests  and 
hives  of  bees  has  not  been  excluded. 

Hari  AND  (S.  C).  A  suggested  Method  for  the  Control  of  certain 
Boliworms  in  CJotton.— /iiw^.  CoU.  Org.  Rev.,  vi,  no.  4,  pp.  333-334. 
London,  October  1929. 

The  author  very  briefly  discusses  the  attractiveness  to  bollworm 
moths  of  various  types  of  cotton.  American  cottons  are  more  readily 
attacked  by  the  pink  bollworm  [Plalyedra  gosaypieUu,  Sauud.j  than 
the  old  world  types.  The  use  of  certain  sterile  hybrids  of  American 
and  old  world  cottons  as  trap  plants  is  suggested  as  a  possible  means 
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of  controlling  bollworms,  since  the  young  bolls  are  invariably  shed 
within  a  week  or  less,  and  the  larvae,  which  require  older  boUs  to 
complete  their  development,  perish  in  consequence. 

SiHMOMDS  (H.  W.).  HntemologtaJ  HoAei.  EfyirMnus  subfyruncatus, 
W^ttOL—Ainc,  J.  Dept.  Agrie.  Fiji,  i,  no.  2,  p.  1.   Suva,  1928. 

The  larva  of  the  Curculionid,  ElytrMmts  subimncaius,  Fairm.,  is  ^ 
veiy  injurious  to  Begonia  in  Fiji,  boring  down  the  centres  of  the  main 
stems.   These  die  back  or  break  off  at  the  spot  attacked,  which  is  j 
generally  near  the  base.    In  Hawaii  ginger  is  infested,  and  in  the  Cook  ' 
Islands  lemons  are  damao^eH,  the  lar\  a  boring  in  the  base  of  the  stalk 
and  thence  into  the  pulp,  where  pupation  occurs. 

Taylor  (T.  II.  C).   Parasites  from  Trinidad  for  the  Coconut  Scale.—  I 
Agric.  J.  Dept.  Agric.  Fiji,  i.  no.  2,  pp.  11-15.    Suva,  1928. 

An  account  is  given  of  the  transport  of  the  Coccinellid  predators  of  I 
the  coconut  scale,  Aspidioius  dcUructor,  Sign.,  from  Trinidad  to  Fiji 
\R.A.E.,  A,  xvi,  632].   The  species,  in  then:  order  of  importance,  are 
CryfOognatha  nodicgjts,  Mshl  [which  has  since  become  well  established 
(xvii,  734)],  an  unidentified  spotted  species,  Microweisea  {Pentilia) 
insidiosa,  Muls.,  a  small  unidentified  species  and  Azya  trinitatis.  M'^hl.,  1 
each  of  which  is  briefly  described.    All  their  life-histories  are  very 
similar,  and  that  of  C.  nodiceps  may  be  taken  as  representative.    The  I 
female  generally  attacks  a  full-grown  Coccid.  devours  part  of  the  body 
contents  and  deposits  a  single  egg  in  the  space  so  formed.   After  about 
5  J  days,  the  young  larva  appears  and  begins  at  once  to  feed  on  the  ' 
Coccid  and  to  wander  about  tlie  leaf.    Scales  are  devoured  at  a  great 
rate,  and  the  larva  matures  in  about  12  days.    It  then  attaclics  itself 
firmly  to  the  leaf  or  stem  and  pupates,  the  pupal  stage  lasting  iour 
days.  The  adults  feed  voradou^y  on  the  Coodds  and  can  fly  con- 
siderable distances  In  search  of  food.  The  females  begin  to  oviposit  , 
about  5  days  after  emergence,  so  that  the  period  between  oviposit  ion  I 
of  successive  generations  is  about  4  weeks.    As  the  oviposition  period 
of  each  individual  lasts  for  several  weeks,  the  generations  overlap. 
The  methods  of  breeding  and  distribution  are  discussed.    The  method 
of  rearing  now  in  use  is  to  place  a  number  of  the  Cocdnellids 
(approximately  30)  on  a  banana  leaf  that  is  heavily  infested  with 
Coccids  and  to  enclose  the  leaf  in  a  cheesecloth  bag,  excluding  ants,  etc., 
by  a  band  of  adiiesive  round  the  base  of  the  leaf-stem.    After  about 
a  week,  during  which  time  the  beetles  ovipobit  irecly,  they  are  removed, 
the  bag  closed  up  agam,  and  the  beetles  enclosed  on  a  fresh  leaf.  By 
doing  this  successively  a  large  number  of  Cocdnellids  is  obtained, 
each  bag  generally  yielding  200-300  or  more.    As  soon  as  a  colony  is 
well  established  in  one  place,  some  of  the  beetles  are  collected  and 
distributed  in  another. 

Kermack  (J.).   Action  taken  in  regard  to  Control  oi  Noxious  Weeds. — 

Agric.  J.  Dept.  Agric.  Fiji,  i,  no.  2,  pp.  9-10.    Suva,  1928. 

In  view  of  the  recent  report  from  Trinidad  regarding  the  possible 
value  of  LioUtrips  urichi,  Kamy,  in  the  control  of  the  noxious  weed, 
Clidcmia  hirta  [R.A.E.,  A,  xvi,  602j,  feeding  experiments  are  to  be 
carried  out  there  to  test  the  advisabUity  of  its  introduction  into  Fiji. 
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The  spread  of  Lantana  has  been  considerably  checked  in  Fiji  bv  the 
introduction  ol  Agromyza  lantanae,  Frogg.,  which  is  well  distributed 
throu^out  the  Ismnds  and  the  value  of  which  is  not  likely  to  increase 
further,  and  the  two  Lycaenids,  Tmolus  {Thecla)  echion.  L.,  and 
Callicista  ihius,  Hb.  {Thccla  agra,  Hew.),  which  are  now  established  on 
Vitilc\ai  and  Ovalau,  but  are  not  present  in  sufficient  numbers  for 
distribution  elsewhere.  The  Tingid,  Teleonemia  lantanae,  Dist.,  is  said 
to  be  so  destructive  to  the  leaves  in  Hawaii  that  seed  production  is 
considerably  reduced,  and  arrangements  are  being  made  to  import  it 
into  Fiji. 


SiMMONDS  (H.  W.).  Laataaa  Bag;  Teleonemia  kmUmae,  IMaiii— 
Agric.  /.  Depi,  Agric.  Fiji,  i  (1928),  no.  3,  pp.  ie-21.  Suva.  1929. 

In  a  preliminary  editorial  note,  the  successful  introduction  of  the 
lantana  bug,  Tdeonemia  lantanae,  Dist,,  into  Fin  is  recorded  [see 
preceding  paper  and  R.A.E.,  A,  xvii,  564],  Of  the  Lycaenids, 
Callicista  Units,  Hb.  {Thccla  hazochii,  Godt.,  agra,  Hew.)  is  now  generally 
distributed  near  Suva  and  Levuka,  but  is  not  locally  abundant  as 
shortly  after  its  introduction  [R.A.E.,  A,  xii,  567j  ;  Tmolus  {Thccla) 
echion^  L.,  has  been  liberated  on  Taveuni,  but  whether  it  has  become 
establisheid  is  not  known. 

The  author's  investigation  into  the  work  of  the  bug  in  Hawaii 
showed  that  Lanfana  is  much  more  stunted  there  than  in  Fiji,  though 
this  may  be  due  in  part  to  climate.  Both  the  adults  and  nymphs 
suck  the  juices  of  the  leaves  and  young  stems  and  to  some  extent  the 
flower  buds ;  the  leaves  in  consequence  dry  up  and  drop  to  the 
ground,  and  the  production  of  flowers  and  seeds  is  reduced, 
though  the  |dant  is  not  actually  killed.  Breeding  occurs  freely  in 
cages,  so  that  transport  was  easy.  Other  insect  enemies  of  Lantana  in 
Hawaii  include  Crocidoscma  [lantana,  Busckl,  and  a  gall-forming  fly 
[Eutrda  xanthnchaeta,  Aldr.]  ;  both  of  these  by  causinc^  dieback  oi  the 
terminals  induce  lateral  branching,  which  is  probably  largely  responsible 
for  the  matted  growth  of  the  pkuit  seen  in  lia^raii,  so  that  their  intro- 
duction into  Fiji  is  not  altogether  desirable. 

Several  parasites  of  various  insects  were  observed  in  Hawaii,  some  of 
which  were  also  brought  to  Fiji.  Lamprosema  {Nacoleia)  ocfoscma, 
MeNT.,  the  banana  scab  moth  of  Fiji,  does  not  occur  in  Hawaii, 
but  L.  (A.)  blackburni,  Butl.,  and  five  allied  species  are  found  there 
on  bananas  or  coconuts.  Of  their  parasites  an  Ichneumonid,  Cremastus 
kynumae,  Vier,  which  is  probably  the  most  likely  to  prove  of  value 
against  octoscma,  occurs  on  all  the  six  species  referral  to  as  well  as 
on  20  other  Lepidoptera  and  is  sometimes  extremely  numerous  on 
L.  blackburni.  Some  of  those  iniiX)rted  escaped,  and  none  was  bred 
through.  A  Braconid,  Microbracon  omiodivorum,  Terry,  was  very 
numerous  and  about  150  were  Uberated  hi  Fiji.  A  Chalcid,  Brachy- 
meria  {Chakis)  obscuraia,  Wlk,  experimentally  attacked  the  pupa  of 
X.  odosema  and  that  of  the  cotton  pest,  Sylepta  derogata,  F. ;  as. 
however,  it  was  not  thought  likely  to  increase  the  effect  of  a  local 
Chalcid  parasite  of  the  former  and  might  possibly  attack  Fiychomyia 
[remota,  Aldr.],  it  was  abandoned. 

A  few  individuals  of  the  Coccmellid,  Azya  LiiUipc^,  Muls.,  which 
destroys  Lecamum,  were  liberated  in  an  area  Infested  with  these 
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Two  insect  enemies  of  nutgrass  [Cyperus  roiundus]  occur  in  Hawaii : 
a  moth,  which  may  be  the  same  as  a  species  already  in  Fiji,  and  a  beetle, 
which  is  more  destructive  and  should  therefore  prove  vaduable  [c/.  xvi, 
448]. 

Simmon Ds  (H.  W  ).  Visit  to  Tavenni  by  Government  Entomologist.— 
Agric.  J.  Dept.  Agric,  Fiji,  i  (1928),  no.  3,  pp.  21-22.   Suva,  1929. 

At  the  end  of  1928  a  visit  was  made  to  Taveuiii  to  liberate  a  colony 
of  Tdconemia  Uniunae,  Dist.  [see  preceding  papers].  More  than  2,0OQ 
adults  and  nymphs  were  set  free.  A  careful  search  in  the  Island  for 
Aspidiotus  desiructor,  Sign.,  failed  to  reveal  its  presence,  and  it  is 
suggested  that  every  care  should  be  taken  to  prevent  its  importation, 
especially  in  the  roots  o£  kava  [Piper  meihysiicum]  from  Vanualevu, 
where  it  is  very  abundant. 

SufMONDs  (H.  WX  Some  Experiments  to  ascertain  the  Part  played  by 
IWit  in  tl»  Divpflml  of  ibB  Bttum  Bonr  CosmopoHUs  sordidus 
in  Agric.  /.  D^.  Agric.  Fiji,  i  (1928),  no.  3,  pp.  22-26. 
Suva,  1929. 

CosmopcUtes  sordidus,  Germ,  (banana  borer)  is  the  most  serious 
pest  of  bananas  in  Fiji,  the  beetles  breeding  in  old  stumps  and  spreading 
to  the  corms  of  the  green  trees  of  the  same  clump.  In  planting  new 
areas,  therefore,  uninfested  suckers  only  should  be  used,  and  experi- 
ments described  in  this  paper  have  been  undertaken  to  determine  how 
long  a  nursery  can  be  e3q)ected  to  remain  free  from  infestation  by 
migrating  weevils  bom  neighbouring  areas.  Experiments  in  the  field 
and  in  specially  prepared  trays  indicate  that  although  flight  probably 
does  occur  at  times,  it  is  practically  neghgible  as  a  factor  in  the  spread 
of  the  pest.  Even  crawliiig  does  not  occur  to  any  extent ;  the  weevHs 
are  sluggish  and  will  stay  where  there  is  abundant  food,  so  that  if 
uninfested  suckers  are  planted  on  uninfested  land,  a  reasonable  crop 
could  be  assured  before  the  estate  became  seriously  afTc  ctcd.  It  is 
concluded  that  new  estates  become  infested  almost  entirely  by  means 
of  infested  suckers,  but  it  is  most  dif^cult  to  obtain  borer-free  suckers 
by  any  mechanical  means. 

RoDDA  (T.  E  ).  Stationaiy  Qpnjring  System  for  Vineyards.— N.^. 
/.  Agric,  xxxix,  no.  2,  pp.  94-96,  1  fig.  Wellington,  N.Z., 
20th  August  1929. 

An  account  is  given  of  a  stationary  spra3dng  system  [cf.  R,A.E.,  A. 

XV,  182]  as  used  in  a  vineyard  in  New  Zealand  during  the  last  two  years, 
and  the  method  of  operating  it.  An  elect ricall\-  driven  plant  attached 
to  a  three-cylinder  pump  having  a  capacity  of  16  gals,  a  minute  at 
500  lb.  pressure  gave  the  most  satisfactory  results. 

Box  (H.  E.).  Bk  electo  pcodnidilo  en  la  composici6n  individual  de  las 
cafias  de  un  surco  por  la  infestaci6n  del  Taladrador  {Diatraea 
saccharalis,  Fabr.).    [The  Effect  on  the  individual  Composition 
of  various  Canes  in  a  Plot  of  Sugiir-canc  of  Infestation  with  the  i 
Borer,  D.  saccfiaralis.] — Rev.  ind.  a^ric.  Tiicunuin,  xLx,  no.  11-12,  \ 
pp.  291^15,  3  diagr.   Buenos  Aires,  1929. 

A  detailed  account  is  jsjiven  of  investigations  made  in  Tucuman. 
North  Argentuia,  on  the  ehect  oi  uileaLaUua  by  Diulraca  ^acc/hiralis,  F., 
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on  the  amount  of  sugar  obtained  from  sugar-canes  (P.O.J.  2725) 
growing  in  a  given  plot.   Canes  with  an  average  infestation  (26-^  per 

cent,  of  the  intornodos)  or  n  high  one  (over  50  per  cent.)  suffer  n  loss 
of  siicfnr  content  up  to  vS  or  10  per  cent,  respectively,  when  compared 
with  those  with  a  slight  infestation  (25  per  cent,  or  less).  In  canes 
with  61-70  per  cent,  of  infestation  the  sugar  content  may  be  decreased 
by  nearly  15  per  cent. 

Box  (H.  E.)  Obaemdones  tolne  TUatadons  de  b  de  artoar. 
tfna  plasa  nxim  de  la  caiia  de  aiAear :  IS  gmojo  TaUidradoc 

(Oolaoptera:  Cnrculionidae).   [Observations  on  Sugar-cane  Borers. 

A  new  Pest  of  Cane,  the  Wi-evil  Borer."'— 7?<'T'  ind.  afric.  Tuctmdn, 
xL\,  no.  11-12,  pp.  319-322,  2  hgs.   Buenos  Aires,  1929. 

In  view  of  the  importance  of  weevil  borers  of  sugar-cane  in  various 
parts  of  the  world,  an  examination  was  made  of  canes  in  the  province 
of  Jujuy,  North  Argentina,  infested  by  the  larvae  of  a  Curculionid. 
P.O.J.  36  was  chiefly  attacked,  the  damage  to  the  shoots  being  some- 
what similar  to  that  by  Diairaea  [saeeharalis,  F.] ;  the  inner  leaves 
wither.  Tins  wee^  has  also  been  found  in  Tucuman.  Diairaea 
occurs  in  maize  near  the  city  of  Jujuy,  and  also  in  Pcnnisetum  latifolium, 
from  which  it  has  not  previously  been  recorded.  A  Braconid  f>arasite, 
Microdus  sp.,  was  fairly  abundant  in  one  locality,  but  the  Tachinid, 
PariUhcrcsia  signifcra,  Towns.,  was  not  numerous. 

DB  Campos  Novaks  (J.).  Qnadro  synoptico  e  itratioo  da  phytopatho- 
logia  brasileira.  [A  synoptic  and  practical  Table  of  Brazilian 
Phytopathology.] — Chacaras  e  Qmnkus,  xxjcf,  no.  5,  pp.  425-432 ; 
xl,  no.  3,  pp.  282-288.  S.  Paulo,  1927-29. 

This  is  an  annotated  list  of  200  diseases  and  pests  of  economic  plants 
in  Brazil,  giving  the  scientific  name  and  systematic  position  of  the 

injurious  organism,  and  indicating  the  manner  in  which  the  plant  is 
attacked  and  the  remedies  advised.  Formulae  for  insecticides  and 
fungicides  are  appended. 

TORo  (R.  A  ).  Algunos  insectos  de  la  Papa  en  Condinamarca.  [Some 
Insects  infesting  Potatoes  in  Cundinamarca.] — Rev.  Ind.,  vi, 
no.  62.  pp.  39-40.   Bogota,  July  1929. 

Potatoes,  an  important  crop  in  this  district  of  Colombia,  are  attacked 
by  various  insects,  the  chief  of  which  are  Cirphis  {Leucania)  umpuncta. 
Haw.,  and  other  Noctuids,  DidbroHca  soror,  lec.,  and  EpUnx  cucumeris, 
Harris.  Veiy  brief  notes  are  given  on  their  habits  and  controL 

Wbhrle  (L.  p.).  The  Clover-flower  Midge  {Dasyneura  legnminicoU 
Lintner). — Bull.  Cornell  Univ.  Agric.  Expt.  Sta.,  no.  481,  35  pp., 
18  tigs.,  3  pp.  refs.    Ithaca,  N.Y.,  May  1929. 

The  Cecidom3iid,  Dasyneura  leguminicola,  Lintn.  (clover-flower 
midf^e),  which  appears  to  be  p:enerally  distributed  throughout  the 
United  States  and  Canada  wherever  clovers  are  grown,  causes  severe 
losses  in  the  production  of  seetl.  It  feeds  chiefly  on  red  clover  (7>i- 
JoUum  pratense) ;  there  is  a  difference  of  opinion  as  to  whether  it  attacks 
white  clover  (T.  repens)  and  mammoth  dover  (T.  medium),  but  it  has 
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been  reared  by  the  author  from  alsike  clover  {T.  hybridum).  Brici 
additions  to  the  descriptioiis  of  the  egg  and  larva  are  given.  There 
are  usually  two  generations  a  year  in  the  vicinity  of  Ithaca,  N.Y., 

though  in  some  cases  only  one  occurs.  The  adults  are  on  the  v^ing 
from  late  May  or  early  June  (about  the  time  when  red  clover  begins  to 
bloom)  until  the  end  of  the  month,  and  again  from  late  July  or  early 
August  until  the  first  part  of  October.  Larvae  from  eggs  laid  in  late 
June  pupate  in  September  or  in  the  following  spring ;  tnose  from  eggs 
1^  in  the  latter  part  of  August  or  in  September  overwinter  in  the  cocoon 
and  pupate  in  the  following  spring,  usually  about  the  middle  of  May. 
Before  the  adult  emerges,  the  pupa  makes  a  hole  in  the  cocoon  and  crawls 
to  the  surface  of  the  soil.  The  length  of  the  various  stages  was  found 
to  be  as  follows :  egg  2-2  da^s ;  larva  about  77  days  in  the  first 
generation  and  200  or  more  m  the  second ;  and  pupa  15-16  days. 
WTien  the  pupation  of  the  first  generation  larvae  was  delayed  until  ue 
following  spring,  the  average  lenp:th  of  the  larval  stage  was  332  days. 

The  eggs  are  deposited  singly  among  the  llorets  in  green  clover  heads 
that  are  about  a  quarter  or  half  open.  On  hatching,  the  larvae  enter 
the  florets  and  feed  on  the  enclosed  ovaries.  When  fully  grown,  they 
drop  to  the  ground  and  construct  a  silken  cocoon  just  below  the  surface^ 
in  ^irtiich  pupation  takes  place  after  an  interval  of  14  to  24  days.  There 
is  apparently  a  tendency  for  the  larva  to  migrate  from  the  clover  heads 
on  rainy  days  when  the  heads  arc  moist.  The  injury  caused  by  the 
iarvae  is  described ;  infestation  'n\  the  field  is  easily  recognised  by  the 
uneven  blossoming  of  the  clover  heads. 

Platygaster  leguminicolae,  Fouts.  and  InosUmma  leguminicolae,  Fonts 
[RA.E.,  A,  xi,  281]  were  reared  by  the  author  from  the  larvae  of 
D.  leguminicola,  and  observations  on  the  appearance  of  parasitised 
material  are  given  with  some  records  of  the  times  at  which  parasitism 
was  noticed.  The  results  indicate  that  the  emergence  of  P.  leguminicolae 
xnay  be  delayed  until  the  following  spring,  the  winter  being  pe^sed  within 
the  body  of  the  host.  In  two  small  collections  of  larvae,  the  percentage 
of  parasitism  by  P.  leguminicolae  was  5-7  and  by  /.  leguminicolae  2*9. 

Various  control  methods  that  have  been  previously  reconmiended 
are  reviewed,  and  cutting  in  early  June,  feeding  stock  on  the  crop  until 
the  middle  oi  Juiie,  and  lotation  of  crops  arc  regarded  as  the  most 
effective. 

Jacobsen  (W.  C.)  .  [Report  for  1928  oi  UieJ  Bureau  of  Plant  Quarantine 
sadFoit  CkmtzoL— JIfoM.  Buli.  California  Dept.  Agric,  xvii  (1928), 
no.  12,  pp.  653-683,  1  fig.   Sacramento.  Cat.,  1929. 

The  State  campaign  to  reduce  endosepsis  infection  in  figs  [R.A.E.,  A, 
xvi,  319 ;  xvii,  63]  was  duly  carried  out.  Though  some  of  the  figs  in 
storage  became  spoiled,  and  the  healthy  ones  left  were  not  sufficient 

to  produce  the  numbers  of  Blastophaga  \J)scnes,  L.]  required  for  dis- 
semination, the  control  of  the  disease  was  successfully  accomplished, 
and  the  work  can  be  contiiuied  under  local  or  county  organisation. 

Lislroderes  obliquus,  Gyll.  (vegetable  weevil)  iR.A.E.,  A,  .xvii,  35J  has 
been  found  for  the  fiist  time  on  a  native  aster  {Aster  dnlensis),  which 
seems  to  be  a  favourite  food-plant.  In  experiments  with  fumigants 
to  destroy  the  larvae  of  the  weevil  in  various  vegetables,  carbon 
bisulphide  with  carbon  dioxide  was  used  at  the  standard  strengths  for 
fumigation  a^^ainst  Phtlwrimaca  operculdla,  Zell.  (potato  tuber  moth). 
Tuberous-rooted  vegetables  showed  considerable  resistance  to  the 
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fumigation,  but  the  leafy  parts  were  so  injtixed  that  their  sale  value 
was  affected.  In  the  case  of  beets,  the  taste  was  impaired.  In  tests- 
wiih  ethylene  dichloride  even  more  injury'  was  apparent,  but  better 
results  might  perhaps  be  obtained  with  ethylciif^  oxide.  To  deal  with 
potatoes  infested  with  P.  operculella,  four  vacuum  lumigators  have  been 
established ;  this  has  proved  so  satisfactory  that  the  importation  oi 
potatoes  so  treated  into  Canada  and  the  Western  States  is  now 
permitted.  Vacuum  fumigation  tests  have  been  made  with  a  number 
of  the  newer  insecticides  with  a  view  to  determining  what  concentrations 
are  liable  to  explosion.  Carbon  bisulphide  in  combination  with 
nitrogen  will  probably  overcome  the  difficulty  of  the  freezing  found  with 
carbon  dioxide,  and  commercial  nitrogen  is  now  offered  at  a  cost  that 
is  not  jwohibitive.  The  gas  seems  in  every  way  the  equal  of  carbon 
dioxide  in  reducing  the  danger  of  explosion. 

A  red  spider,  which  may  be  a  new  species,  has  been  reported  on  grapes  ; 
the  characteristic  damage  was  an  early  attack  on  the  foliage,  causing 
scarring  of  the  leaves.  Tetranychns  pacificus,  McGregor,  also  caused 
trouble  (iuruig  mid-summer,  and  presented  a  problem  because  the 
ordinary  methods  of  control  could  not  be  used  on  account  of  damaging 
the  vines  and  leaving  a  residue  on  the  fruit.  Lephglossus  sp.  (western 
leaf-footed  plant  bug)  attacked  pomegranates,  tangerines,  oranges  and 
grapefruit  and,  it  was  feared,  might  be  the  transmitting  agent  of  certain 
diseases.  Good  results  were  obtained  by  shaking  the  infested  trees  and 
allowing  turkeys  to  feed  on  the  bugs. 

Pests  intercepted  from  abroad  during  the  year  included  Ceraiitis 
capHata,  Wied.,  Dacm  (Badrocera)  cuctirbUae,  Coq.  (melon  fly),  and 
Plalyedra  {Peciinophora)  gossypUUa,  Saund.,  from  Hawaii ;  Cyiia 
{Laspeyresia)  splcndana  reatimurana,  Hein.,in  chestnuts,  and  Chilo  sp., 
in  rice  straw,  from  Japan  :  AleurocanthHs  ivoglumi,  Ashby,  on  Citrus 
from  Costa  Rica  ;  the  termite,  Coptotermes  formosnnus,  Shiraki,  which 
was  doing  considerable  damage  to  the  woodwork  i;i  a  ship  ;  Dialeurodes 
cUri,  R.  &  H. ;  and  the  mango  weevil,  Cryptorrhynchus  {Stemochetus) 
fnangiferae,  F.  The  increasing  numbers  of  the  Coccid,  Chrysompkalus 
dictyospcrmi,  Morg.,  have  resulted  in  the  enforcement  of  strict  inspection 
of  plant  material  from  the  Southern  States,  and  such  plants  as  palms 
with  imbricated  leaf  bases  are  required  to  be  fumigated  with  hydrocyanic 
acid  gas  as  a  precautionary  measure.  Drastic  measures  have  been  taken 
to  suppress  outbreaks  of  Dialeurodes  citri,  many  dwarf  Citrus  trees 
having  been  taken  up  and  burnt,  and  other  infested  food^plants  were 
sprayed  with  the  regular  2  per  cent,  oil  emulsion. 

Since  the  presence  of  the  walnut  fly,  Rhagoletis  juglandis,  Cress., 
becnme  known  in  rnlifornia  [R.A.E.,  A,  xvii,  228,  385],  a  special 
problem  has  been  the  treatment  for  walnuts  with  part  of  the  husk 
adhering  to  them,  as  such  nuts  may  serve  to  spread  infestation  to  new 
districts.  The  treatments  tested  included  dipping  in  the  standard 
walnut  bleaching  solution,  vacuum  fumigation  with  hydroc3^ic  acid 
or  with  carbon  bisulphide,  atmospheric  fumigation  with  hydrocyanic 
acid,  hot  water  treatments  at  temperatures  from  110  to  125°  F.,  hot  air 
and  steam.  Some  of  the  tests  are  not  yet  complete  ;  others,  particularly 
vacuum  fumigation,  sometimes  gave  100  per  cent,  mortality.  Exposure 
to  hot  air  at  112**  F.  for  15  hours  also  gave  100  per  cent,  mortality  ; 
this  is  applicable  to  green  nuts  only,  as  the  treatment  affects  the  kernels 
of  dried  nuts.  Hot  vapour  at  a  maximum  of  210°  F.  for  100  seconds 
seems  pronn'sing  against  pupae  below  the  husks ;  this  might  be 
practicable  in  pacidng  houses. 
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GalernceUa  luteola,  Miill.  (elm  leaf  hectic)  has  spread  considerably 
since  its  appearance  in  California  ;  the  spraying  of  shade  trees,  aithough 
requiring  more  powerful  equipment  than  orchards,  is  consider^ 
economically  practicable. 

Balduf  (W.  v.).  Hibernation  of  the  striped  Cacnmber  Beetle  (C!oleop. : 
Chrysomelidae).— News,  xl,  no.  8,  pp.  260-262.  PhUa- 
delphia,  Pa.,  October  1929. 

Adults  of  Diahrolica  vittata,  F.,  were  discovered  in  hibernation  in 
Illinois  in  January  1929.  Two  groups  of  about  30  beetles  each  were 
fotmd  withm  a  few  leet  of  eadi  omer  under  fallen  leaves  on  the  southern 
slope  of  a  hiU  near  the  edge  of  some  woods,  but  a  thorough  examination 
over  an  area  of  an  acre  surrounding  this  spot  failed  to  reveal  anymore. 
Further  details  of  the  topof^aphical  and  climatic  conditions  under  which 
the  beetles  were  found  arc  given.  The  nearest  cultivated  cucurbits  were 
a  small  patch  of  watermelons  about  ^  mile  distant,  others  being  more 
than  a  mile  away.  An  open  pasture  and  two  small  fields  of  make 
separated  the  cucurbit  field  and  the  hibernation  quarters.  It  is 
presumed  that  tiie  beetles  are  gregarious  in  hibernation ;  the  x>ossible 
factors  governing  the  choice  of  hibernation  quarters  are  discussed. 


HucKETT  (H.  C).  Control  Measures  for  Cucumber  Beetles.— T^A. 
Btdl.  New  York  Agric.  Expt.  Sta.,  no.  148,  82  pp..  12  refs. 
Geneva,  N.Y.,  March  1929. 

An  account  is  given  of  experiments  conducted  in  Long  Island 
from  1923to  1928 against  Didbrotica  duodecitnpunctata,¥ .,  and  D.vitiata 
F.,  on  cucumbers  to  test  the  efficiency  of  dust  and  spray  mixtures  in 
plant  protection,  as  indicated  by  yield  and  growth  ;  and  in  view  of  the 
fact  that  spray  and  dust  deposits  merely  repel  the  beetles,  to  test  the 
value  of  various  means  of  killing  them,  especially  of  nicotine  dust. 
Previous  work  on  the  control  of  these  beetles  is  briefly  reviewed. 

As  repellents,  arsenical  spray  mLxtures,  particularly  those  containing 
casein-lime,  caused  less  injury  than  other  materials,  but  their  use  after 
the  early  stages  in  the  growth  of  the  plants  is  usually  uneconomical. 
Hand  dusting,  especially  with  calcium  arsenate  and  gypsum,  1  :15,  is 
considered  the  cheapest  and  quickest  method.  As  the  protection 
afforded  by  dusts  is  only  temjxirary,  frequent  applications  are  necessarv. 
and  when  dusts  containing  liydrated  lime  were  used,  the  growth  and 

S'eld  of  the  plants  were  considerably  affected.  Nicotine  and  hydrated 
ne  dust  and  Bordeaux  mixture  (2:6:  50)  were  toxic  to  the  beetles 
as  well  as  active  repellents,  but  their  use  on  the  main  crop  as  insecticides 
was  found  to  be  impracticable,  on  account  of  the  necessity  for  hea\y 
and  frequent  applications,  which  caused  se\ere  injury  to  the  plants. 
Moreover,  the  beetles  are  protected  froui  the  contact  action  of  nicotine 
by  the  foliage,  and  in  damp  weather  many  of  them  recover  from  its 
effect.  Trap  crops  of  squash  seedlings  in  rows  among  the  main  crop 
were  therefore  used  for  attracting  them  after  they  had  been  successfully 
repelled  from  the  latter.  The  beetles  on  tlic  traj)  })lants  were  destroyed 
by  nicotine  dust  or  in  damp  weather  by  the  use  of  a  blow  torch.  The 
importance  of  frequent  and  thorough  dusting  of  the  main  crop  is 
pomted  out.  Beetles  were  not  easily  repelled  after  the  plants  had 
begun  to  blossom. 
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Eddy  (C.  O.)  &  Clarke  (VV  H  ).  The  Mexican  Bean  Beetle,  1927- 
19!!S—Bull  S.  Carolina  Agric.  Expt.  Sla.,  no.  258,  41  pp.,  17 
figs.,  7  refs.    Clemson  College,  S.C.,  June  1929. 

An  account  is  given  of  the  distribution  and  economic  status  of 
Epilackna  corrupta,  Muls.  (Mexican  bean  beetle)  in  South  Carolina, 
where  it  has  been  spreading  in  1927  and  1928,  together  witli  the 
results  of  further  work  on  its  bionomics  [cf.  RA,E.,  A,  xv,  401 ;  xvi, 
457)*  A  table  showing  the  length  of  the  stages  of  development  of  the 
three  generations  is  given.  On  an  average  the  incubation  period 
lasted  6*69  days  and  the  larval  stape  17  01,  complete  development 
requiring  about  33.  The  preoviposition  period  of  the  lirst  and  second 
generations  averaged  9  days,  whereas  in  the  case  of  the  third  generation 
it  was  at  least  20.  The  egg-laying  period  lasted  from  May  until  the  end 
of  September,  the  peak  of  oviposition  being  reached  about  the  middle  of 
August.  The  average  longevity  of  females  of  the  first  generation  was 
47  days  and  of  males  27.  Overwintered  femnle^  and  males  lived  on  an 
average  31  and  18  days  respectively  after  emergence  in  the  spring. 

In  192t>-27,  detailed  studies  on  tlie  hibernation  of  E.  corrupta 
were  carded  out  in  special  cages,  which  are  described.  It  was  observed 
that  the  mortality  among  the  beetles  that  become  active  in  March  and 
April  on  warm  days  and  subsequently  resume  hibernation  was  very 
high.  Emergence  was  most  abundant  early  and  late  in  May  [c/.  xvi, 
4021. 

Injury  to  beans,  soy  beans  and  cowpeas  by  Ceraloma  irifurcaia, 
Forst.  (bean  leaf  beetle),  all  stages  of  which  are  described  or  figured, 
is  often  mistaken  for  that  caused  by  E.  corrupta.  The  eggs  of  C. 
trifurcaia  are  laid  on  or  near  the  stem  of  the  food-plant  just  beneath  the 
surface  of  the  soil.  Tlie  maximum  number  deposited  by  one  female 
was  1,^^.  The  larvae  feed  on  the  roots  in  the  soil,  where  pupation 
takes  place.  Hibernation  is  passed  in  the  adult  stage.  The  nature  of 
the  injury  is  described ;  cowpeas  are  seriously  damaged  late  in  the 
summer  or  in  the  autumn,  especially  during  a  dry  season. 

Owing  to  continuous  rain  and  frequent  changes  of  temperature,  the 
season  of  1928  was  unusually  unfavourable  for  controlling  F.  corrvpfa, 
and  serious  injury  to  the  crop  was  caused  by  very  dilute  mixtures 
of  magnesium  arsenate  and  of  calcium  arsenate,  neither  of  whicii  iiad 
previously  caused  any  damage  to  plants.  Quickly  acting  poisons  such 
as  pyrethrum  soap  sprays,  whidi  kill  the  beetles  by  contact,  are 
recommended  for  use  in  such  weather.  Experiments  with  p>Tethrum 
soap  and  calcium  fluosilicate  compound  arc  1  ik  fi\-  rexiewcd.  The 
latter  showed  no  marked  superiority  over  uilur  poisons  commonly 
used.  Various  insecticides  for  coniiuhnig  t.  corrupta  [xvii,  619] 
and  machinery  and  methods  for  applying  them  are  mscussed.  TWo 
applications  a  week  are  recommenided  when  infestations  are  high. 


Severin  (H.  H.  p.).  Yellows  Disease  of  Celery,  Lettuce,  and  other 
Plants,  transmitted  by  Cicadula  sexmtata  (F^),—  Hilgardia,  iii, 
no.  18.  pp.  543-582,  6  pis.,  15  figs.,  U  refs.  Berkeley,  Cal., 
February  1929. 

Outbreaks  of  yellows,  a  virus  disease  transmitted  by  Cicadula  sex- 
notaia,  Fall.  [R.A.E.,  A,  xv,  2S4J,  were  first  observed  on  celery  in 
California  in  1925,  and  in  1927  in  one  part  of  the  State  injury  estimated 
at  5  per  cent,  of  the  crop  was  caused  to  7,000  acres  of  celery  valued  at 

(B29tO)  S 


Digitized  by  Google 


18 


over  j(600,000.   In  1928  the  damage  was  probably  twice  as  great. 

Asters  also  first  became  infected  in  1925,  and  during  the  next  three  years 
the  disease  spread  rapidly  through  thf  middle  and  south  of  the  State. 
The  geographical  distribution  of  the  dl^t-a^e  and  the  history  of  its  spread 
are  discussed.  Since  C.  sexnotata  was  present  in  California  long  before 
yellows  became  established,  it  is  thouf^t  that  the  latter  was  probably 
introduced  in  plants  from  adjacent  States. 

Cereals  are  immune  from  infection,  and  for  experiments  non-infective 
leafhoppers  were  reared  on  wheat  or  barley.  Leafhoppers  fed  for  2  or  3 
weeks  on  diseased  celery  transmitted  the  disease  to  healthy  plants, 
in  which  the  incubation  periods  averaged  from  22  •?  to  105  days,  the 
shortest  ones  occurring  late  in  May  and  in  June.  Infection  is  not 
uniformly  distributed  in  a  field  of  celery,  sometimes  being  more 
abundant  along  the  margins,  or  sometimes  occurring  in  several  ^\dja(  <nit 
plants  in  a  row,  etc.  Plantain  {Piantago  major)  growing  between  the 
rows  of  celery  in  one  locality  was  found  to  be  naturaiiy  infected,  and 
leafhoppers  experimentally  transmitted  the  disease  from  it  to  celery, 
nymphs  and  adults  being  common  on  both  plants  in  the  field.  All 
attempts  to  transmit  the  disease  by  inoculating  celery  with  the  juice 
extracted  from  naturally  infected  plants  have  failed. 

The  disease  was  transmitted  by  leafhoppers  from  celery  to  asttr:? 
{Callistephus  chinensis)  and  from  asters  to  celery.  The  symptoms 
occurring  in  celer>',  asters  and  plantain  are  described.  Yellows  also 
occurs  on  other  flowering  plants  such  as  zinnias  {Zinma  degans)  and 
African  marigold  {Taf^efe^  erecta). 

A  disease  of  k-ttuce  (Lactma  saliva)  known  as  white  heart,  the 
symptoms  oi  \s  liich  are  described,  is  considered  to  be  identical  with 
aster  and  celery  yellows.  It  was  transmitted  by  leaflioppers  to 
healthy  lettuce,  celery  and  asters. 

A  description  of  C.  sexnotata  and  an  account  of  its  geographical 
distribution  are  given.  It  is  a  pest  of  forage  and  garden  crops,  cereals, 
particularly  oats,  and  flowering  plants  in  various  parts  of  the  United 
States.  A  list  of  plants  on  which  it  will  live  and  reproduce,  given  in 
a  paper  already  noticed  [loc,  cit.],  is  quoted.  It  was  observed  that  the 
mortality  of  C.  sexnotata  on  old  celery  is  very  high,  but  that  it  is  able 
to  complete  its  life-cycle  on  the  young  plants.  It  hibernates  in  the 
adult  stage  in  c  alifornia  V/.  loc.  ciL] ;  nymphs  in  the  last  instar  were 
found  in  the  field  in  February. 

Curly-top  is  not  transmitted  by  this  leafhopper,  and  it  is  unable  to 
complete  its  life-cycle  on  beet.  During  an  outbreak  in  1925,  BuietHx 
ieneUa,  Baker,  was  occasionally  found  on  celery ;  no  outbreaks  of 
curly-top  on  celery,  however,  have  been  observed  to  occur  in  nature. 
In  some  experiments  the  disease  was  transmitted  to  celery  and  back  to 
beets  by  E.  tcnella,  but  asters  and  lettuce  proved  immune,  and  the 
beet  leaihopper  was  unable  to  complete  its  life-cycle  on  them,  or  to 
transmit  yellows  disease.  Other  insects  found  on  celery  were  AgalUa 
caUformcat  Baker,  A,  dnerea,  O.  &  B.,  and  Empoasca  flavescms,  F. 

DoBRoscKY  (I.  D.).  Ii  tin  Aftaf^yttUom  Vimt  dileetelto  in  tti  Innot 

Vecitn?— Phytopathology,  xi\.  no.  11,  pp.  1009-1015, 1  fig.,  11  refe. 
Lancaster,  Pa.,  November  1929. 

The  following  is  taken  from  the  author's  summairy:  A  study  of 
smears  of  virus-bearing  insects  did  not  reveal  any  visual  evidence  of  the 
presence  of  the  aster-yellows  virus  in  Cicadula  sexnotata.  Fall,  The 
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mycetome  is  evidently  not  concerned  in  the  problem  of  the  virus- 
carrying  ability  of  the  insect  [cf.  R.A.K  ,  A,  wii.  643].  An  intensive 
study  of  the  salivary  glands  and  aUmentarv  tract  of  C.  sexnotata,  with 
a  view  to  finding  the  causative  agent  or  any  lesions  that  might  be  due 
to  its  presence,  did  not  reveal  any  organism  that  could  be  considered 
of  etiological  significance. 


Starrett  (R.  C  ).  a  new  Host  of  Sugar-beet  Curly-top.— PAj'^o- 
pathologv  \!x.  no.  11,  pp.  1031-1035,  1  tig.,  2  refs.  Lancaster,  Pa., 
November  1929. 

Experiments  showed  tliat  curly-top  can  be  transmitted  from 
sugar-beet  to  Oxalis  stn'cfa  rmd  vice  •.•crsa  by  Eutetiix  tenella,  Baker. 

Owing  to  the  reported  transmission  of  a  disease  of  sugar-beet 
resembUng  curly-top  in  Argentina  by  leafhoppers  of  the  genus  Agallia 
[RA.E.,  A,  XV,  4^],  two  species  that  had  been  found  on  beets  in 
Virginia,  A.  constricta.  Van  D.,  and  A,  sanguinoUrUa,  Ptov.,  were  also 
tested,  but  both  failed  to  transmit  curly-top. 


Severin  (H.  H.  p.).  Additional  Host  Plants  of  Curly  To^—HUgardia, 
m,  no.  20,  pp.  59^-636,  4  pis.,  25  figs.,  9  refs.  Berkeley,  Cai., 
March  1929. 

This  paper  supplements  a  previous  record  IR.A.E,,  A,  xvii,  26J. 
Curiy-top  infection  occurred  naturally  in  a  number  d  plante  belonging 
to  the  families  Solanaceae,  Cructferae  and  Umbelliferae,  and  was 
produced  experimentally  in  these  and  other  plants  of  the  same  families 

and  also  in  certain  cultivated  plants  of  the  families  Polygonaceae, 
Malvaceae,  Linaceae,  Boraginaceae  and  Valerianaceae. 


Barber  (G.  W.).  Heat  and  Time  ol  Emmie  neoeMaiy  to  UH  Lime 
ol  the  Baravean  CSon  Boter  in  Ear  Oool— Ctrc.  U,S,  Dep$.  Agric, 
no.  71, 13  pp.,  4  figs.   Washington,  D.C.,  June  1929. 

An  account  is  given  of  experiments  to  determine  the  temperature 
necessary  to  destroy  the  larvae  of  Pyrausta  nubtiaUs,  Hb.  (European 
com  borer)  in  ears  of  maize.  The  hibernating  larvae  are  usuadly  found 
in  the  centre  of  the  cob,  which  is  a  poor  conductor  f>f  heat.  The  heating 
apparatus  used  is  described.  At  constant  temperatures  of  68°  C. 
(154-4°  ¥.)  exposed  larvae  were  kiUed  in  5  minutes,  and  at  54^  C. 
f  129*2^  F.)  in  15  minutes,  a  lower  temperature  being  ineffective  in 
killing  them.  A  further  series  of  tests  was  carried  out  with  larvae 
that  had  been  kept  at  12,  10  and  23°  C.  [53-6.  50.  and  73  4°  F.^  The 
time  t?ikpn  to  kill  them  ranged  from  4-6  minutes  at  66^  C.  (15()-8'  F.) 
to  8-10  mmutes  at  58°  C.  (136-4°  F.).  To  determine  the  time  required 
for  heating  the  ears  to  obtain  the  necessary  temperature  in  the  centre 
of  the  cob,  temperature  readings  were  obtained  by  inserting  a  special 
thermometer  about  the  thickness  of  a  larva  into  the  larval  burrow  in 
the  ear.  Tlie  rise  of  temperature  within  the  cob  was  quite  rapid 
during  the  lirst  hour, much  slower  during  the  second  hour  and  thereafter 
was  very  slow  indeed.  Well-dried  ears  were  better  conductors  of  heat 
than  moist  ones.  After  heating  one  variety  of  maize  for  two  hours  at 
WC.  (140°  F.),  the  temperature  within  the  cob  had  attained  54°  C. 
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It  seems  probable  that  two  hours  at  60°  C.  might  not  be  entirely 
effective.  After  2  hours  at  701^  C.  (158°  F.)  the  temperature  within  the 

cob  had  risen  to  62®  C.  (liS'B*  F.)  and  had  registered  a  temperature 
of  60**  C.  for  about  35  minutes,  which  would  result  in  the  death  of 
all  the  larvae.  Heating  a  mass  of  the  ears  in  a  basket  is  not  satis- 
factory ;  the  best  results  were  obtained  by  placing  them  in  single 
layers  on  trays  with  wire  netting  bottoms,  arranged  in  a  ixame, 
one  above  the  other  at  intervals  of  4  inches.  Extensive  tests  were 
made  with  three  types  of  maize,  and  it  is  concluded  that  the  exposure 
necessary  to  kill  the  larvae  in  ears  of  any  type  of  thorough!}'  dried  maize 
at  temperatures  not  injurious  to  the  grain  are  2k  hours  at  68'  C,  3  at 
66,  5  at  63  (145-4"  F.),  8  at  60,  and  24  at  58.  The  period  is  calculated 
from  the  time  the  chamber  regained  the  required  temperature  after 
the  insertion  of  the  maize.  The  larvae  are  more  rapidly  killed  in  the 
•  spring*  when  nearing  pupation,  than  earlier  in  the  Mbemating  period. 

[Severin  (H.  C.).]  ESntonudogy.— ^im.  Rep.  S.  Dakota  Agnc.  Expt. 
Sia.  2927-28,  pp.  16-19.   Brookings.  S.D.  [?  Id29]. 

Further  work  against  the  black  field  cricket  [Gryllus  assimilis,  F.] 
in  fields  of  lucerne  in  South  Dakota  confirmed  the  value  of  cultural 
practices  for  destroying  the  eggs  [R.A.E.,  A,  xiv,  285].  Against  the 
adults  and  nymphs  a  bait  of  100  lb.  bran,  4  lb.  sodium  fluosilicate,  2  U.S. 
gals,  molasses  and  11-13  U.S.  gals,  water  (this  iimount  being  sufficient 
for  10  acres)  should  be  scattered  in  the  afternoon,  preferably  alter 
rain  has  fallen  or  irrigation  has  been  carried  out.  It  gives  about  70  per 
cent,  control,  so  that  two  applications  are  necessary.  Continued 
experiments  were  carried  out  with  paradichloYobcnzcnc  dissolved  in 
liquefied  paraffin  wax  against  the  larvae  of  Aegeria  {Synanthedon) 
pictipes,  G.  &  R.,  in  plum  trees  [R.A.E.»  A,  xvi,  637].  The  treatment 
appears  to  be  effective,  but  as  the  paraffin  tends  to  become  brittle  and 
flake  off  from  the  trees  during  a  sudden  drop  in  temperature,  beeswax 
should  be  added  at  the  rate  of  1  part  to  5  parts  paraffin. 

It  was  found  by  placing  cages  over  sweet  clover  that  a  larger 
percentage  of  seed  was  set  where  insects  had  access  to  the  flowers. 
Although  the  honey-bee  is  one  of  the  most  important  pollinating 
agents,  it  is  not  essential  to  a  good  seed  crop  if  other  insects  are 
abundant. 

[MedHerraiWM  IMMIf.]— Mtrn.  BuU,  CaUfcmia  Dept,  Agrie,,  andtl 
no.  7,  pp.  379-419,  12  fig&  Sacramento,  Cal.,  July  1929. 

This  series  of  12  papers  by  various  authors  and  6  unsized  notes 
deals  with  the  appearance  of  CeraHHs  capiiata,  Wied.,  in  Fknida,  ita 

possible  spread  in  the  United  States  and  the  measures  taken  to  prevent 
Its  introduction  into  California  [RA.E.,  A,  xvii,  443,  509-^11,  620, 

661-663^. 

H.  J.  yuayle  in  one  of  these  papers  enumerates  the  more  important 
genera  of  fruit-flies,  together  with  some  of  the  species,  and  points  out 
that  the  two  of  economic  importance  in  California  are  RhagokHs 

juglandis,  Cress,  (walnut  husk  fly)  and  Epochra  canadensis,  Lw. 
(currant  fly).  The  serious  result^  likely  to  follow  the  introduction  of 
C.  capitata  into  California  are  empiiasised,  and  the  dependence  of  the 
severity  of  attack  on  climate  and  a  sequence  of  host  fruits  is  indicated. 
All  stages  are  briefly  described,  and  a  short  account  is  given  of  the 
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method  of  oviposition,  habits  of  the  lan'-ao  and  pupation.  As  many 
as  800  ee'!T'=:  m^y  be  laid  by  a  single  fly,  the  life-c^Tle  is  completed  in 
3  weeks  in  summer,  and  the  number  of  generations  varies  from  4  or  5  to 
10  or  12,  according  to  the  climate. 

The  quarantine  and  patrol  measures  introduced  in  Florida  for 
checking  the  spread  of  C.  capitata  are  described  by  J.  P.  Coy,  and 
Canadian  legislation  against  its  introduction  is  quoted  Ixvii,  530]. 
An  account  is  given  by  H.  J.  Ryan  of  the  surveys  of  the  area  of 
infestation  carried  out  in  Florida,  and  the  method  oi  mspection  work 
adopted  there  is  outlined  by  A.  H.  Call. 

A.  £.  Bottel,  in  a  paper  on  disinfection  as  applied  in  the  fruit-fly 
area  in  Florida,  states  that  75-85  per  cent,  of  the  frdit  in  an  orchard  oif 
about  50  acres  was  found  to  be  infested.  The  number  of  larvae  in  a 
fruit  ranges  from  4  to  30,  or  even  as  many  as  72.  In  addition  to 
methods  already  noticed  [xvii,  510]  for  the  destruction  of  fruit  liable 
to  harbour  the  fly,  bait-sprays  containing  lead  arsenate  [xvii,  662] 
have  proved  successful  in  destroying  numbers  of  flies>  which  are 
attracted  to  the  sweet  syrup  when  no  fruit  is  available.  In  hot  weather 
the  spray  remains  effective  for  about  10  days,  but  during  rainy  periods 
it  is  necessary  to  spray  once  a  week.  Soil  sterilisation  against  the 
pupae  has  been  abandoned,  since  the  pupal  stage  only  requires  7-10 
days  and  it  is  impossible  to  cover  the  infested  area  in  that  time ; 
moreover,  there  is  no  specific  time  when  most  of  the  fruit-flies  Mdll 
be  in  that  Stage.  Delivery  and  fruit  trucks  passing  in  and  out  of 
infested  areas  and  all  fruit  stalls  have  to  be  screened,  and  motor  cars 
are  stopped  and  sprayed  with  kerosene,  pyrethrum  or  other  insecticide, 
applied  by  means  of  small  dtomisers.  This  spraying  has  recently 
been  extended  to  all  baggage  carried  on  trains.  Various  methods 
and  types  of  equipment  used  for  the  destruction  of  £ruit  are  described 
by  P.  V.  Harr^an. 

The  important  problem  of  destroying  the  numerous  alternative 
food-plants  or  host  fruits  of  C.  capitata  is  discussed  by  R.  R.  ^^"T.ean. 
Practically  all  the  sub-tropical  fruits  grown  in  Florida  are  known  to  be 
possible  food-plants  of  the  fly,  and  susceptible  vegetables  include  some 
of  the  important  crops.  Among  Citrus  plants,  the  order  of  preference 
in  Florida  appears  to  be  sour  oranges,  grapefruit,  tangerines,  and  sweet 
oranges.  The  larvae  have  been  taken  in  practically  all  the  commercial 
x  arieties  of  Citrus,  in  peaches,  guavas,  and  at  least  three  species  of 
Eugenia,  E.  edulis,  E.  jambos  (rose  apple)  and  E.  uniflora  (Surinam 
cherry),  and  in  Passi/hra  incarnata  and  Malpighia  glabra  (Barbados 
cherry).  Sour  oranges,  guavas  and  P.  incarn(ka  are  very  abundant  in 
wild  thickets,  some  ii  which  are  almost  impenetrable.  Possible 
hosts  that  are  widely  distributed  include  wild  persimmons,  wild  grapes, 
lemon  guavas,  several  species  of  small  fruiting  cacti  and  Chrysobalanus 
spp.  The  possibility  of  the  utilisation  of  the  fruits  of  ])aims  by  C. 
capiiaia  for  the  maintenance  of  its  life-cycle  is  di>>cussed,  and  the 
difficulty  of  controlling  the  fly  if  it  infested  them  is  indicated.  A  list 
of  about  180  recorded  food-plants  of  C.  capitata  is  given. 

T.  B.  Urbahns,  in  giving  an  account  of  the  spread  of  the  fruit-fly, 
states  that  within  a  month  of  the  discovery  of  the  first  larvae  in  Florida 
on  6th  April  1929.  550  properties  were  found  to  be  infested.  The 
infestations  extend  150  miles  from  north  tu  south,  and  from  the  Atlantic 
to  the  Gulf  coast,  a  distance  of  125  miles.  Natural  flight  or  wmd  can 
hardly  have  been  responsible  for  so  rapid  a  spread,  and  the  transporta- 
tion of  infested  fruit  is  probably  the  most  important  foctor  in  the 
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distribution  of  the  fly.  The  local  spread  was  aided  by  the  practice 
of  accumulating  heaps  of  unsaleable  fruit  for  use  as  a  fertiliser.  As 

the  greater  portion  of  the  crop  had  been  shipped  before  the  presence 
of  the  fly  was  discovered,  the  probability  that  it  has  spread  outside 

Florida  is  great. 

Iri  support  of  tlie  theory  that  C.  capilala  had  not  been  in  Florida 
more  than  two  years  and  possibly  only  for  a  single  season  previous  to 
the  present  heavy  infestation,  it  is  pointed  out  that  infestations  in  sour 
oranges,  which  have  no  conunercial  value,  might  easily  have  passed 

unnoticed  and  that  large  numbers  of  the  fl^•  could  have  been  jirodnced 
in  them.  Moreover,  the  mild  winter  of  192^-29  was  favourable  to  the 
fly,  and  owing  to  tlie  fact  that  h  uit  binpinents  were  delayed  for  three 
or  four  weeks,  there  was  time  for  it  to  complete  a  life-cycle  before  the 
first  infestation  was  found  in  early  April.  Another  generation  un- 
doubtedly developed  before  the  end  of  May,  increasing  the  chances  of 
spread  by  natural  means  as  well  as  by  the  movement  of  fruit. 


AdmimstratiTe  Instructions  concerning  Mediterranean  Fruit  Fly  Quaran- 
tine.—Dept.  Agric,  P.Q.C.A.,  [Circulars  nos.]  251  &  252, 
multigraph,  2  pp.   Washington,  D.C.,  1929. 

Under  these  instructions  the  State  Plant  Board  of  Florida  i> 
authorised  to  release  from  the  designation  "  infested  area  all  areas 
hitherto  determined  as  infested  by  the  Mediterranean  fruit-fly  [  CeraUtis 
capitata,  Wied.],  except  those  within  which  infestations  have  been 
determined  subsequent  to  31st  July  1929.  The  effect  of  this  is  that 
the  regulations  remainint^  in  force  in  these  areas  'tre  only  those  applying 
to  eradication  areas  in  general  [R.A.E.,  A.  xvii,  Hi^P 

The  following  method  of  sterilising  grapefruit  is  aiitliorised  :  Heating 
the  fruit,  in  connection  with  the  usual  colouring  process,  to  110-115°  F. 
in  the  approximate  centre  of  the  fruit,  and  maintaining  this  temperature 
for  8  hours. 


Wallev  (G.  S.).   Descriptions  of  new  Canadian  Parasitic  Hymenoptera. 
—Canad.  Ent.,  Ixi,  no.  8,  pp.  190-194.   OriUia.  Ont.,  August  1929. 

Among  the  new  species  described  are  Ang^Ha  indpiens,  thought  to  be 

a  parasite  of  the  larvae  of  the  Mediterranean  flour  moth  [Ephesiici 
kuhniella,  Zell.],  a'=^  ti-^-f  adults  were  obtained  in  a  room  adjoining  one 
in  which  this  rnoih  was  being  reared,  and  the  Mymarid,  Polynema 
praUnsiphaga,  found,  fully  developed,  in  the  eggs  of  Lygtts  praiensis,  L., 
both  in  Ontario.  A  key  to  the  Canadian  species  of  Angitia  is  given. 


Gibson  (A.)  &  Twinn  (C.  R  ).  Household  Insects  and  their  CooteoL 
(With  a  Chapter  on  Annual  Pests  other  than  Insects.)— Depi. 
Agric.  Canada,  N.S.  no.  112  {£nt.  Bull.  30),  84  pp.,  1  pL,.90  figs. 
Ottawa,  June  1929. 

This  bulletin  gives  useful  information  regarding  household  insects, 

including  those  that  attack  man.  a.«=;  well  as  those  that  damage  clothing 
and  furniture,  food-stufts  and  other  stored  products,  woodwork*  ctCt 
with  practical  recommendations  for  their  control. 
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Carroll  (J.).  Tests  with  winter  Sprays  for  the  Control  of  R«d  BCte  on 

Apple. —  J.  Dept.  Agric.  [Irelandjp  xxix,  no.  1,  pp.  86-90,  5  re£s. 

Dublin.  1929. 

As  infestation  of  apples  by  Paratetranychus  pilosus,  C.  &  F.  {Oligo- 
nychus  ulmt,  auct.)  has  increased  considerably  where  tar-distillate 
sprays  are  used  [c/.  R.A.E,  A,  xvii,  501  J,  laboratory  experiments 
to  test  the  value  of  a  number  of  sprays  against  the  winter  eggs  were 
carried  out  in  Ireland.  A  technique  for  counting  with  a  great  degree 
of  accuracy  the  number  of  eggs  on  twigs,  used  in  these  tests,  is  described 
in  detail.  The  method  of  counting  the  number  of  mites  that  hatched 
is  also  given.  Tar  distillates  only  slightly  reduced  the  number  of  the 
eggs  hatching,  the  best  results  being  obtained  with  Volck  oil  and 
especially  witib  lubricating  oil  emulsion.  It  is  remarked  that  in  the 
United  States  misdble  oils  (which  were  not  available  for  these  tests) 
have  given  better  results  than  oil  emulsions.  In  a  field  experiment 
most  of  the  trees  in  an  orchard  w  here  serious  infestation  by  P.  pilosus 
had  occurred  during  the  summer  were  sprayed  about  November  with 
3  per  cent.  \'olk,  tar  distillate  being  applied  either  before  or  after  the 
oil.  In  the  spring  the  unsprayed  trees  were  seriously  infested,  and, 
although  some  infestation  occurred  on  the  sprayed  trees,  on  most  of 
them  the  bulk  of  the  eggs  had  failed  to  hatch. 


WiLLAuiiE  (F.).  Lm  xivageon  mlefiaiiiB  (insedet  at  aninuMix 

nuisililBs)  et  ieor  contr61e.  -/?a'.  Zoo/,  agric,  xxvi,  no.  12,  pp.  185- 

201  :  xxvii.  nos.  1,  3  &  9,  pp.  6-8.  37  49,  133-140;  xxviii,  nos. 
1  &  6.  pp.  5-12«  81-89»  6  pis.,  21  iigs.,  numerous  refs.  BordLeaux, 
1927-29. 

This  general  review  of  the  biology,  importance  and  control  of  insects 
and  other  pests  attacking  tla-  underground  ])arts  of  cultivated  plants 
in  France  contains  keys  for  the  identilication  of  the  various  groups 
concerned.  Details  are  given  of  the  apparatus  and  technique  employed 
in  making  observations  on  subtenanean  insects.  Each  of  the  ^oups, 
the  principKU  spedes  in  which  are  enumerated,  is  then  dealt  with 
individually. 


SuiKE  (J.).    Mote  snr  deux  noctuelles  nnisibles  dans  I'Htotult: 

Acronycla  aceris  L.  et  Trigonophora  meticulosa  L. — Rev.  Zool. 
agric,  xxviii,  no.  7,  pp.  97-108,  29  refs.   Bordeaux,  July  1929. 

Notes,  chiefly  taken  from  the  literature,  are  given  on  the  bionomics 
of  Acronycia  aceris,  L.,  and  Brotolomia  {Trigonophora)  meticulosa,  L. 
The  former  has  recently  caused  injur\'  to  the  leaves  of  horse  chestnuts 
{Aesculus  spp.)  in  the  department  of  Herauk,  and  the  latter  has  been 
observed  as  a  pest  of  ornamental  plants,  both  in  greenhouses  and  in 
the  open,  in  the  neighbourhood  of  Montpellier,  showing  a  marked 
preference  for  geranimn  and  Cineraria.  Parasites  reared  from  these 
Noctuids  by  the  author  were  the  Tachinids.  Compsilura  concinnaia, 
Mg.,  BiUaea  {Gymnobasis)  tnicroccra,  Rond.,  Echinomyia  Jera,  L.,  and, 
from  B.  meliculosa  only,  WijUhemia  quadnpusiulata,  F.  Control 
measures  include  hand-picking  and  beating  the  trees,  and,  in  the 
case  of  severe  infestation,  spraying  with  an  extract  of  pyrethrum. 
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SCHIMITSCHEK   (E.).    Tetfopium   gabrieU  Will6»   mid  Telropium 
fuse  urn  F.  Ein  Beitrag  zu  ihrer  LebenigiidiidltBmid  LBlwn^BWiifiiii- 

SChalt.  \  T.  i^ahrieli  and  T.  fuscum.  A  Contribution  to  their 
Life-history  and  Assorintions.j — Z.  angew.  Ent.,  xv.  no.  2,  pp. 
229-334,  28  figs..  4  jjIs.,  46  refs.    BerHn,  September  1929. 

The  warm,  dry  years  since  1921  have  caused  an  increase  in  the 
numbers  of  the  Cerambycids,  Telropium  gabrieli,  Weise,  and  1 . 
fuscum,  F,,  in  larch  and  spruce  growing  outside  or  on  tlie  borders  of 
their  zones  of  natural  distribution  in  Austria.  These  investigations 
were  made  from  1926  to  1929,  chiefly  in  South  Moravia  and  Lower 
Austria.  T.  <^ahrieli  usually  occurred  in  larch,  and  T.  fuscum  only 
in  spruce,  weakened  trees  being  especially  attacked.  A  key  is  given 
to  these  two  species,  and  T.  castaneum,  L.,  which  is  not  dealt  with 
here.  Descriptions  are  given  of  the  antennal  olfactory  organs,  the 
egg,  the  larva,  which  is  exactly  similar  in  both  spedes»  the  intestinal 
symbionts,  and  in  the  case  of  T.  gabridi,  the  pupa. 

Mating  occurs  1-2  hours  after  emergence,  and  oviposition  begins 
about  5  days  later  and  lasts  about  14  days.  The  eggs,  which  are  laid 
under  scales  and  in  deep  cracks  in  the  bark,  hatch  in  10-14  days. 
The  average  number  of  eggs  laid  was  80,  and  females  segregated  after 
one  mating  laid  20-30  fertile  eggs.  Rei)eated  mating  is  therefore 
required  for  fertilising  all  the  eggs.  There  is  no  difference  between  the 
larval  feeding  habits  of  the  two  species  except  in  the  food-plant ; 
both  prefer  the  lower  parts  of  the  trunk.  T.  fuscum,  however,  occurs 
also  in  the  roots  of  .spruce.  Tiie  larval  stage  averages  90  or  328  days, 
the  former  when  the  average  day  temperature  in  July-August  is  about 
20**  C.  [68**  F.]  and  the  latter  when  it  is  below  that  level.  The  pupal 
stage  usually  lasts  14  days.  Both  species  are  highly  sensitive  to 
cambium  temperatures,  and  the  production  of  two  generations  in  a 
year  depends  on  the  occurrence  of  a  series  of  average  day  temperatures 
of  about  68°  F.  in  July  and  early  August  and  a  small  number  of  rainy 
days  in  July. 

The  important  protective  measures  against  these  Cerambycids  are 
cultural,  such  as  planting  in  suitable  situations,  the  avoidance  of 
unmixed  spruce  stands  outside  the  natural  distribution  of  spruce,  the 
use  of  natural  restocking  on  small  areas  and  the  a\oidance  of  clear 
felling  over  large  ones,  and  careful  tending  of  the  stands.  The 
economic  loss  due  to  depreciation  in  the  value  of  the  fcdled  timber  may 
be  considerable. 

The  numbers  of  the  beetles  are  considerably  reduced  by  parasites^ 

which  are  dealt  with  in  detail.    The  species  concerned  are  :  Helcon 
aequator,  Nees,  Xoridcs  coUaris,  Grav.,  and  Xylofinnin<:  brachv/ahris, 
Kriechb.,  recorded  from  both  2\  fuscum  and  T.  gabneii  ;  Pyracmon 
xoridiformis,  Hlgr.,  P,  xondoideus,  Strobl.,  Xylonomus  sp.,  Atanycolus 
imiiatoft  Nees,  EphialUs  pUmifrons,  Thoms.,  and  an  unidentified 
Campoplegine  from  T.  fuscum  ;  and  Rhyssa  persuasoria,  L.,  Xylono' 
tmis  irrigator,  ¥.,  Atanycolus  denigrafor,  L.,  A.  7ieesi,  Mrsh.,  A.  scidp^ 
turatus.  Thorns.,  Pyracmon  lucidus,  Clement,  Dorvctes  oblitcralus,  Xee^ 
and  CliUopyga  sauberi,  Brauns,  from  J',  gabrieli.    In  an  atteriij>t  to 
promote  a  high  degree  of  parasitism,  felled  trunks  in  which  20-30  per 
cent,  of  the  Cerambycid  Isurvae  were  parasitised  were  left  unbarked  in 
1926  until  the  spring  of  1927.  all  other  trunks  being  barked  before 
the  larvae  had  penetrated  tn  the  woody  part^  to  pupate.    In  1927 
the  parasitism  liad  risen  to  50  per  cent.,  and  then  trunks  with  over 
50  per  cent,  were  left  until  1928,  when  the  figure  had  risen  to  70-75. 
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Ftirthennore,  the  infestation  in  1927  was  only  one-third  that  of  1926, 
and  that  of  1928  only  on&>twentieth,  though  the  latter  year  was  dry  and 
most  unfavourable  to  spruce. 

ScHWERDTFHGEH  (F  ).  Eiu  Beitiag  znr  Fortpflanzungsbiologie  des 
Borkenkafers  Pifvogenes  chalcographus  L.  [\  Contribution  to  the 
Biolog>^  of  Rrf>roduction  of  the  Bark-beetle,  Ips  chalcographus.] — 
Z.  utigew.  Enl.,  xv,  no.  2,  pp.  335-i27,  17  figs.,  90  refs.  Berlin, 
September  1929. 

This  work  was  originally  planned  to  test  Vogel's  suL;t,'estion  that  the 
predominance  of  mature  icinaies  of  Ips  {Pityogetie^)  ckaku^raphua, 
L.,  in  the  feeding  mines  as  compared  with  the  males  is  due  to  the 
latter  leaving  the  mines  [RA.E.,  A.  xiv,  504].  The  morphology  and 
histology  of  the  generative  organs  are  dealt  with  at  length,  and  the 
places  where  hibernation  occurs  are  discussed.  The  development  of 
the  larvae  in  winter  is  very  irregular,  depending  on  the  situation  of  the 
tree  and  the  resultant  conditions  of  warmth  and  moisture.  In  the 
young  beetles  the  sexes  are  equal  in  numbors,  and  this  proportion  does 
not  change  daring  the  winter.  No  regular  change  was  observed  in  the 
proportion  between  living  and  dead  beetles  or  between  living  light 
and  dark  males  or  females.  The  darkening  of  the  females  in  winter 
is  more  rapid  than  that  of  the  males.  In  late  autumn,  young  beetles 
of  the  second  generation  bore  mines  in  preparation  for  breeding,  but  the 
sodden  advent  of  cold  prevents  reproduction  from  beginning.  These 
mines  are  called  by  the  author  hibernation  or  winter  feeding  mines, 
though  this  type  of  feeding  is  similar  to  that  v\'hich  occurs  in  bad 
weather  during  an\^  period  of  the  ^'ear.  The  limit  between  this  winter 
feeding  and  feeding  for  breeding  purposes  appears  to  lie  between 
15-6  and  18-4°  C.  [60 •  08-65- 12^  F.].  Experiments  showed  that  in 
January,  March  and  April  there  is  a  more  early  emergence  of  sexually 
mature  males  than  of  females ;  in  summer  this  is  reversed,  whereas 
at  the  beginning  of  winter  both  sexes  emeiged  contemporaneously 
from  spruce  exposed  to  artificial  warmth. 

Spruce  (Picea  excelsa)  is  the  chief  food-plant  of  this  bark-beetle, 
the  range  of  infestation  extending  from  the  foot  of  the  trunk  to  the 
ti|>  of  the  crown.  On  an  average.  10-16  eggs  are  laid  by  a  female,  this 
being  below  the  average  for  bark-beetles.  Repeated  matings  between 
the  same  beetles  were  firequently  noticed,  but  one  mating  suffices  to 
fertilise  all  the  eggs  in  a  normal  brood  mine.  One  male  can  fertilise 
several  females.  The  female  usually  remains  in  the  mine  until  ovi- 
position  is  completed  and  does  not  migrate  even  if  the  male  is  absent. 
The  males  appear  to  leave  the  mines  after  about  3  weeks.  The  questiotf 
of  the  supemumeraiy  males  is  discussed  at  length,  but  no  conclusion 
is  reached. 

The  final  chapter  is  devoted  to  the  economic  importance  of  /.  chalco- 
graphus, the  author  disagreeing  with  the  usual  view  that  it  is  very 
injurious. 

Mende  (— ).  Lehmbrd  ab  fldratBuittol  iegm  d«ii  grann  bfimifln 

NadelhohErOaselkafer.  [Clay  Paste  as  a  Protect  i  n  against  Hylo- 
bius  abieiis.]— Dents.  Forstztg.,  xliv,  1929.  pp.  386-387.  (Abstract 
in  Zbl.  Bakt,  (2)  budx,  no.  8-14,  p.  310.   Jena,  21st  October  1929.) 

Attacks  by  EyioUus  abieiis,  L.,  may  be  prevented  by  dipping 
seedlings  in  a  liquid  paste  of  day.  The  effect  of  this  is  pr<^onged  by 


Digitized  by  Google 


26 


adding  quick-lime  or  boiled  dextrine,  but  such  a  mL\.ture  should  not  be 
used  in  the  case  of  plants  only  one  year  old.  Ftoperly  dried«  the 
ndxtore  adheres  for  as  long  as  three  years. 

Knock  (V.).  losektenschadlinge  und  deien  Bekamphing.  [Insect 
Pests  and  their  Control]— £«/.  Jahrb.,  xxxix  (1930).  pp.  71-aO. 
Leipzig  [1929]. 

This  is  a  brief  survey  of  various  insect  pests  and  their  control,  compiled 
from  German  literature. 

Parfentjev  (I.  A.)  &  WiLCOxoN  (F.).  Laubbeschadignng  dorch 
Spritzongen  mit  Eabdom-Arsemt  and  Kalmnm-Aisenat.  [Injury 
to  Foliage  by  Sprays  of  Calcium  Arsenite  and  Calcium  Arsenate.] 
—Anz,  Schadlingsk.,  v.  nos.  9-10,  pp.  107-112  12:^129,  9  figs,, 
18  refs.   Berlin,  15th  September  &  15th  October  1929. 

Experiments  showed  that  the  determination  of  water-soluble  arsenic 
(effected  in  distilled  water)  does  not  alwa3»  ffvt  infomiation  regarding 

the  relati\'e  injur}'^  to  be  expected  from  various  arsenical  compounds 
when  placed  on  leaves.  It  is  necessary  to  determine  the  pH  vahie  of 
the  various  sprays  on  the  leaves  at  different  times  after  spraying. 
Under  greenhouse  conditions  potatoes  are  very  resistant  to  calcium 
arsenite,  and  tomatos,  grapes,  roses  and  gherkins  are  comparatively 
resistant  to  a  2  per  niille  spray  containing  30  per  cent,  of  AsjOg. 
Beans  were  found  very  sensitivf  to  spra\nng.  Commercial  calcium 
arsenate  (2  per  mille)  did  no  injury'  under  greenliouse  conditions. 
Calcium  arsenite  is  more  rapidly  decomposed  than  the  arsenate  under 
the  influence  of  the  leaf-seaneti«ms  and  of  the  atmosphere  and  therefore 
causes  more  scorching,  which  is  not  always  prevented  by  the  addition 
of  lime,  though  Bordeaux  mixture,  added  to  2  per  mille  calcium  arsenite 
(60  per  cent.  AsjOj),  almost  entirely  prevented  injury  even  to  beans 
under  the  above  conditions. 

Fkiederichs  (K  ).  Welche  Faktoren  regeln  die  Individuenzahl  einer 
Insektenart  in  der  NaturP  [What  Factors  regulate  in  N  iture  the 
Number  of  Individuals  of  an  Insect  Species  ?J — Anz.  ^thadiijigsk., 
V,  no.  10,  pp.  119-123,  9  refs.   Berlin.  15th  October  1929. 

This  IS  a  critical  review  of  a  paper  already  noticed  [RA.E.f  A,  xvii, 
489]. 

Petxey  (F.  W.).  Eemoval  of  Spray  Eesidue  from  Pears  and  Apitles. — 
Bull.  [Dept.  Agric]  S.  Afnca,  no.  63.  8  pp..  2  figs.  [Pretoria]  1929. 

An  illustrated  description  is  given  of  a  practical  and  economical 
equipment  for  treating  pears  and  apples  in  a  weak  solution  of  hydro- 
chloric acid  for  the  purpose  of  removing  the  arsenical  spray  residue. 
The  stren^  of  the  acid  solution  and  the  period  of  submergence  of  the 
fruit  are  discussed  [R.A .  £".,  A,  xvi,  467],  with  instructions  for  preparing 
the  solution  and  precautions  for  avoiding  injury  to  apples.  It  is 
remarked  that  the  addition  of  2  lb.  freshly  slaked  or  hydrated  lime 
to  every  80  gals,  lead  arsenate  spray  during  the  last  two  appUcations 
will  facilitate  the  removal  of  the  arsenical  residue  from  the  £rait  when 
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harvested  [cf.  xvii,  727].  The  lime  should  be  slaked  in  or  niL\ed  with 
water,  and  the  lime-water  then  poured  into  the  spray  tank  through  a 
sieve  or  hessian  bag. 

ZoLOTAREvsKY  (B.).  Le  lutto  antiacndiemie  &  TbidtigaBeai—Agron. 

colon.,  nos.  139-140,  pp.  193-199,  230-233,  3  figs,  Paris,  July- 
August  1929. 

Madagascar  has  always  been  siibji  ct  to  periodic  invasions  of  Locusta 
migratoria  miiiratorioides,  Rch.  &  Frni.,  the  o\)v\\  grassy  plains  of  the 
west  coast  being  particularly  favourable  to  its  development.  During 
these  invasions,  the  locusts  often  attack  rice,  maize,  sugar-cane, 
coconut  and  other  pahns,  bananas  and  pineapples. 

Anti-locu^t  \\  rk  is  carried  out  in  all  parts  of  the  Island  under  the 
organisation  of  a  special  Central  Bureau.  Mechanical  means  of  control 
are  considered  the  most  suitable  to  local  conditions,  advantage  being 
taken  of  the  fact  that  bands  of  hoppers  usually  move  in  a  definite 
direction.  Once  the  direction  of  a  moving  band  is  established,  pits 
are  dug  in  front  of  them,  and  they  are  directed  into  them  by  galvanised 
iron  screens.  The  methods  in  which  the  pits  and  screens  are  arranged 
are  described  and  figured. 

Since  the  theory  of  pliases  has  been  confirmed  in  the  case  of  this 
locust  in  Madagascar,  efforts  should  be  made  to  organise  the  control 
of  the  solitary  phase  before  it  transforms  into  the  migratory  one. 

Hus AiN  (M.  A .) .  Annual  Report  o!  the  Entomologist  io  the  Ckyvemmen^ 
Punjab,  Lyallpur,  for  the  Year  1927-28.— Dept.  Agnc,  Punjab 
1927-26,  pt.  11,  i,  pp.  55-79.   Lahore,  1929. 

A  study  of  the  distribution  of  the  different  stages  of  Earias  insulana, 
Boisd.,  on  its  various  food-plants  extending  over  a  year  (details  of 
which  are  given  in  a  table)  showed  that  the  largest  number  of  eggs  was 
present  on  hollyhock  in  Februarj*,  the  largest  number  of  larvae  on 
cotton  in  December  and  the  largest  number  of  adults  in  cotton  fields 
in  August.  Alternative  food-plants  are  Malva  parvifhra,  bhindi 
[Hibiscus  eseuUfUus],  sankukra  [H.  cannabinus],  and  Sida  cordifoUa, 
which  was  preferred.  It  was  found  that  during  tlie  cotton  reason 
(August-November)  tlie  number  of  males  is  generally  higher  tlian  the 
number  of  females,  which  are  most  numerous  from  February  to  May. 
Larvae  of  Earias  fabia,  Stoll,  were  observed  in  cotton  lield.s  during 
July  and  November  and  were  common  on  H.  esculetUus  in  May  and 
June.  Notes  are  given  on  the  seasonal  incidence  of  various  parasites 
of  Earias  spp.  most  of  which  have  already  been  noticed  [R.A.E.,  A, 
xiv,  423  ;  xvi,  419].  A  small  Chalcid  was  bred  from  a  pupa  of  Rhogas 
iestaceus,  Grav.  A  new  Tachinid  parasite  was  bred  from  a  cocoon  of 
E,  insulana  from  cotton  in  August  1927.  Exaiuinaiion  of  cotton 
sticks  made  to  determine  the  average  attack  of  Sphenoptera  gossypii. 
Cotes,  during  1927-28  also  confirmed  the  previous  impression  that 
native  cottons  are  more  liable  to  attack  than  American  varieties  [xv, 
489].  A  Chalcid  and  a  species  of  ]'ipio  were  bred  in  large  numbers 
from  the  larvae.  Other  insects  found  on  cotton  in  addition  to  those 
already  mentioned  [xvi,  420 ;  x\  ii,  168j  included  l  uruche  haaifera, 
Wlk.,  Sylepta  dmtgaia,  F.,  Laphygma  exigua,  Hb.,  the  Eumolpid, 
Colasposofna  auripcnne,  Motsch.  {ptdchernmum,  Baly),  and  the  Acridid, 
Poecilccerus  pictus,  F.  Observations  on  Platyedra  gossypieUa,  Saund., 
show  that  the  emergence  of  long-cycle  moths  begins  when  the  tern* 
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perature  of  the  seed  heap  containing  resting  caterpillars  exceeds 
70*  F.  The  incidence  of  attack  by  this  pest  appears  to  be  cor- 
related with  temperature.  The  optimum  temperature  for  incubation 
was  from  26°  C.  [78-8"  l\  \  to  35"  C.  [95°  F;.  and  above  that  tempera- 
ture the  eggs,  died.  The  number  of  day.s  when  the  maximum 
temperature  is  below  95°  F.  during  July  and  August,  when  the 
infestation  in  the  cotton  fields  begins,  was  found  to  bear  a  direct 
relation  to  the  intensity  of  the  attack.  The  evidence  collected  up  to  the 
present  indicates  that  larvae  resting  in  fallen  bolls,  etc.,  in  bolls  on  sticks 
left  standings  in  the  fields,  and  in  food-plants  other  than  cotton  are  not 
resf>onsible  for  the  re-infestation  of  the  new  cotton  crop  in  the  Punjab, 
which  is  probably  due  to  larvae  resting  in  cotton  seed  and  seed  cotton 
stored  in  villages,  and  possibly  also  to  infested  ginning  factories. 

The  intensity  of  attack  of  various  species  of  cane  borers  on  different 

varieties  of  sugar-cane  is  shown  in  a  table,  the  highest  percentage  of 
infestation  being  45.  Aniyria  stidicraspis,  Hmps.  (previously  recorded 
as  Diatraca  auricilia,  Dudg.  ^R.A  .E.,  A,  xvii,  169,  etc.  )  and  Evimalo- 
cera  depresaella,  Swinli.,  damaged  young  cane,  whereas  15-34  per  cent, 
of  the  mature  cane  was  injured  by  Sctrpophaga  nivella,  F.  Observa- 
tions on  the  life-history  of  CkUo  zoneUus,  Swinh.  (previously  recorded 
as  C.  simplex,  Butl.  [R.A.E.,  A,  xvi,  420])  show  that  the  female 
always  oviposits  at  night  and  lays  more  than  300  eggs  in  a  number  of 
clusters.  In  the  case  of  A.  sticticraspis  the  total  number  of  eggs  in 
different  clusters  varies  from  156  to  295,  and  in  that  of  E.  depresselh 
from  227  to  355.  When  exposed  to  the  sun  at  temperatures  of  41-43°  C. 
[105'6-109-4°  F.]  the  eggs  were  killed  in  4  hours.  With  room  tempera- 
tures varying  from  93  to  102°  F.  and  a  relative  humidity  of  22-100  per 
cent.,  no  effect  on  the  durntinn  of  the  egg  stage  was  observed,  hatching 
occurring  in  4  days  in  the  case  of  E.  dcpyessella  and  5  in  the  case  of  A. 
sticticrasph,  but  when  tlie  eggs  were  kept  at  a  temperature  of  30°  C. 
[^°  F.]  the  period  was  lengthened.  The  average  number  of  eggs  laid  by 
;i  ft  male  of  PyriUa  perpusilia,  Wlk.,  during  April  to  December  varied  from 
35  to  40,  deposited  in  a  single  cluster  on  the  lower  .surface  of  the  leaves 
of  the  cane.  From  April  to  June  they  hatched  in  about  9  da^  s  and  from 
November  to  December  in  21-27.  Under  natural  conditions  the  life- 
cycle  was  completed  in  40-59  days  in  summer  and  178-209  days  in 
^vinter.  The  maximum  number  of  generations  in  a  year  was  four. 
In  one  locality  as  many  as  44  per  cent,  of  the  eggs  of  PyrUla  spp.  were 
parasitised  by  Encyrtids  during  September  and  October.  The  adults 
of  Dryinus  pyrillae,  Kieft.,  a  parasite  of  the  nymphs,  were  active  from 
the  middle  of  March  to  December.  The  cocoons  have  been  recorded 
from  the  leaves  of  sugar-cane  and  Sorghum  throughout  the  year,  and 
from  January  to  the  middle  of  March  the  parasite  is  almost  exclusively 
in  the  pupal  stage,  adults  emerging  from  the  middle  of  March  to  the 
end  of  April  Xeg:Afi\-e  results  were  obtained  in  an  experiment  to 
determine  tlie  relation  of  J'yrilla  to  sugar-cane  mosaic.  The  Aleurodid, 
Aleurolobus  barodensis.  Mask.,  generally  preferred  broad-leaved, 
succulent  varieties  of  cane.  The  eggs  are  usually  laid  on  the  lower 
surface  of  the  leaves  (tht  imximum  number  laid  by  a  single  female 
in  September  being  51)  and  hatch  from  May  to  June  in  8  days  and  in 
September  in  9-10  .  In  thrcf^  c:ises  the  life-cycle  in  May  and  June  was 
completed  on  the  average  in  4  weeks,  whereas  in  September  it  took 
45-49  days. 

Notes  are  ^iven  on  the  bionomics  and  control  of  Heliolhis  ohsoleta, 
F.,  9xiAAgroUs  flammatrat  Schiff.,  on  gram  [Ocw  anOinum],  Laphygma 


Digitized  by  Google 


29 


exigua  on  lucerne  and  Schpophat^a  nivella  and  Schoenobius  bipunctifer, 
Wik.,  on  rice.  The  last  two  moths  were  attracted  to  light  traps. 
Experiments  indicated  that  large  numbers  of  the  larvae  were  killed  by 
the  submersion  or  burial  of  the  stubble  in  which  they  were  hibernating. 
In  one  locality  rice  was  attacked  by  Hieroglyphus  banian,  F.  ;  satisfac- 
tory control  was  obtained  by  using  field  hsi^  [cf.  R,A.E.,  A,  xv,  358] 
and  collecting  hoppers  with  hand  nets. 

Notes  are  given  on  tlie  life-histories  oi  \  urious  pests  of  Citrus,  in- 
cluding Dudeunroies  cUrit  R.  &  H.,  which  is  preyed  on  by  the  Coccinellid, 
Brumus  suiuraUs,  F.,  D.  elongata,  Jkmer,  AUurocanihm  woglumi, 
Ashby,  Pseudococcus  filamentosus,  Ckll.,  Dacus  {Chaetodacus)  cucur- 
bitae,  Coq.,  and  D.  (C.)  zonatus,  Saund.  By  capturing  the  males  of 
D.  zonatus  (which  arc  attracted  by  eugenoi  or  citronella  oil)  and 
d€stro>mg  infested  fruit,  the  attack  in  a  mango  grove  was  reduced 
£rom  60  per  cent,  in  1927  to  2  i)er  cent,  in  1928. 

Daily  observations  on  termite  attack  on  wheat  showed  that  the 
crop  is  usually  liable  to  damage  from  the  time  it  germinates  until  the 
!niddle  of  December.  In  soil  treatment  of  wheat  plots,  leaves  of 
dharek  [Melia  azedarach]  at  the  rate  of  7  tons  to  the  acre,  those  of 
akk  [  C(dotropis  procera]  at  the  rate  of  9  tons  and  arsenic  at  the  rate  of 
165  lb.  reduced  the  attack  to  07,  1*3  and  0*4  per  cent.,  as  compared 
with  8,  10  and  4*5  per  cent,  respectivdy  in  the  untreated  pktts.  In 
the  case  of  sugar-cane,  termite  attack  is  most  pronounced  on  the  yoimg 
plants  and  particularly  before  the  setts  have  germinated.  Dusting 
with  Paris  green  or  lead  arsenate  completely  protected  the  setts  but 
afiected  germination.  Mercury  bicliloride  at  the  rate  of  0-25  per  cent, 
reduced  the  attack  considerably.  Watering  the  individual  plants  of 
Citrus  and  grape  vines  with  Paris  green  (1  part  to  650  parts  water) 
kept  them  free  from  attack  for  37  days. 

Notes  are  given  on  the  life-histories  of  the  following  pests  of  vetrc  tables: 
the  Pentatomid,  Aspongopus  janus,  F.,  and  Aulacophora  ahdomimdis, 
F.,  on  cucurbits  ;  Leucinodes  orbonalis,  Gn.  (brinjal  fruit  borer)  and 
Euzophera  perticeUa,  Rag.  (brinjal  stem  borer)  on  brinjal  [Solanum 
melongend\  \  and  Epilachna  sj^.  Observations  showed  that  one 
variety  of  Epilachna aod€casiigma,M.uls.Jeeds  on  cucurbits  exclusively, 
whereas  the  other  nt tacks  solanaceous  plants,  especially  brinjal,  and 
only  feeds  on  cucurbits  when  in  conhnement. 

An  account  is  given  of  the  campaign  against  the  kutra  moth  \Am- 
sacta]  in  which  512,450  moths  were  captured  by  means  of  1,515  light 
traps  over  an  area  of  6,122  acres.  Shsodng  the  caterpillars  into  water 
covered  with  a  film  of  kerosene  is  practicable  where  the  crop  is  tall, 
but  dithcult  to  carr^^  out  on  a  large  scnlr-.  Manf^o  skins  scattered  over 
the  helds  attract  the  caterpillars,  which  can  then  be  collected  and 
destroyed. 

Notes  are  given  on  the  life-history  of  Uolcoccra  pulvcrea,  Meyr., 
EMmma  amabUis,  Moore,  and  certain  Chaldd  parasites  attaclang 
lac  insects. 

DuTT  (G  R  )  &  PuRi  (A  N  ).   A  simple  Method  of  storing  Food- 
Grains  for  Household  Purposes. — Agric.  J.  huiia,  xxiv,  pt.  4,  pp. 

245-250.    Calcutta,  July  1929. 

Wheat  stored  at  Pusa  in  1925  in  carefully  scaled  kerosene  tins,  into 
eacli  of  which  six  cow-dung  balls  containing  a  small  drop  of  mercury 
had  been  introduced,  remained  throughout  the  storing  season  immime 
from  insect  mjury,  although  stored  wheat  in  the  neighbourhood 
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suffered  severely  from  attack  by  Calandra  [Sitophilus)  oryzae,  L.,  and 
Rhizopertha  dominica,  F.  A  little  over  1  lb.  mercury  is  sufficient  for 
200  balls.  Subsequent  experiments  on  various  insects  confirmed  the 
previous  finding  that  mercury  vapour  acts  on  the  eggs  [R.A.E.,  A, 
ix,  79\  Eggs  that  were  almost  mature  were  not  adversely  affected, 
but  the  vapour  is  as  effective  against  egi'-  laid  inside  the  grains  as 
against  exposed  ones.  In  view  of  the  possible  danger  to  health 
resulting  from  the  use  of  free  mercury  in  grain  stored  for  human  con- 
sumption, experiments  were  made  with  various  amalgams,  the  best  of 
which  proved  to  be  a  combination  of  two  parts  of  tin  and  three  of 
mercury  rubbed  together  into  a  paste-like  consistenc\\  Thv  tin  is 
melted,  poured  over  n  flat  surface  and  cut  into  small  striji  lolaciiitate 
amalgam  formation.  The  paste  is  squeezed  in  a  piece  ol  iinen  and  any 
mercury  droplets  that  ooze  out  of  it  are  removed. 

Gndn  stored  in  1927  in  tins  containing  disks  of  this  amalgam  3  ins. 
in  diameter  and  weighing  |  oz.,  enclosed  in  a  filter  paper  envelope 
placed  a  little  below  the  top  byer  of  the  grain,  remained  free  from 
insect  attack,  although  adjacent  to  gunny  bags  infested  with  C.  oryzae, 
R.  dominica  and  Tribolium  conjusum,  Duv.  Laboratory  experiments 
with  various  insects,  including  Pyrilla  sp.,  Scirpophaga  niveUa,  F.,  the 
Zygaenid,  Thyrassia  st^Kordata,  \Vlk.,  and  a  Pentatomid  also  indicated 
that  this  amalgam  was  as  effective  as  free  mercury  in  destroying  the 
eggs.  In  1928,  untreated  wheat  stored  in  tins  was  badly  attacked, 
although  placed  in  a  room  wliere  no  cereals  had  ever  been  stored  before. 
The  loss  of  weight  in  a  quantity  of  pure  mercury  kept  with  wheat  for 
5  months  in  a  sealed  container  was  only  sufficient  to  saturate  one>fifth 
of  the  total  air  space,  so  that  the  wheat  grains  themselves  could  not 
have  absorbed  any  appreciable  amount.  \Mieat  stored  under  mercurv 
vapour  has  been  consumed  by  one  family  for  over  three  years  without 
any  deleterious  ettect,  and  a  series  of  tests  indicated  that  the  germinating 
power  of  the  wheat  was  not  in  any  way  impaired. 

KuwANA  (I.).   A  Scientific  Basis  for  Plant  Quarantine  in  the  Countries 

of  the  Pacific^P/^oc.  3rd  Pdu-Pacific  Sci,  Cong,,  Tokyo,  1926, 
pp.  1124-1131.    [?  Tokyo,  1^29.] 

This  brief  review  of  the  methods  employed  for  the  prevention  of 
the  transport  of  injurious  insects,  etc..  from  one  country  to  another 
includes  a  suggestion  of  the  desirability  of  closer  international  co-opera- 
tion regarding  quaianime  work  in  countries  bordering  on  the  Pacific. 
The  importance  of  acquaintance  with  foreign  pests  and  scientific 
knowledge  of  climatic  conditions  is  emphasised,  reference  being  made 
to  the  precautions  taken  in  Japan  against  the  introduction  of  Dacns 
{Chaetodacus)  dorsalis,  Hendel,  on  Citrus,  and  D.  (C.)  cucurbitae,  Coq. 
(melon  fly).  Both  these  fruit-flies  come  from  countries  warmer  than 
Japan,  and  if  it  could  be  proved  that  they  are  unable  to  survive  the 
Japanese  climate,  the  restrictions  in  force  against  them  could  be 
removed.  A  list  is  given  of  the  more  important  insect  pests  occuiring 
in  Japan,  and  of  those  the  entr>'  of  which  the  Quarantine  fiureau  Is 
endeavouring  to  prevent  by  interception. 

Eggers  (H.).  Bin  nMur  Kutowhidting  ans  Ceylon.— NaekrBL, 
ii,  no.  4,  p.  112.  Troppau,  December  1929. 

The  Scolytid,  Coccoirypes  iheae,  sp.  n.,  is  described  from  tea  seed  in 
Ceykm, 
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UltiiE  (A.  J.).  Verslag  over  de  werkzaamheden  van  het  Proefstation 
Malang  in  het  jaar  1928.  [Report  of  the  Maiang  i  Java)  Experiment 
Station  for  \92S.]—Medid.  Proefa.  MiUang,  no.  69.  64  pp. 
Surabaya  [1929]. 

Dr.  Begemann,  investigating  the  reason  for  differences  in  susceptibility 
of  varieties  of  Co/fea  robusta  to  attack  by  the  coffee  berry  borer 
[Stephanoderes  hampei,  Ferr.],  found  that  the  berries  of  various  varieties 
have,  when  ripe,  chajracteristic  flavours,  which  are  probably  due  to 
odoriferous  substances  in  the  red  skin.  It  has  not  been  possible  to 
ascertain  whether  infestation  of  the  berry  clusters  by  ants  influences 
attack  by  the  Scolytid.  It  cannot  breed  in  coffee  seeds  with  a  water- 
content  below  19  per  cent.,  though  seeds  witli  less  water  can  be 
attacked.  The  imported  parasite,  Prorops  nasuia,  Wtrst.,  was  never 
found,  and  its  breeding  was  given  up  in  the  Malang  districts.  Against 
the  twig-borer  [XyUhorus  coffeae,  Wurth],  Chalcid  and  Bethylid 
parasites  were  sent  to  places  where  they  did  not  occur.  The  breeding 
and  distribution  of  the  Coccinellid,  Crvpfnlainms  monfrouzicri,  Mul^^  , 
against  the  white  scale  of  coffee  il-  crnsia  iir^aia,  Ckll.j  were  continued. 


Zeck  (E.  H.)  &  E.\ST\vooD  (H.  W.).  The  Banana  Aphid  {PentaUnna 
nigronervosa,  Coq,.). — Agric.  Gaz.  N.S.W.,  xl,  pt.  9,  pp.  676-660, 
3  figs.,  Srefe.   Sydney,  1st  September  1929. 

A  brief  ncrnuTit  is  given  of  the  binnomics  and  control  of  Pentahnia 
nigrofuyvosa,  Luq.,  in  New  South  Wales,  where  it  not  only  damages 
banana  plants  directly,  but  also  transmits  bunchy-top  IR.A.E.,  A, 
xvi,  66].  The  known  food-plants  of  this  Aphid  in  various  parts  of 
the  world  are  Musa  sapieniium,  M.  banksi,  M.  textilis  (Manila  hemp) 
and  other  species  of  the  genus,  Aipinia  rafflesiana,  A.  speciosa.  Arum 
maculatum,  StreJifzia  sp.  and  Ravenala  sp.  The  winged  and  wingl^ 
viviparous  fL-nialcs,  nymph  and  hrst  stage  larva  are  very  briefly 
described.  No  egg  or  sexual  stage  is  known.  For  the  control  of 
Aphids  on  healthy  plants,  spraying  with  tobacco  solution  (25  lb.  stalk 
or  waste  tobacco  in  72  gals,  water)  or  with  40  per  cent,  nicotme  sulphate 
at  the  rate  of  1  pt.  to  75  gals,  water  is  recommended  ;  the  addition  of 
3  lb  soap  to  75  gals,  of  either  spray  ensures  a  more  even  distribution. 
All  suckers  and  the  soil  around  the  bases  of  the  plants  should  also 
be  sprayed,  a  second  apphcation  being  advisable  when  the  infestation 
is  severe.  The  type  of  equipment  is  brie  fly  discussed.  Spraying  shocdd 
be  commenced  when  the  Aphids  first  make  their  appearance  and  should 
be  continued  throughout  the  summer  and  autumn,  at  least  on  those 
plants  showing  infestation. 

When  the  Aphids  are  attacking  plants  infested  with  bonchv-top, 
they  should  be  killed  with  a  contact  insecticide  before  the  niiected 
plant  is  uprooted,  in  order  to  prevent  the  escape  of  infective  Aphids 
to  healthy  plants.  For  this  purpose  undiluted  kerosene  should  be 
poured  down  the  funnel  leaf  of  the  plant,  using  ^  pt.  for  suckers, 
^  pt.  for  half -grown  plants  and  \  pt.  for  large  ones.  The  kerosene 
permeates  all  the  leaf  axils  and  penetrates  the  base  of  the  i>seudostem, 
killing  the  Aphids  and  after  a  day  or  so  causing  the  leaves  to  fall  apart 
and  the  whole  plant  to  die  off  at  ground  level.  It  has  little  or  no 
effect  on  infected  corms,  but  under  the  present  regulations  these  must 
be  dug  out.  The  advantage  of  kerosene  is  that  less  ipaterial  need  be 
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carried  than  when  dilute  tobacco  or  nkotine  is  employed,  it  is  more 
easily  handled  and  it  may  be  kept  in  containers  in  different  parts  of 
the  plantation,  so  that  infected  plants  may  be  treated  immediate^ 

they  are  observed. 
The  regulations  relating  to  quarantined  areas  [xvi,  124]  are  given. 


Noble  (N.  S.)-  The  Apple  Leai  Jassid  {Typhlocyba  australis,  Frogg.). 
Some  Observaticnui  and  Expetiments  at  Baflmnt  Bipenment 
Itam.— ilgnc.  Gaz.  NS.W.,  xl.  pt.  9,  pp.  681-601. 2  figs.,  1  diagr., 
2  reis.  Sydney,  1st  September  1929. 

Typhheyba  ausfraUs,  Frogg.  (apple  leaf  Jassid),  whldi  is  only  known 
to  occur  in  Australia  and  New  Z^uand  and  has  recently  been  spreading 

in  New  South  Wales,  causes  considerable  damage  to  apple  by  sucking 
the  sap  of  the  foUage,  so  that  the  leaves  turn  yellow  and  sometimes  fall 
prematurely,  but  the  most  serious  losses  are  due  to  the  unsightly 
excrement  deposited  on  the  fruit,  which  is  consequently  reduced  in  value 
or  rendered  totally  imsaleable.  Apples  are  toe  oniy  trees  on  which 
eggs  were  deposited  and  on  whidi  extensive  damage  was  visible. 
Winded  adults  were  frequently  seen  on  pear  trees  adjacent  to  apples, 
but  caused  no  apparent  injury,  whereas,  later  in  the  season,  considerable 
numbers  of  adults  found  on  prune  trees  near  apples  caused  slight 
,  mottling  of  the  foliage.  Nymphs  aud  adults  fed  freely  and  developed 
on  the  foliage  of  pear,  prime  and  dimbing  rose  in  the  insectaiy.  All 
stagesfeed  onthe  lower  surface  of  the  leaves.  In  1928-29  two  extensive 
generations  and  a  very  limited  third  one  occurred  during  the  season. 
Over-wintering  eggs  are  deposited  in  the  autumn  in  the  fleshy  tissues 
of  the  upper  layers  of  bark,  the  position  of  the  egg  being  marked  by  a 
small  elongated  swelling.  Nymphs  of  the  first  brood  natcfaed  from 
16th  September  to  8th  November,  and  matured  in  23-41  days.  The 
adults  emerged  from  17th  October  to  8th  December,  the  average  length 
of  life  in  the  insectary  being  20  days,  although  several  individuals 
lived  for  51.  The  eeffirs  of  the  second  brood  are  deposited  in  the 
nudribs,  petioles  and  main  veins  of  the  leaves.  The  nymphs  hatched 
from  30th  November  to  17th  Febnuury,  and  the  nymphal  period  lasted 
18-27  days.  The  adults  of  the  second  brood  emerged  from  22nd  Decem- 
ber to  9th  March,  their  average  length  of  life  being  18-6  days.  First 
and  second  generation  adults  and  second  generation  nymphs  were  all 
present  on  the  tree^  in  the  latter  part  of  December  and  early  January- 
The  first  third  brood  nymph  hatched  on  29th  January,  and  the  first 
adult  emerged  on  21st  February ;  it  is  impossible  to  distinguish  the 
second  and  third  broods  in  the  field. 

Nicotine  sulphate  {1  :  800)  with  1  lb.  hard  soap  to  50  gals,  spray  and 
nicotine  sulphate  (1  ;  «00)  combined  with  lime-sulphur  (1  :  35)  proved 
the  most  effective  of  the  sprays  tested  against  this  Jassid  ;  both  white 
and  red  miadble  oils  (1 : 40)  also  gave  &irly  satisfactory  control,  but 
the  red  oil  caused  some  injury  to  the  trees.  The  spmy  should  be 
applied  to  the  lower  surface  of  the  leaves  before  the  Jasslds  of  the  first 
generation  reach  the  adult  stage.  Two  applicatiorm  are  necessary  to 
secure  satisfactory  control,  the  second  being  ai)plied  three  or  four  weeks 
after  the  first  to  kill  the  njmiphs  hatching  from  overwintering  eggs 
after  the  first  spraying.  These  sprays  can  conveniently  be  combined 
with  the  calyx  and  first  cover  sprays  of  lead  arsenate  against  the 
codling  moth  [Cydim  pomonella,  L.]. 
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Takahashi  (R.).  Aphididae  and  Coccidae  of  the  Pescadores.  [In 
Japanese.] — Trans.  Nat.  Hist.  Soc.  Formosa,  xix,  no.  104,  pp. 
425-431.    Taihoku,  October  1929. 

Seven  species  of  Aphids  and  17  Coccids  are  recorded  from  the 
Pescadores  Islands  to  the  west  of  Formosa,  including  Aphis  gossypii. 
Glov.,  on  cucurbits,  A.  sacchari,  Zeluit.,  abundant  on  Sorghum, 
Pkenaeoccus  hirsuius,  Green,  whidi  occurs  in  numbers  on  Hibisetts, 
although  it  is  very  rare  in  Formosa,  and  A  sterolecanium  pusiulans, 
Ckll..  Saissetia  coffeae,  Wlk.  {hemisphaerica,  Targ.),  and  Psetuh&iKm 
adonidnm,  L.,  which  are  all  very  common.  FcnisMm,  n.n.,  is 
proposed  for  Fcrrisia,  FuUaway. 

KuwAYAMA  (S.).  Activity  ol  Lymanhia  (PortheMa)  disbar  liim.,  in 
B6kkaJdO*  [In  Japanese.] — Oyo  Dohutsugaku  Zasshi  {  J,  Appl. 
Zool.),  i,  no.  2,  pp.  106-109«  9  figs.  Tokyo,  ld29. 

Porffukia  {Lynumtria)  dispar,  L.,  occurs  throughout  Hokkaido, 
where  it  feeds  on  a  variety  of  plants.  Outbreaks  seem  to  take  place 

at  lO-ycar  intervals  and  last  about  5  years.  Tiie  larvae  mij^ate  in 
masses,  causing  serious  damage,  and  sometime^  feed  on  the  leaves  of 
rice.  Natural  enemies  include  Tachina  (?)  japonica,  Towns.,  Apanleles 
{Glypiapanleks)  japonicus,  Ashm.,  and  Anastatus  bifasciatus,  Boy., 
panksitic  in  the  pupae,  larvae  and  eggs  respectively,  and  a  bird,  Stwma 
liiolacea, 

KuwANA  (I.).  Tbe  Bioe  Stem-bom  in  Japan.— *P/oc.  M  Pacific  Sd, 
Cong.,  Jam,  1929,  reprint  16  pp.   [?  Batavia]  1929. 

An  account  is  given  of  the  bionomics  and  control  of  Ckilo  simplex, 
Butl.,  and  SehoenoHus  bipunetifer,  Wlk.  {ineertdkis,  Wk.),  which  are 
the  most  important  insect  pests  of  rice  in  Japan.  All  stages  of  these 

moths  are  described. 

C.  simplex  also  attacks  Panicum  miliaceum,  Zizania  aquatica,  Coix 
lacryma-johi,  Typha  latifolia  and  Phragmites  communis.  There  are 
two  generations  a  year  in  Korea  and  most  of  Japan,  one  in  the  north 
and  four  in  Formosa,  but  the  emergence  of  the  adults  is  very  irregular. 
The  moths  are  nocturnal  and  may  be  caught  by  light-traps,  particularly 
between  8  and  10  p.m.  Females  predominate  until  9  p.m.,  after  which 
they  begin  ovipositing,  and  the  males  are  in  the  majority.  The  first 
brood  of  moths  may  live  as  long  as  3  weeks,  and  those  of  tlie  second 
up  to  14  days-  Mating  takes  place  soon  after  emergence,  and  the 
first  eggs  are  laid  2-3  days  later.  Oviposition  continues  for  1-2  weeks, 
an  average  of  5-6  or  a  maximum  of  20  clusters  being  deposited  within 
this  period.  The  average  number  of  eggs  in  a  cluster  is  SO^,  and  the 
maximum  300. 

The  egg-ckisters  of  first  brood  adults  are  laid  1  or  2  inches  from 
the  tips  of  the  leaves,  generally  on  the  upper  surface,  but  those  of  the 
second  are  on  the  sheath  of  the  plant  and  are  difficult  to  locate.  In 
the  seed  bed,  first  brood  eggs  are  generally  found  on  plants  near  the 

]:>order,  and  it  is  therefore  better  not  to  transplant  them.   The  egg  stage 

lasts  about  a  week.  Sliortly  after  hatching,  the  larvae  disperse 
and  find  their  way  into  the  sheath  ;  some  may  migrate  to  other  plants 
before  entering,  suspending  themselves  by  threads  and  being  carried 
by  wind.   The  leaves  break  down  at  the  point  of  infestation  and  float 

(8229)  3 


Digitized  by  Google 


34 


on  the  water,  and  the  larvae  work  down  into  the  heart  of  the  stem, 
and  soon  kill  the  plant,  moving  on  to  a  fresh  one  before  the  death  of 
the  first  occurs.  A  single  larva  may  destroy  10  or  more  plants  ;  when 
mature  it  spins  a  cocoon,  just  above  the  water  level,  and  pupates.  The 
larval  period  varies  in  different  localities  and  conditions  from  24  to 
56  days.  The  autumn  larvae  do  not  disperse  immediately  after 
hatching,  most  of  them  feeding  in  a  cluster  within  the  j)lant  on  which 
the  eggs  were  laid.  The  inner  surface  of  the  sheath  is  attackt  d  and 
begins  to  wither  10  days  after  the  eggs  hatch,  the  larvae  subsequently 
migrating  to  neighbouring  plants.  The  appearance  of  the  infested 
plants,  which  diners  according  to  the  stage  of  growth,  is  described ; 
the  plants  are  almost  always  killed.  At  harvest,  the  larvae  are  usually 
in  the  stems,  4-10  inches  above  the  soil.  Of  the  total  larvae  in  a  field 
the  majority  will  usually  be  found  in  the  straw  and  the  minority  in  the 
stubble.  If  the  rice  is  harvested  in  early  autumn  and  stacked,  the 
larvae  leave  the  straw  and  enter  other  graminaceous  plants.  Hiberna- 
tion occurs  as  a  mature  larva  in  straw  or  stubble ;  most  of  the  larvae 
pupate  in  the  straw,  but  some  migrate  to  neighbouring  straw  or  nibbi-^h. 
The  j)upal  stage  of  the  overwintered  larvae,  which  occurs  between 
mid-May  and  mid- June,  lasts  about  2  weeks,  but  that  of  the  summer 
generation  lasts  only  7-8  days. 

Control  measures  employed  against  C.  simplex  include  hand< 
collection  of  egg-dusters  and  moths,  collection  of  the  moths  by  light' 

traps,  delayed  transplanting  of  rice-plants,  and  in  the  case  of  the 
second  generation,  cutting  away  the  infested  stems  before  the  larvae 
have  dispersed,  10-17  days  after  the  maxinmm  emergence  of  the 
adults.  This  should  be  done  twice  at  an  interval  of  7-10  days.  Control 
may  be  effected  during  the  winter  by  storing  infested  straw  in  rooms 
to  prevent  the  escape  of  the  moths  in  the  spring,  or  it  may  be  covered 
in  the  open  with  a  tent  or  matting  before  the  time  of  emergence.  Good 
results  may  be  secured  by  fumigating  tlie  straw  with  carbon  bisulphide. 
In  heavily  infested  fields  the  stubble  should  be  collected  and  burnt 
or  buried  deeply,  or  in  some  cases  the  field  may  be  submerged.  The 
straw  stacks  may  also  be  raked  in  such  a  manner  as  to  remove  a 
considerable  proportion  of  the  larvae  before  pupation.  The  first 
brood  is  most  destructive  to  early  rice,  whereas  the  second 
attacks  those  varieties  maturing  later.  Tall  varieties  with  soft  stalk 
tissue  are  most  readily  attacked,  as  also  are  the  det  ply  coloured  ones. 
Heavy  infestations  foUow  the  use  of  manure  on  the  growing  crop,  or 
the  removal  of  water  from  the  paddy  field. 

S.  hipuncUfer  is  not  known  to  attack  any  plant  other  than  rice 
in  Japan,  where  its  distribution  is  relatively  limited,  so  that  although 
it  inflicts  greater  damage  than  C .  simplex,  it  is  a  less  important  pest. 
The  adults  are  chiefly  active  fr«>ni  S  to  9  p.m.,  more  than  80  \k-t  cent, 
of  the  total  catch  of  moths  in  light-traps  being  taken  before  niidnight. 
Oviposition,  which  begms  a  day  or  two  after  emergence,  lasts  4-5  days, 
during  which  i)eriod  an  average  of  4~S  egg-dusters,  with  a  majomum 
of  8,  an>  deposited.  The  number  of  eggs  in  each  cluster  averages  50, 
but  may  be  as  great  as  l(K).  They  are  usually  drpo'^ited  on  tlv  upper 
surface  of  the  youngest  leaves,  near  the  tip,  though  the  proi)ortion 
deposited  on  the  lower  surface  is  greater  than  in  the  case  of  C.  simplex. 
The  newly  hatched  larvae  are  cairied  by  the  wind  to  other  plants, 
sometimes  at  a  considerable  distance,  and  immediately  penetrate 
the  stem  at  the  highest  point,  causing  the  heart  and  voung  leaves  to 
die  while  the  remainder  ol  XhK  plant  is  still  green.   The  larva  then 
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bores  downward  and  the  wliolo  plant  dies.  After  this  the  larva  migrates 
to  another  plant  and  rolls  itself  in  one  of  the  leaves,  penetrating  to 
the  base  of  the  stalk  before  pupating  and  making  a  small  hole  through 
the  stem  wall  to  admit  of  the  emergence  of  the  adult. 

5.  HpuhcUfer  differs  from  C.  simplex  in  showing  a  distinct  tendency 
to  dispersion,  so  that  it  is  rare  to  find  more  than  one  larva  in  a  stem, 
and  the  amount  of  damage  is  correspondingh'  increased.  In  Japan 
\>i\)\>vr  there  are  usually  three  gentratiuiis,  and  in  Formosa  four  in  the 
north  and  five  or  more  in  the  south.  Whereas  the  first  two  broods 
produce  dead  hearts,  the  rice  plants  have  attained  the  stage  at  which 
the  head  is  being  formed  by  the  time  the  third  brood  hatches,  and  the 
result  is  the  formation  of  white  ears.  The  degree  of  infestation  by 
the  third  brood  de[)ends  on  the  variety  of  rice  attacked,  the  late  and , 
early  varieties  proving  less  attractive  than  those  at  an  intermediate 
stage  of  maturity.  The  winter  is  passed  in  the  mature  lar\al  stage  in 
stubble  left  in  the  field,  moist  fidds  giving  a  rather  higher  percentage 
of  successful  hibernation  than  dry  ones.  The  larva  is  susceptible  to 
drought  and  cold,  and  its  winter  mortality  is  much  greater  than  that 
of  C.  simplex.  It  is  also  unable  to  withstand  extended  submergence. 
The  control  measuns  employed  are  similar  to  tliose  used  against  C. 
simplex.  Methods  of  treating  stubble  against  the  hibernating  larvae 
include  burying  it  under  a  layer  of  clay  at  least  5  inches  deep.  Trans- 
planting 7-10  days  later  than  usual  has  proved  successful  in  avoiding 
the  numerical  peak  of  the  adults. 


Aldrich  (J.  M.).   New  Genera  and  Species  of  Muscoid  Flies. — Proc. 
U,S,  Nat.  Mus.,  Ixxvi,  art.  15,  no.  2812,  13  up.  Washington, 
D.C.  [1929]. 

Among  the  species  dealt  with  are  the  Tachinids,  Phorocera  rusti, 
sp.  n.,  reared  from  the  Noctuid,  Remigia  punctularis,  Hb.  {rcpanda, 
auct.)  from^  Tucuman,  Argentina,  and  Cofiocometes  io,  sp.  n.,  reared 
from  the  Lasiocampids,  Malacosoma  dis^ria,  Hb.,  in  Vermont,  and 
M.  americana,  F.,  in  Massachusetts. 

Crumb  (S.  E.).  Tobacco  Cutworms. — Tech.  Bull.  U.S.  Dept.  Agric, 
no.  88.  179  pp..  9  pis..  19  figs..  84  refs.  Washington,  D.C,  May 
1929. 

The  information  contauied  in  this  detailed  survey  of  the  cutworms 
attacking  tobacco  in  the  United  States,  which  deals  with  25  species, 
is  largely  taken  from  the  literature.  The  distribution  of  cutworms  and 
the  factors  affecting  it  are  discussed,  and  the  coloration  and  anatomy 
of  tlie  larvae  are  described,  with  a  key  to  those  of  23  of  the  species 
dealt  with,  in  addition  to  partial  keys  to  the  egf^s,  first  instar  larvae 
and  pupae.  An  account  is  given  of  various  methods  employed  in 
breeding  cutworms,  and  the  interrelation  between  their  seasonal 
history  and  distribution  is  discussed.  A  section  dealing  with  natural 
control  includes  a  comparative  examination  of  the  sources  of  mortality 
in  multij)!!  -brooded  and  si ni^'h  brooded  ( ntworms,  notes  on  and 
host-lists  of  the  various  insect  parasites  and  disease  orsranisms  attacking 
them,  and  a  brief  discussion  of  climatic  agencies.  The  species  are  then 
dealt  with  individually,  all  stages  being  described,  and  notes  on 
bionomics  are  given  in  each  case. 
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The  values  of  numerous  remedial  measures  habitually  employed,  or 
specihcally  recommended  by  various  workers,  are  compared  and 
<£sctissed.  Results  obtained  by  the  author  in  comparative  applications 
in  the  field  of  a  mixture  of  40  lb.  wheat-flour  and  1  lb.  Paris  green, 
applied  to  the  plants  as  a  dust  at  the  ratn  ( ,f  1\S.  qts.  to  the  acre, 
and  a  sweetened  bran  bait  consisting  of  25  lb.  wheat  bran,  1  lb.  Paris 
green,  2  U.S.  qts.  syrup  and  5  U.S.  gals,  water,  at  the  rate  of  10  gals, 
to  the  acre,  indicate  that  the  bran  bait,  when  properly  made  up,  should 
be  more  effective  than  a  safe  dosage  of  the  dust  and  is  less  expensive. 
A  dust  that  has  previously  proved  safe  may  become  dangerous  under 
conditions  such  as  moist  weather  followed  by  hot  sun.  The  constitution 
of  poison  baits  is  discussed  from  the  results  obtained  by  various  authors, 
bran  being  the  generally  favoured  bait.  Experiments  with  various 
baits  consisting  of  1  lb.  Pkris  green  and  96  lb.  carrier,  in  which  sawdust 
was  either  substituted  for  bran  or  mixed  with  it  in  varying  proportions, 
and  an  abundance  of  succulent  vegetation  was  provided  in  order  to 
determine  the  relative  attraction  of  the  baits  compared  with  green 
food,  indicated  that  pine  was  less  attractive  tlian  poplar  or  oak  sawdust ; 
but  it  is  evident  that  tiie  addition  of  even  25  per  cent,  of  sawdust 
effects  a  decided  reduction  in  the  attractiveness  of  the  bait,  though  the 
addition  of  50  per  cent,  only  decreases  the  attractiveness  of  the  bait 
by  about  an  equal  amount. 

Tests  of  the  relative  toxicity  of  2(5  arsenical  and  22  non-arsenical 
compounds  indicated  that,  with  the  exception  of  sodium  fluoride,  ail 
the  substances  possessing  suitable  qualities  were  arsenicals.  The 
relation  of  dosage  to  infestation  is  discussed,  and  it  is  suggested  that 
when  the  cutworms  are  very  numerous,  so  that  they  take  any  available 
food,  a  concentrated  dosage  (2  lb.  arsenical  to  50  lb.  bran)  applied  in  a 
moderate  quantity  of  bait  is  more  economical  than  a  liberal  application 
at  a  lighter  dosage.  Field  observations  indicate  that  any  of  the  seven 
most  satisfactory  arsenicals  will  give  excellent  results  in  all  but  very 
extraordinary  infestations  at  a  dosage  of  1  lb.  to  SO  lb.  bran,  applied 
at  the  rate  of  10-20  lb.  (dry  weight)  to  the  acre.  Laboratory  experi- 
ments to  determine  the  relative  efficiency  of  1  :  24  and  1  : 48  dosages  of 
Paris  green  and  bran  indicated  that  the  weaker  dosage  was  about 
equal  in  attraction  to  green  food,  and  much  more  attractive  than 
the  stronger.  Field  experiments  and  additional  laboratory  tests 
confirm  the  results  of  these  experiments  in  showing  that  the  1 : 48 
dosage  is  more  effective  for  the  first  two  days  and  eqtml  to  the  stronger 
dosage  in  the  final  result. 

An  apparatus  employed  to  deter  mine  the  attractiveness  to  cutworms 
of  substances  used  as  bait  flavourings  and  the  results  secured  are 
described.  Ethyl  acetate  and  nitrobenzene  were  distinctly  attractive, 
maize  syrup  was  markedly  attractive  only  when  fermented,  and  lemon 
juice,  lemon  peel,  oil  of  orange  peel  and  citral  were  repsllent.  An 
extensive  series  of  experiments  with  various  dosages  of  both  Paris 
green  and  s\Tup  to  determine  the  relative  effectiveness  of  sweetened 
and  unsweetened  baits  did  not  give  evidence  of  the  slightest  increase 
in  mortality  in  favour  of  the  sweetened  baits,  and  less  extensive  tests 
with  seven  other  arsenicals  gave  similar  evidence,  except  that  the 
results  secured  with  potassium  arsenate  and  potassium  arsenite  have 
been  consistently  in  favour  of  the  sweetened  bait.  The  unsweetened 
bait  was  uniformly  as  effective  as  the  sweetened  one  in  field  experiments 
that  included  eight  species  of  cutworms.  The  proportions  used 
were  48  lb.  wheat  bran,  1  lb.  Paris  green  and  9  U.S.  gals,  water,  and 
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3  U.S.  qts.  syrup  were  added  to  form  the  sweetened  bait.  The  methods 
of  preparing  and  appl\  ing  baits  are  discussed. 

OtluT  control  mca-urt  -  dealt  with  include  autumn  ploughing  for  the 
control  of  the  overwnitenug  larvae,  ditch  barriers,  which  are  emploj^d 
when  the  cutworms  occur  in  large  numbers,  and  the  use  of  light -traps, 
which  has  not  proved  practicable.  An  account  is  given  of  the  author's 
experiments  with  baited  traps  for  capturing  cutworm  moths,  the  most 
attractive  baits  being  fermented  fruits.  He  did  not,  however,  obtain 
any  marked  success  with  traps. 


Entomology.— ^r/A  .1  hh.  Rep.  Ohio  A^n'c.  Expt.  Sla.  1927-28,  Bull.  431, 
pp.  69-79,  1  diagr.   Wooster.  Ohio.  March  1929. 

In  addition  to  Pyrausta  nubilah's,  lib.,  pests  of  maize  recorded 
from  Ohio  during  1928  by  C.  R.  Neiswander  include  :  Sphenophorus 
{CcUendra)  zeae,  Walsh.  S.  (C.)  parvtdus,  Gyll.,  and  5.  (C.)  minimus, 
Hart,  the  injury  caused  by  these  weevils  being  associated  with  that  of 
OUgia  fractilinea,  Grote.  5.  zeae  was  the  most  numerous  and  injurious. 
Characteristic  injury  was  observed  on  40-90  per  cent,  of  the  plants, 
the  damage  occurring  in  every  case  in  fields  that  had  been  under 
timothy  for  the  two  {^receding  years.  Although  the  infestation  was 
severe  early  in  the  year,  little  damage  occurred  after  the  hrst  few  days 
in  June,  in  spite  of  the  fact  that  live  weevils  could  still  be  found  in 
July. 

Cutright  and  Houser  record  tests  of  various  insecticides  for  the 
control  of  Cydia  {Carpocapsa)  pnmonella,  L.,  and  curculio  [Cono- 
trachcliis  ru^nuphar,  Hbst.\  The  results  of  spraying  during  the  last 
three  year.s  against  these  pests  on  apple  indicate  that  summer  oils  alone, 
even  with  4  or  5  applications,  are  almost  ineffective,  but  when  used  in 
combination  with  lead  arsenate  give  better  control  than  ordinary  sprays. 
Houser  states  that  Paraktranychm  pilosus,  C.  &  F.,  became  suddenly 
numerous  after  5th  August,  and  this  high  rate  of  development,  main- 
tained until  18th  September,  resulted  in  a  heavy  infestation  (m  npple 
and  })lum,  and  some  damage  to  peach  in  one  district.  Aiiiumgh 
orchards  treated  with  dormant  applications  of  oil  were  protected,  trees 
sprayed  with  oil  in  the  spring  seemed  particularly  susceptible  to  injury, 
probably  owing  to  destruction  by  the  oil  residues  of  the  natural  enemies 
of  the  mites.  Infestation  was  much  less  pronounced  in  orchards  that 
received  two  or  more  applications  of  dilute  lime-sulphur  sj^ray  during 
the  summer  th  iii  on  trees  similarly  situated  but  receiving  the  summer 
programme  ol  du^ts. 

Other  pests  of  apple,  reaurded  by  Cutright,  include  Anuraphis  raseuSt 
Baker,  Aphis  pvmi,  DeG.,  Rhopalosiphum  prunifoliae,  Fitch,  and 
several  species  of  ieafhoppers,  particularly  Typhlocyha  xaaMppe, 
McAfee.  Against  the  latter  a  99-5  per  rent,  mortality  of  the  nymphs 
was  secured  with  nicotine  sulphate  api'lied  in  the  calvx  sprav  at  the 
rate  of  1  pt.  to  150  gals.  FUlinger  records  injury  to  cucumber, 
flowers  and  ornamental  plants  under  glass  by  Tdftnychus  t^arius, 
L.,  a  high  percentage  of  the  mites  being  killed  by  Volck  oil  emidsion. 
Insects  recorded  by  Gui  include  Pnyxia  scabiei,  Hopk.,  on  potato 
[R.A.E.,  .\,  xvii,  451],  Pcgomyia  hyoscyami,  Panz.,  on  beet,  Phorhia 
( Hylemyiu)  ^^r(i<<sirae,  Bch.,  which  was  more  than  usually  numerous 
on  crucifers,  and  iiyUmyia  anliqua^  Meig.,  which  was  exceptionally 
destructive  to  onions. 
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Brief  notes  are  given  by  Steam?  and  Neiswander  on  the  biology  and 
control  of  Cydia  {Laspeyrcsici)  molcsla.  Busck.  which  is  generally 
distributed  throughout  the  peach-growing  areas  of  Ohio,  the  infestation 
in  1928  showing  an  increase  of  about  one-third  over  that  in  ld27. 
From  80  to  90  per  cent,  of  the  crop  in  two  districts  was  rendered 
unsuitable  for  -l!i[>ping.  Infestationofapj:)les  was  increasingly  common, 
one  variety  showing  15-28  per  cent,  as  compared  with  2-10  per  ct-nt. 
from  C.  pomonella.  Life-instory  studies  indicated  that  the  larvae 
require  an  average  of  6  days  longer  for  development  in  quince, 

3  days  in  pear  and  2  dxys  in  apple  and  plum  than  in  peach.  The 
length  of  the  feeding  period  varied  inversely  with  the  temperature. 
Of  the  7  species  of  larval  and  pupal  parasites  hitherto  recorded  from 
16  counties  in  the  State,  Macrocentrus  ancylivora,  Kohw.,  and  Ghpta 
ru/iscutellaris,  Cress.,  are  the  most  important.  Continuous  weekly 
records  in  mie  ordiard  indicate  an  average  parasitism  of  17  per  cent, 
in  1928  as  compared  with  19  per  cent,  in  1927. 

Significant  results  were  secured  against  C.  moksta  in  laboratory 
tests  and  orchard  spraying  experiments  with  hydrated  lime  alone  and 
in  combination  with  other  materials  R.A.H.,  A,  xvii,  388,  7231. 
As  long  as  the  trees  were  heavily  coated  with  the  Ume,  infestation 
was  abnormally  light,  but  gradually  increased  when  the  treatments 
were  discontinued  and  the  coating  began  to  wear  away. 

Suggestions  for  reducing  infestation  by  C.  molcsfa  include  autumn 
application  of  paradichlorobenzene  as  made  against  the  peach  tree 
borer  [Aegeria  exitiosa.  Say]  ;  thorough  cuhivation  as  early  as  possible 
in  spring,  disking  the  soil  of  the  orchard  both  ways  to  a  depth  of 

4  inches ;  cardful  attention  to  packing  house  sanitation  and  disposal  of 
worthless  fruit ;  separation  of  early  and  late  varieties  of  {)eacbes  in 
making  new  plantings  ;  discontinuing  the  intt-rjilanting  of  j)caches  and 
apples ;  and  moderation  in  pruning  and  fertilisation  to  avoid 
excessive  stimulation  of  growth. 

HuBER  (L.  L.),|NEiswANnEK  (C.  R.)  Salter  (R.  M.)  &  others.  The 
European  Com  Borer  and  its  Environment. — Bull.  Ohio  Agric. 
Expt.  Sta.,  no.  429,  196  pp.,  20  figs.,  31  refs.  Wooster,  Ohio, 
December  1928. 

With  a  view  to  determining  how  maize  can  be  grown  profitably 
where  the  European  corn  borer  [Pyrausta  nubilalis,  Hb.]  is  present, 
a  study  has  been  made  in  Ohio  of  the  insect  and  its  behaviour,  with 
particular  reference  to  the  factors  that  influence  its  abundance.  The 
phases  dealt  with  include  a  quantitative  study  of  the  borer  and  its 
abundance  in  relation  to  lialntat  ;  a  description  of  tlie  ht  liaviour  of 
each  stage  of  the  insect ;  an  analysis  of  the  enviromnent  witli  special 
reference  to  the  treatment  of  stubble,  cut  fodder  and  standing  stalks 
and  the  use  of  insecticides ;  a  discussion  of  environmental  factors  and 
food-plants  ;  and  ecological  interpretations.  Parasites  and  predators 
have  as  yet  been  of  negligible  imjK)rtance  in  reducing  the  numbers  of 
the  borer.  Regular  and  thorcnigh  cleaning  ny  of  tlu;  lu  Uis  has  })ruved 
of  some  value  in  reducing  the  abundance  of  borers  in  tlie  next  crop. 
The  factors  influencing  the  degree  of  infestation  include  climate  and 
weather,  vegetation  types  and  soil  types,  soil  fertility,  cultural  practices 
such  as  date  of  planting,  variety,  kmd  of  rotation,  time  uf  jiloughlng 
and  application  of  fertilisers  ;  more  significant  still  is  the  fact  that  it 
can  be  correlated  with  the  quantity  and  quality  of  maize  at  the  period 
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of  flight  of  the  moths.  All  these  factors  limit  the  lines  of  special 
investigations  and  indicate  which  of  them  are  likely  to  be  of  the  greatest 
importance.  There  is  not  yet  sufficient  evidence  to  warrant  any 
prediction  as  to  the  exact  future  significance  of  P.  nMlaUs  in  Ohio  ; 
it  is  thought  that  maize  will  still  be  grown  as  the  major  crop  in  the 
State,  tboiiL'^h  late  planting  may  be  necessary  in  the  areas  most 
favourable  to  the  borer.  It  is  desirable  to  develop  new  varieties  or 
strains  that  will  be  more  resistant  or  will  escape  attack  to  a  greater 
degree  than  the  best  commercial  varieties  now  in  cultivation. 

WiLLF  ^  J  V  Die  Blattschneiderameisen  Siidbrasiliens  imd  Versuche 
zu  iiirer  Bekampfung.  [The  Leaf-cutting  Ants  of  South  Brazil 
and  Experiments  in  combating  them.] — Trapenp/lanzcr,  xxxii, 
no.  10,  pp.  404-426,  14  refs.   Berlin,  October  \92». 

The  author  considers  the  control  of  leaf-cuttincf  ants  of  the  genus 
Alia  to  be  the  most  important  economic  problem  m  Suutii  America. 
In  southern  BrazU,  A.  uxdms,  L.,  is  very  common  in  the  northern 
part  of  Rio  Grande  do  Sul,  where  these  observations  were  made; 
A,  nii^ra,  Sm.,  is  the  commonest  and  most  injurious  species  throughout 
Rio  (jrande  ;  and  A.  striata,  Rog.,  is  also  very  common,  but  not  so 
harmful.  The  nests  of  A.  sexdtus  may  be  as  deep  as  10  ft.  in  the 
ground  ;  those  of  A.  nigra,  5  ft.  ;  and  those  of  A.  alriaia,  2  ft. 

Channels  filled  with  water  or  metal  collars  placed  round  the  trunks 
are  used  to  protect  trees.  Opening  the  nest  and  pouring  in  boiling 
water  or  kerosene  emulsion  sometimes  proves  successful  against  A, 
striata.  Where  the  nest  is  so  deep  as  to  render  digging  difficult ,  sodium 
or  potassium  cyanide  may  be  strewn  at  the  entrance,  when  it  kills  the 
adult  ants  that  pass  through  it,  thus  weakening  the  colony,  but  not 
destroying  it.  Carbon  bisulphide  may  be  poured  in  or  the  fumes  of 
burning  sulphur  may  be  pumped  into  the  nest,  but  neither  is  effective 
at  any  distance.  Better  results  are  achieved  by  pumping  in  the  fumes' 
of  white  arsenic  (As^O.,),  the  effect  of  which  may  extend  to  12  ft.  or 
more,  dead  larvae,  pupae  and  adults  having  been  found  at  a  distance 
of  18  ft.  The  fungus  plantations  are  also  affected,  so  that  arsenic 
fumes  are  the  best  known  insecticide  against  leaf-cutting  ants,  though 
of  various  fumigants  tested  by  the  author,  a  proprietary  preparation, 
of  which  the  gases  are  a  mixture  of  hydrogen  sulphide  and  carbon 
monoxide,  seems  very  promising  and  has  good  penetrative  power. 

The  value  of  biological  methods,  such  as  the  infection  of  the  fungus 
plantations  in  the  nests  or  the  introduction  of  a  fungus,  I'aiicillium 
brevicaule,  which  gives  off  arsenic  hydride  (AsH^)  is  doubtful.  Tiie 
view  that  another  ant,  Prenokpis  fttlva,  Mayr,  eradicates  AUa  has 
been  shown  to  be  false. 
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Gray  (G.  p.)  eS:  Kirk  Patrick  (A.  F).  Resistant  Scale  InvestigatioiiS. 
—California  Citrograph,  xiv.  nos.  8-9,  pp.  308,  336,  364,  380-381, 
4  figs.   Los  Angeles,  Cal.,  1929. 

An  intensive  study  has  been  carried  on  during  the  past  three  years 

on  the  problem  of  resistance  of  certain  Coccids  attacking  Citrus  to 
fumigation  with  hydrocyanic  acid  gas  [ R.A .  E.,  A,  xvi,  1 18].  The  work 
is  not  yet  considered  complete,  but  it  has  been  proved  that  tliere  is 
definite  resistance  siiown  by  both  black  scale  [Saisseiia  oleae,  Bern.] 
and  red  scale  [ChrysomphaltiS  aurantii.   Mask.],  and  that  certain 
modifications  in  the  methods  of  fumigation  can  increase  thi-  percentage 
of  mortality  in  both  these  species.    Black  scales  from  some  districts 
were  more  resistant  than  from  others ;  those  that  showed  resistance 
were  not,  however,  immune,  but  could  be  killed  by  a  heavier  dose  of 
hydrocyanic  acid  gas  that  closely  approached  the  maximimi  the  trees 
could  stand.    Early  fumigation  is  undoubtedly  an  advantage,  though 
many  very  small  scales  survive.    A  series  of  single  and  doublr  fumiga- 
tions variously  timed  through  the  season  indicated  that  black  scales 
are  more  difficult  to  kill  during  the  second  moulting  period  (which 
seems  to  be  a  natural  period  of  dormancy)  and  that  such  as  survive 
are  particularly  hardy  and  sometimes  able  to  survive  subsequent 
treatments.    Black  and  red  scales  that  have  been  stupefied  by  a  weak 
dosage  of  the  gas  are  more  difficult  to  kill  than  normal  ones.  The 
authors'  theory  is  that  scales  so  stujiefied  do  not  takr  in  as  much  of  the 
gas  as  they  would  have  done  in  thtir  normal  condition  ;  this  pheno- 
menon is  called  "  protective  stupefaction. This  form  of  protection 
is  observed  when  certain  conditions  retard  distribution  of  gas  or  on 
account  of  gas  leaking  tlirough  the  canvas  of  the  tent  and  drifting  to 
adjacent  trees.    Concentration  of  the  gas  during  the  first  few  minutes 
of  exposure  is  therefore  of  the  utmost  importance.    Several  experiments 
in  fumigation  are  described  ,  these  all  indicate  that  a  quick  distribution, 
as  neariy  instantaneous  as  possible,  of  a  high  concentration  of  gas  to 
all  parts  of  the  enclosed  tree  is  the  ideal  method.   This  can  be  accom- 
plish t.(i  by  means  of  a  light-weight  blower  run  by  a  petrol  engine  or, 
more  simply,  use  can  be  made  of  the  pressure  developed  when  liquid 
hydrocyanic  acid  is  vaporised  in  one  of  the  regular  machines  used 
for  the  purpose.    This  pressure  amounts  to  several  pounds  to  a  square 
inch,  and  by  restricting  the  outlets  and  directing  the  gas  through 
properly  placed  nozzles,  excellent  diffusion  is  obtained  in  less  than 
30  seconds.    The  improvement  resulting  from  this  method  will  be 
much  more  marked  in  winter  and  spring  than  in  summer.  During 
summer  nights  the  soil  is  usually  warmer  than  tlie  air  and  the  con\'{  cti(ni 
currents  assist  ^leatly  in  diffusion,  but  by  increasing  (even  doubling) 
the  dosage  and  decreasing  the  exposure  correspondingly  to  avoid  tree 
injury  still  better  results  are  obtained.    In  the  wet  winter  and  spring 
months  the  soil  is  usually  colder  than  the  air  both  by  day  and  night, 
so  that  there  is  no  help  from  convection  currents  :  under  these  conditions 
distribution  of  the  gas  is  poor  and  the  concentration  is  sometimes 
only  strong  enough  to  kill  the  scales  on  the  lower  parts  of  the  trees. 
The  use  of  the  vaporiser  and  multiple  nozzle  is  then  particularly 
necessary.   Scales  are  sometimes  stupefied  by  gas  leaking  from  the 
tents  and  drifting  to  adjacent  trees  ;  if,  however,  the  operator  is  careful- 
to  work  the  tents  against  the  air  movement,  the  leaking  gas  will  only 
be  carried  to  the  trtcs  already-  fumigated. 
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St.  Gkokge  (R  a.).  Protection  of  Log  Cabms,  Rustic  Work,  and 
Unseasoned  Wood  from  Injurious  Insects. — Fmrs.'  Bull.  U.S. 
Dept.  Agric,  no.  1582.  19  pp.,  23  figs.,  8  rcfs.  Washington.  D.C., 
July  1929. 

A  somewhat  popular  account  is  given  of  the  i»ionomics  and  control 
of  beetles  infesting  log  cabins  and  rustic  woodwork  in  the  eastern  and 
southern  parts  of  the  United  States.  To  prevent  damage  by  beetles 
that  prefer  freshly  cut  wood,  logs  and  poles  for  use  in  rustic  structures 
should  be  cut  in  Octol)er  or  November  and  piled  at  once  either  off  the 
ground  or  under  co\  cr  in  such  a  way  as  to  dry  the  inner  bark  rapidly 
and  thoroughly  before  the  beetles  begin  to  fly  in  the  spring.    In  the 
case  of  wood  used  in  the  construction  of  rustic  furniture,  nmets,  etc.. 
catting  should  be  restricted  to  the  late  autumn  and  winter  months  and 
the  wood  either  utilised  before  the  flight  of  the  beetles  or  stored  where 
it  will  be  protected  from  attack.    Screen  cloth  witli  18  meshes  to  the 
inch  may  be  employed.    If  cutting  must  be  done  during  the  spring 
and  summer  months,  the  poles  should  be  removed  from  the  forest  as 
soon  as  they  are  cut  and  utilised  at  once,  as  a  few  days'  exposure  in  the 
forest  at  this  time  is  sufficient  for  infestation,  which  may  develop 
after  the  manufacture  of  the  finished  product.    Waste  material  on 
which  the  bark  remains  should  not  be  left  lying  in  factory  N-ard^. 
since  it  may  serve  as  a  breeding-place  for  the  beetles.    Certain  specus 
are  not  always  readily  controlled  by  these  measures,  and  to  obtain  the 
maximum  protection  the  wood  should  be  treated  in  spring  with  pyridine 
or  a  high  grade  coal-tar  i k  osote,  diluted  with  three  parts  of  kerosene, 
a  process  that  may  also  be  applied  to  poles  freshly  cut  in  spring  that 
cannot  immediately  be  niox  ed  from  the  forest.    W  here  a  slight  staining 
is  objectionable,  the  bark  may  be  removed  in  sections,  the  liquids 
applied  to  the  sapwood,  and  the  bark  subsequently  replaced,  using 
huge  headed  nails,  one  to  each  square  foot  being  usually  sufficient. 
Where  bark  is  not  especially  required,  the  poles  may  be  peeled  and 
treated  as  described  above,  the  advantage  of  this  method  being  that  the 
jxjles  may  be  cut  at  any  tune  of  the  year  without  danger  of  their  being 
attacked,  and  the  creosote  helps  to  preserve  the  wood.  Untreated 
peeled  poles  may  be  used  provided  that  they  are  partly  seasoned.  For 
treating  wood  after  infestation,  crude  orthodichlorobenzene  at  full 
strength  or  one  part  of  paradichlorobenzene  dissolved  in  three  parts 
by  weight  of  kerosene  is  recommended.    Both  chemicals  may,  however, 
destroy  the  finish  on  furniture  and  necessitate  re-varnishing. 


GiLLiATT  (F.  C).  A  Key  to  certain  Tortricid  Larvae  occurring  in  Nova 
Scotia  with  Notes  on  their  Habits  and  Liie-histories. — Sci*  Agric,  ^ 
X,  no.  2,  pp.  120-127,  3  pis.   Ottawa,  October  1929. 

In  many  fruit-growing  districts  in  the  Annapolis  Valley  the  larvae 
of  certain  Tortricid  moths  are  important  orchard  pests  [R.A.E., 
A,  xvn.  9V.  As  many  of  these  species  closely  resemble  each  other, 
a  simple  key  is  given  to  the  mature  larvae  that  will  permit  of  their 
ready  identification.  The  early  larval  stages  are  so  similar  that  it 
was  found  impossible  to  classify  them  readily  bv  distinguishable 
characters.  The  life-histories  are  briefly  dealt  with. 
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FJantesyffdomme  i  Danmark  1928.  Plant  Diseases  and  Pests  in  Den- 
mark 1928. —  Tidsskr.  Plantcavl,  xxxv,  pp.  421-475.  Copen- 
hagen. 1929.    (With  a  Summary  in  English.) 

Pests  occurring  in  Denmark  duringf  1928  include  :  Tipula  paludosa, 
Mg.,  whicli  was  numerous  on  grain  seedlings  and  swedes,  but  was 
contioUed  by  poison  bait ;  OseineUa  {Oscinis)  frit,  L.,  which  caused 
damage  to  wheat ;  Ceuihonhynchus  quadridens,  Panz.,  which  occurred 
frequently  on  cabbage,  cauliflower  and  turnip ;  and  Contarinia 
nasturtii,  Kietf..  which  was  probably  responsible  for  malformations  of 
flowers  in  swedes.  Of  a  number  of  winter  washes  tested,  tar  distillates 
and  oil  sprays  proved  efficient  against  the  e^gs  of  Cheimalobia  Jjrum(Ua, 
L.]  and  Psylla  imdi,  Schmidb.,  and  certaui  oil  emulsions  were  satis^ 
factory  against  Parateiranychus  pilosus,  C.  &  F. 

RiccHELLO  (A.).  Descrizioue  e  notizie  della  Mayeliola  avenae  March. 
(Diptem.  Oeeidoiiiyidae)  in  Italia.— Bo«.  Lai.  Zool.  PorUci,  xxiii, 
pp.  28-07,  25  figs.   Portici  25th  September  1929. 

In  1929,  Mayeiiola  avenae,  March.,  caused  considerable  damage  to 
oats  in  the  province  of  Foggia,  Italy.  All  stages  are  described,  the 
characters  differentiating  this  Cecidom\'iid  from  the  closely  similar 
M.  destructor,  Say,  receiving  special  attention.  There  arc  two 
generation'^  a  year,  the  adults  appearing  in  autumn  and  spring.  The 
actual  pupal  stage  lasts  about  a  month,  but  is  preceded  by  a  period  in 
which  the  larva  remains  dormant  in  the  puparium  ;  this  period  lasts 
about  6  months  in  summer  and  somewhat  less  in  winter.  Lack  of 
moisture  ddays  the  emeigence  of  the  adult,  and  if  the  soil  is  excessively 
dn,',  either  generation  may  fail  to  appear.  Oviposition  occurs  within 
a  ft  \v  hours  of  emergence,  the  eggs  being  usually  laid  on  the  leaves  of 
the  food-plant.  Unfertilised  eggs  do  not  hatch.  In  the  laboratory, 
at  a  temperature  of  8-9*  C.  [464-48-2**  F.],  the  eggs  hatched  in  about 
15  days,  20-21  days  being  the  longest  period.  The  larva  moves  down 
the  leaf  to  the  joint  of  the  stem,  which  it  enters  to  suck  the  juices  of  the 
stalk.  Newly  hatched  larvae  can  live  under  water  for  as  long  as 
1()~12  days,  so  that  a  flood  does  not  check  infestation.  As  in  autumn 
the  eggs  are  deposited  on  quite  small  plants,  it  is  always  the  joint 
at  the  base  of  the  plant  at  soil  level  that  is  infested  by  the  resulting 
larvae,  whereas  those  of  the  spring  generation  usually  attack  the  third 
or  fourth  joints. 

The  injury  done  bv  M.  avenae  resembles  that  bv  M.  destructor  and 
the  measures  to  be  adopted  are  identical,  mciuding  crop  rotation,  the 
destruction  of  self-sown  plants,  the  destruction  of  straw  after  threshing, 
and  burning  the  stubble. 

Balls  (W.  L.),  TtMpLExoN  (J.),  Brown  (C.  H.)  »S:  Kilam  (M.).  The 
mtoml  GRMriiig  of  Oma  Floiien  in  Egypt.^Btii/.  Mimst. 
Agric.  Egypt,  no.  89,  27  pp.   Cairo.  1929. 

As  a  result  of  field  investigations  m  ligypt,  it  has  been  observed 
that  certain  species  of  Hymenoptera  are  much  more  important  agents 
in  the  natural  crossing  of  cotton  flowers  and  consequent  varietal 

deterioration  than  the  honey-bee.  Among  these  the  most  common  are 
Nomia  rufivtniris,  Sj)in..  and,  secondly,  Anthophora  albii^cna,  Lep., 
and  Halicius  scabiosae,  Rossi.   These  three,  together  with  other 
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specit'S  of  Nonxia  and  Halictus,  were  active  during  the  same  early 
period  as  the  honey-bees,  and  then  decreased  in  numbers,  until  hardly 
any  were  seen  in  late  August  and  Septembn*.  Xylocapa  aesiuans,  L.» 
and  Campsomeris  (Dielts)  coUaris,  F.,  were  active  after  June,  and  some 
indi\idiials  were  ohserved  in  the  field  as  late  as  10th  September. 

Studies  described  <hr>\\'  that  a  ])ro])agation  j^lot  should  be  sonipthing 
over  200  metres  across,  so  as  to  give  a  hundred-metre  belt  all  round  a 
small  central  portion.  Only  seed  from  this  portion  can  be  regarded 
as  likely  to  contain  less  than  one  vicinistic  rogue  per  thousand. 

MOller  (K.  M).  Der  Getreidelaufkafer  und  seine  Bekampfong. 
[Zabrus  ienebrioides,  Goeze,  and  its  Control.] — Landw.  Wschr. 
Sachsen,  Ixxxv,  no.  50,  pp.  965-966,  I  pi.  Die  Runkelfliege 
( Pegomyia  hyoscyami  PUKZ.)  nnd  ihre  Bekinvlling.  [The  Beet- fly, 
P.  hyoscyami,  and  its  Control.] — Op.  cit.,  Ixxxvi,  no.  17,  pp.  319- 
320,  1  pl.   Die  Lebensweifle  der  Oamma-Eule.   [The  Biology  of 

Phvfonu'fra  {Plusin)  uamma.  L.]— T.c,  no.  31,  pp.  573-575.  Die 
Biibenblattwaiize,  ilire  Lebeiisweise  nnd  Bekampfung.  [The  Beet- 
leaf  Bug,  riesnia  quadral^i,  Fieb.,  its  Biology  and  Control.] — Op. 
cit,  Ixxxvii,  no.  7,  reprint  2  pp.  BedroUiofaM  Avftntan  vm 
Rflbenaaskafem  in  der  I^vinz  Saehsen.  [A  threatening  Occurrence 
of  Beet  Sil])hid  Beetles  in  the  Pr*  \  im  r  (  f  SixoTr/  Pni-sia.]  —  T.c, 
nn  23,  p  43S.  2  tii,'s.  Rtibenblattfrass  durch  den  nebhgen  Schild- 
kater  {Cassidu  ncbidosa  L.).  [Injury  to  Beet  Leaves  bv  C. 
nebulosa.]—T.c.,  no.  32.  p.  618,  1  fig.    Halle  a.  Saale,  1927-'29. 

These  are  popular  articles  on  beet  pests  occuring  in  Germany. 

MoLZ  (£.)  &  MiiLLER  (K.  M.).  Der  Lozemeblattnager  Phytonomus 
variabilis  BM^  neiMr  geSSoMekn  SdiiidUng  in  der  Fvovins 
Sachsen.   [The  Lucerne  Leaf  Weevil,  Hypera  variabilis,  a  new 

and  danp^erous  Pest  in  the  Province  of  Saxony,  Prussia.] — Landrr. 
Wschr.  Sachsen,  Ixxxvii,  no.  29,  pp.  557-558,  5  figs.  Halle  a. 
Saale,  1929. 

Notes  are  given  on  the  bionomics  and  control  of  Hypera  {Phvtonomvs) 
variabilis,  llbst.,  which  is  an  important  pest  of  hicerne  and  ha.s  t)fcn 
recorded  for  the  first  time  in  various  parts  of  the  province  of  Saxony, 
Prussia. 

G6TZI-  (G.).  Hater  und  Fritfliege.  :nats  and  the  Frit  Fly.^  ■  Pflanzcn- 
bau,  V,  p.  346,  1929.  f.\bstract  in  Forischr,  Landw.,  iv,  no.  21, 
p.  701.    Vienna,  1st  November  1929.) 

From  three  vears'  work  with  74  varieties  in  Germany,  it  is  concluded 
that  physiological  variations  in  oats  detcrnune  the  degree  of  infe^^tation 
by  the  frit  tiy  lOsctnellafrit,  L.J,  some  varieties  exhibiting  a  considerable 
degree  of  resistance. 

Malenotti  (£.).   Sui  danni  del  Cefo  ai  framenti  Aidito  e  Hentamu 

[The  Injury  done  by  Ccphus  pygtnanis  to  the  Ardito  and  Mentana 
Varieties  of  Wheat. ^ — (iiorn.  aL^ric.  homenui.  19i^,  no.  33, 
reprint  13  pp.,  3  tigs.    Piacen^a,  18th  August  192^). 

This  paper  describes  the  injurj'  done  to  these  varieties  of  wheat  in 
Italy  by  Ccphus  pygnuicus,  L.,  which  resulted  in  a  loss  in  weight  of  the 
crop  of  33  1  per  cent,  for  Ardito  and  27-9  for  Mentana. 
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Malenotti  (£.).  Schiarimenti  suli'xmpiego  dell'esca  al  fosturo  di 
linoo  OOntro  b  Gcillotalpe  {CurHlla  gryllotalpa  L.).  [Directions  for 
using  the  Zinc  Phosphide  Bait  against  the  Mole-criclwt«  GryttokUpa 
gryllotalpa.] — II  CoUivatore,  no.  29,  1929,  reprint  8  pp.,  1  fig. 
Casale  Monferrato,  October  1929. 

Excellent  results  were  obtained  by  the  author  against  Gryllotalpa 

{CurtiUa)  ^ryllolalpa,  L.,  by  means  of  a  poison  bait  prepared  by  moisten- 
ing 20  lb.  broken  rice  with  \  gal.  water  (the  rice  must  not  be  steei>ed  in 
the  water)  and  then  dusting  it  with  1  lb.  zinc  pho.sphide.  The  bait 
should  be  thoroughly  mixed  until  it  is  of  a  uniform  iron-grey  colour. 
It  is  strewn  on  the  ground,  while  still  moist,  at  sunset.  Heavy  rain 
washes  the  phosphide,  which  is  insoluble  in  water,  from  the  rice  grains. 
The  bait  is  poisonous  to  poultry  and  domestic  animals. 


Teodoro  (G.).  Osservaiioni  sol  Lecanii  parassiti  del  Gelso.  [Observa- 
tions on  tlie  T.ecaniine  Coccids  infesting  Mulberry.]— /«ii*s/. 
bacol.,  iii,  no.  10,  pp.  5-7, 3  %s.,  4  refs.   Milan,  October  1929. 

The  larvae  of  the  Lecaniine  Coccids  infesting  mulberry  in  Italy 

undergo  a  diapau?;e  in  autumn  and  winter,  when  their  growth  is  almost 
arrested.  The  newly  hatched  larvae  do  not  remain  for  long  under  the 
mother  scale,  and  even  the  latest  individuals  have  attached  themselves 
to  the  leaves  before  autumn.  There  is  no  overlapping  of  the  generations 
as  in  Coccus  {Lecanium)  hesperidum,  L.,  or  still  more  in  such  Diaspines 
as  Aspidiotus  hederae,  Vallot.  Sprays  are  only  effective  when  the  larvae 
are  active  and  migrating,  either  after  hatching  about  May  or  in 
September  when  they  leave  the  foliage  lor  the  branches. 


BoSELLi  fF ).  Elenco  delle  specie  d'insetti  dannosi  e  loro  parassiti 
ricordati  in  Italia  dal  1911  al  1925.  [Catalogue  of  injurious  Insects 
and  their  Parasites  recorded  in  Italy  from  19U  to  1925.] — Roy. 
8vo,  viii-j-265  pp.    Portici,  R.  1st.  sup.  agrar.,  1928. 

This  catalogue  is  in  continuation  of  a  previous  one  [R.A.E.,  A,  xvi, 
376],  and  consists  of  a  bibliography,  a  list  of  insect  and  other  pests,  the 
former  arranged  in  alphabetical  order  imder  genera,  and  a  list  of  the 
insect  predators  and  parasites  of  pests.  The  food-plants  or  hosts  of 
each  insect  are  recorded  and  there  is  an  index  to  the  plants. 


Malenotti  (E.).   Esperlenze  contro  le  tignole  dell'uva  in  Maremma. 

[Experiments  against  the  Vine  Moths  in  the  Maremma  District  of 
Tuscany.] — Pagine  agric,  September  1929,  reprint  4  pp.,  1  fig., 
1  ref.    Leghorn.  1929. 

Clysia  ambiguella.  Hb.,  and  Polvchrosis  f'ntrana,  Scliiff.,  were  more 
than  usually  abundant  on  vines  in  1925^,  at  least  as  regards  the  hrst 
generation,  in  the  Tuscan  Maremma.  In  experiments  a  proprietary 
calcium  arsenate  dust  insecticide,  containing  13  per  cent,  of  tricakic 
arsenate,  applied  three  times  on  a  vineyard  of  about  5  acres  (on 
31st  May, 8th  June,  and  at  the  end  of  June), killed  about  70  per  cent,  of 
the  larvae. 
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Malenotti  {£.).  H  "Meritolo  "  contro  la  tignola  del  melo  (Hvpo- 
nomeuia  malindlus,  ZelL).  ["  Meritolo  "  against  the  Apple  Aloth. 
H,  nudinettus,] — lUUia  agric,  1929,  no.  9,  reprint  9  pp.,  11  figs., 
I  ref.   Piacenza,  September  1929. 

Successful  results  were  obtained  with  a  proprietary  calcium  arsenate 
dust  [sec  preceding  paper]  against  HyponometOa  malinellus,  Zell.» 
infesting  apple  in  the  province  of  Verona.  Those  larvae  that  survived 
ceased  to  feed  and  did  not  succeed  in  spinning  cocoons,  thus 
confirming^  obser\'ations  on  the  effect  of  calcium  arsenate  dusts  on 
other  Lepidotera  IR.A.E.,  A,  xvii,  494]. 

Paou  (G.)-  Alcune  applicazioni  delle  soluzioni  di  ciannro  di  sodio  nella 
kltta  contro  gl'iiisottL  [Some  Applications  of  Solutions  of  Sodium 
Cyanide  against  Insects.] — BoU.  R.  Staz,  Pai,  veg,  Romat  ix  (N.S.)^ 
reprint  11  pp.,  4  figs.   Florence,  1929. 

Four  gallons  of  a  3  per  cent,  solution  of  sodium  cyanide,  poured  into 
nests  of  Macrotermes  {BellicosUermes)  hdUcosuSt  Smeath.,  in  Italian 

Somaliland,  destroyed  all  the  termites  except  those  at  the  deep>est 
part  where  the  soil  had  not  been  wetted.  Against  the  ant,  Tapinoma 
erraticum,  Latr.,  in  Italy,  solutions  as  weak  as  3  per  mille  are  effective, 
but  a  large  amount  of  liquid  must  be  used  over  a  large  area  of  ground. 

In  Italy,  the  Argentine  ant  [Iridomyrmex  humUis,  Mayr]  is  trapped 
in  boxes  with  sides  measuring  about  1  ft.  square  and  wire  netting 
bottoms,  filled  with  manure  and  straw,  in  which  the  ants  make  their 
nests.  It  is  usual  to  kill  them  by  means  of  carbon  bisulphide,  but 
a  3  per  mille  solution  of  sodium  cyanide  is  easier  to  apply,  5  pints  being 
poured  into  each  box.  This  method  was  also  used  on  manure  and  refuse 
heaps. 

In  experiments  in  fumigating  in  a  room  against  Pseudococcus  mamil- 
lariae,  Bch.,  on  Cereus,  the  sodium  cyanide  was  simply  placed  on  the 
floor.  As  a  result  of  these  tests,  tht^  author  recommends  the  use  of 
^  oz.  to  1,000  cu.  ft.,  the  fumigation  being  repeated  after  10-15  days, 
though  the  plants  seem  to  be  able  to  resist  a  dosage  of  1  os. 

Kehner  (N.  a.).  Aug  der  Biologie  te  Vermiten  Jaw.  [The  Biology 
of  the  T  r  ntr  of  Java.] — Cong,  intern.  Zool.,  x  (1927),  pt.  2, 
pp.  1097-1117,  5  iigs.   Budapest,  1929. 

Notes  are  given  on  the  types  of  nests  made  by  various  termites  in 
Java, 

Langhofff.r  (A.).  Das  massenhaftc  Einsrehen  der  Eichen  in  Jugo* 
slavien  von  entomologrischer  Seite  betrachtet.  [The  largo  Numbers 
of  Uaks  destroyed  in  Jugoslavia  considered  from  the  entomological 
Standpoint.]— Cong,  intern,  Zodl,  x  (1927),  pt.  2,  pp.  1196-1203, 
9refs.   Budapest.  1929. 

The  author  considers  the  ennnnous  destruction  of  oaks  that  is  of 
periodical  occurrence  in  Jugoslavia  to  be  principally  due  to  insects, 
whidi  strip  the  trees  of  their  first  foliage,  when  mUdew  foUows  and 
destroys  the  second.  The  trees  can  recover  from  one  defoliation,  but 
two  in  the  same  year  prove  fatal.  The  suddenness  and  periodicity  of 
the  destruction  is  characteristic.  In  one  di'^trict  only  80  oaks  were 
destroyed  in  1910-U,  as  compared  with  56,490  in  191 1-12.    In  aiiotlier 
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district  the  numbers  were  22  in  1915-16  and  139,(S95  in  I91(>-17, 
Poriheiria  {Lymantria)  dispar,  L.,  is  responsible  for  most  of  the  damage, 
other  Insects  concerned  being  Agrilus  bigtUtatus,  F.,  Platypus  cylindrus, 
F.,  Xyleborus  monograpkus,  F.,  Cerambyx  keros.  Scop.,  and  Gastero- 
cercus  depressirostris,  F.  The  larvae  of  P.  dispar  appear  in  Jugoslavia 
in  March  or  April  and  pupate  at  the  bcprinning  of  June,  the  adults 
emerging  14  days  later.   The  larvae  are  parasitised  by  Tachinids. 

Kadocsa  fG.).   Der  Disteitaiter  als  landwirtschaftlicher  Schadling  ia 

Ungam.  [Pvrameis  curdui  as  a  Pt  si  of  Agriculture  in  Hungary.] — 
Cong,  intern.  ZooL,  x  (1927),  pt.  2.  pp.  1231-1233.  Budapest. 
1929. 

Pyramcis  caniui,  L.,  feeds  chietlv  on  weeds,  bnt  since  1923  it  has  been 
recorded  as  causing  considerable  damage  to  lupins  in  Hungary,  the 
larvae  feeding  on  the  leaves,  which  they  spin  together.  Arsenicals 
may  be  applied  when  the  larvae  first  appear  in  May,  though  whether 
general  spraying  of  lupin  fields  is  advisable  depends  on  whether  the 
crop  is  to  be  used  as  manure  or  fodder,  or  for  seed. 

WoKHMi  r  KA  ?ii  ^TA'-zKow A  ( J  1 ,  SpostTzezenia  nad  szkodnikami ro^Iin 
uprawnych,  wyst^pujacemi  w  powiatach  Pulawskim  i  Lubelskim 
W  r.  1928.  LObservations  on  the  Pests  of  cultivated  Plants  in  the 
Surroundings  of  Pulawy  and  Lublin  in  1928.j — Mem.  Inst.  nal. 
pohH,  Earn,  rur.  Pidawy,  ix,  pt.  2,  pp.  555-573,  2  figs.,  4  refs. 
Pulawy,  1928.   (With  a  Summary  in  English.) 

A  list  is  given  of  73  insect  pests  observed  in  the  Lublin  region  {eastern 
Poland)  in  1928,  of  which  the  more  important  include :  Longitarsus 
parvulus,  Payk.,  and  Aphihona  euphorbtae,  Schr..  on  flax  ;  Cassida 
nebulosa,  L.,  and  C.  nobilis,  L.,  on  beet;  Baris  chlorizans,  Germ., 
and  B.  laticoUis,  Mrsh..  which  scvrrelv  infested  cabbage  and  cauliflower  ; 
PluteUa  maculi pcnnis,  Curt,  {cruciferarum.  Zell.)  on  various  crncifers  ; 
Phytometra  gumma,  L.,  and  Agrolis  iJ>silon,  Hufn.  {ypsilon,  Kott.), 
on  beet,  potatoes,  etc. ;  and  Criocens  duodecimpunctata,  L.,  and  C. 
asparagi,  L.,  on  aspara|[us.  Cephus  pygmaem,  L.,  and  Chlorops 
taeniopus,  Mg.,  were  very  abundant  on  winter  and  summer  wheat 
r?spectivrly,  and  40  per  cent,  of  the  millet  {Panicum  mUiaceum)  was 
destroyed  bv  Pyrausta  ntthildlis,  lib. 

Willows  were  attacked  by  Piugiodera  versicolor,  Laich.,  Phyllodecia 
sp.,  Scdiopteryx  libatrix,  L.,  HalUca  iamarids,  Schr.,  Melasomd 
saliceti,  Wse.,  Lepyrus  palusiris,  Scop.,  Cryptorrhynchus  lapathi,  L., 
Rhynchaenus  {Orchestes)  poptdi^  P.,  /?.  (0.)  foliorum,  Miill.,  Plastenis 
retusa,  L.,  Farias  chlorana,  T,..  and  PhvUornisfi'^  sah'c^fra,  Zell.  Rasp- 
bt-rries  were  injured  bv  Pvtanis  tomcntosns.  F..  and  red  currants  by 
Aegeria  {  Trochilium)  tiptdijormis.Cl.  Magdalis  rujicorms,  L.,  attacked 
cherries  in  spring,  and  Enamumia  woeberiana,  Schiff.,  infested  them  in 
snmmer,  mining  under  the  bark. 

Pests  of  pines  included  Hylohius  abietis,  L.,  Pissodes  notatus,  F., 
Sfrophosotnus  rttfipes.  Steph.,  Torfrix  (Cacoecia)  piceana,  L.,  Exotefria 
{  Hcrini^ia)  dodccclla.  L.,  and  Lriophxts  pini.  Nal.,  which  was  responsible 
for  malformations  on  the  branches  of  old  trees.  Oaks  were  attacked 
by  Rhynchaenus  (OrcAestes)  qucrcus,  L.,  which  was  the  most  in- 
jurious pest,  Dipktera  alpium,  Os.,  Phalera  bucephala,  L.,  and  HylophUa 
prasinanat  L, 
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[MasaItis  (A.  I.).J  MacaMTMC  (A.  H.).  I>ata  on  the  Fauna  and 
Biology  of  EbUnidi  In  fibOEia.  [In  Russian,]— Izv.  sibirsk. 
fcraeu.  Stanlz,  ZasHch,  Rasi.,  no.  3  (6).  pp.  1-41,  19  refs.  Tomsk, 
January  1929. 

Elaterids  are  widely  distributed  in  Siberia,  and  come  next  to  locusts 

in  importance  as  pests,  causing  especially  heavy  damage  in  the  western 
part  of  the  country,  A  further  account  is  given  of  studies  on  tlieir 
bionomics  in  the  Novo-Sibirsk  and  Kamen  districts  in  1924-27,  with  a 
list  of  31  species  occurring  there  and  notes  on  their  food-plants  and 
distribution  [cf.  RA.E.,  A,  xviii,  6].  As  the  larvae  of  Cardiophea^ 
did  not  infest  wheat  under  laboratory  conditions,  the  author  is  doubtful 
whether  C.  atrameniarius^  £r.  (?)  is  of  economic  importance. 

The  effect  of  the  temperature  and  meteorological  conditions  on  the 
date  and  duration  of  the  period  of  flight  of  Selatosomus  latus,  F.,  5. 
spretus,  Mannh..  Ai:,riotes  sputator,  L.,  A.  obscurus,  L.,  and  A.  lineatus, 
ll.,  is  discussed  at  length.  A.  spuialor  is  usually  on  the  wing  in  the 
evening,  whereas  5.  laius  and  5.  spreius  are  active  m  the  daytime.  Out- 
breaks in  Siberia  are  much  favoured  by  the  abundance  of  fallow  land» 
where  the  beetles  concentrate  during  the  flight  period.  S.  latus  preferring 
growths  oi  Artemisia  ^lauca,  and  5.  spretus  and ^4.  spuialor  fields  covered 
with  Agropyrum  {Triticum)  repem.  The  adults  usually  emertje  from 
the  pupae  about  August,  but  remain  in  the  soil  tiU  the  foiiuwmg  May, 
when  the  active  life  begins.  This  lasts  one  month  in  the  case  of  5. 
laius  and  5.  spretus ^  and  two  in  that  of  A,  sputator. 

The  temperature  and  humidity  of  the  soil  are  the  chief  factors  that 

regulate  the  vertical  distribution  of  the  larvae  [cf.  loc.  cit.]  ;  the 
dryness  of  the  upper  layers  in  the  second  half  of  the  summer  compels 
them  to  penetrate  deeper,  but  the  author  considers  that  they  continue 
to  feed  on  the  roots  of  the  plants  until  the  following  spring.  In  western 
Siberia  they  infest  in  order  of  preference  the  stems  of  summer  wheat, 
oats  and  winter  rye,  the  bulk  of  the  injury  being  caused  in  June  before 
the  tillering  of  young  plants,  and  also  feed  on  the  sown  grain,  of  which 
they  destroy  4-5  per  cent.  The  damage  caused  to  watermelons, 
potatoes  and  beet  is  coubiderably  less.  In  the  laboratory  not  more 
than  10  per  cent,  of  the  larvae  were  lulled  by  feeding  on  linseed  cake 
poisoned  with  strj^nine,  Paris  green  or  sodium  arsenite,  at  the  rate 
of  1 ,  4  and  3  parts  by  weight  to  80  of  the  linseed  cake.  The  larvae  were 
not  affected  b\- eatinc^  prrains  (jf  wheat  (histed  with  Paris  f^een  or  white 
aisenic  or  soaked  in  a  saturated  sohition  of  sodium  arsenite,  mercury 
bichloride  or  strychnine.  Larvae  lived  as  long  as  a  month  without 
any  food  at  a  temperature  of  18-28°  C.  [64*4-82*4"  F.],  and  nearly 
two  months  at  12-20'  C.  [53*6-68^  R].  They  also  survived  submer- 
gence in  water  for  periods  varying  from  1  to  5  days.  In  \  iew  of  this 
resistance  of  the  larvae  to  poisons,  etc..  measures  should  be  chiefly 
(hrected  to  the  improvement  of  tlie  condition  oi  the  plants  by  methods 
that  accelerate  their  development  and  growth. 

Two  species  of  Carabids,  Ptcrostichus  sp.  and  Ophonus  {Pardileus) 
calceiUus,  Duft.,  have  been  observed  attacking  the  Elaterid  larvae, 
and  were  very  abundant  at  the  end  of  July  and  beginning  of  August. 
The  value  of  birds  in  destroying  the  wireworms  during  the  harrowing 
of  the  fiekls  is  brielly  discussed.  In  the  lal)oratory  one  Selatosomus 
larva  was  infested  with  an  endoparaMtc,  belonging  in  all  probability 
to  the  Gordiacea,  while  another  of  these  worms  occurred  m  the  soil. 
The  larvae  of  Selaiosomus  were  frequently  parasitised  by  a  mite  of  the 
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eeniis  Tyroglyphus,  which  in  1926  Infested  7-^  per  cent,  in  the 
field.   A  fungous  disease  and  a  bacterial  infection  killed  a  considerable 

number  of  the  Sclafosomus  larvae  in  the  insectary,  but  were  less 
effective  in  the  field.  The  bacterial  disease  appeared  to  be  associated 
with  the  parasitism  of  the  lar\'ae  by  Tyroglyphus,  as  it  was  much  more 
widespread  when  the  mites  were  abundant,  and  larvae  of  Agriotes, 
which  were  not  infested  by  the  latter,  remained  immune.  It  is  possible 
that  the  punctures  caused  by  the  mite  in  the  skin  of  the  larva  enable 
the  infection  to  penetrate  into  it. 

The  larvae  of  both  Selatosomm  and  Agriotes  usually  begin  to  pupate 
about  the  middleof  July  at  a  depth  of  3  6  ins  ,  and  the  pupal  stage  lasts 
3  or  4  weeks.  The  value  of  ploughing  to  kill  the  pupae  depends  on  the 
depth  at  which  they  occur  ;  from  50  to  100  per  cent,  may  be  destroyed 
by  this  means. 


[Aksenova  (E.  N.).]  AnceHOBa  (E.  H.},  The  Biology  of  the  Rape 
BkMwmi  Beetle  {Mdigethes  ameus  F.)  and  iti  eoonomie  Importance 
under  the  Conditions  of  the  Tomsk  Region.    [In  Russian.]— 

Izv.  sihirsk.  kracv.  Stantz.  Zashch.  Rast.^  no.  3  (6),  pp.  42-57.  3  refs. 
Tomsk,  January  1929. 

An  account  is  given  of  laboratory  and  field  observations  on  Meligethes 
aencus.  F.,  carried  out  near  the  town  of  Tomsk  in  1925  and  1926,  and 
of  preliminar}^  experiments  on  its  control  in  1927.  In  this  district  the 
beetle  has  one  generation  a  year,  the  life-cycle  from  egg  to  adult  lasting 
about  33  days.  The  mass  emergence  of  the  uvcrwiutered  adults  from 
the  soil  occurs  at  the  end  of  May  or  beginning  of  June  ;  the  chief  injury 
is  done  by  them,  as  they  feed  on  the  interior  of  unopened  blossom 
buds  of  crucifers,  destroying  the  pistils  in  most  of  them,  which  results 
in  a  50  per  cent,  less  of  the  crop  of  seed.  Cabbage,  swedes,  radish, 
rape,  Barharca  vulgaris  and  wild  mustard  {Sinapis  an'cmis)  are  tlie 
food-plants  on  which  oviposition  occurs.  When  the  plants  hower,  the 
beetles  are  less  injurious,  as  then  they  feed  chiefly  on  the  pollen, 
although  some  of  the  stamens  and  pistils  are  also  destroyed.  Pairing 
begins  within  7-10  days  after  emergence  from  hibernation,  ovi- 
position  rfiif  fly  occurring  at  the  end  of  June  and  beginning  of  July. 
The  egg>  j  rr  laid  in  buds  that  have  not  been  injured,  singly  or  in  batches 
of  5-8,  and  are  fixed  to  the  stamens  with  a  sticky  secretion.  A  female 
lays  about  40  eggs  on  the  average. 

Under  laboratory  conditions  62  per  cent,  of  the  eggs  hatched  on  the 
third  day  at  a  temperature  of  18-19' C.  [64-4-66-2*  F.],  and  the  rest 
on  the  fourth.  The  larv^ae  moult  twice  ;  as  many  as  10  of  the  first 
instar  may  develop  in  one  bud,  feeding  almost  exclusively  on  the  pollen. 
The  larvae  of  the  second  instar  migrate  from  flower  to  flower  and  also 
feed  on  the  pollen,  but  sometimes  injure  the  pistils ;  the  injury  they 
cause  attains  its  peak  in  July,  but  is  of  much  less  importance  than  that 
doneby  the  adults  in  June.  The  larvae  feed  for  4-1 1  days  and  then  remain 
for  3^  io  days  in  the  soil  before  pupation.  The  latter  occurs  within  a 
radius  of  10^16  ins.  from  the  chief  stem  of  the  food-plant  at  a  depth  of 
about  2-3  ins.  Most  of  the  pupae  are  found  in  August,  and  a  few  occur 
even  as  late  as  October,  owing  to  protracted  oviposition.  In  the 
insectary  the  pupal  stage  lasted  10-1 1  days  at  a  temperature  of  about 
F.  The  mass  emergence  of  the  young  adults  occurs  in  the  second 
half  of  August,  when  crucifers  are  still  flowering.  The  beetles  feed 
on  the  pollen  and  very  seldom  infest  the  buds.   They  enter  the  soil 
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for  hibernation  in  September.    The  economic  importance  of  M.  aeneus 
:  is  discussed  in  detail.   Some  of  the  less  severely  infested  buds  produce 
flowers  and  seed. 

Of  the  mechanical  control  measures  tested,  shaking  the  beetles  daily 
from  the  infested  plants  into  bowls  filled  with  water  on  which  was  a 
tihii  of  oil  was  the  most  effective  and  considerably  reduced  the  numbers 
of  the  beetles.  Spraying  and  dusting  with  arsenicals  did  not  injure 
the  buds,  but  killed  a  considerable  number  of  open  flowers ;  further 
experiments  are  recommended,  especially  in  dusting  with  calcium 
arsenite.  The  best  results  were  obtained  with  four  applications  of  a 
spray  of  3  lb.  Paris  green  and  5  lb.  unslaked  lime  to  60  g:i'<  water,  with 
starch  paste  to  secure  a  better  adherence  of  the  spray  ;  tins  iviUed  90  per 
cent,  of  the  beetles  on  swedes  and  85  per  cent,  on  cabbage.  Early 
planting  of  the  seedhngs  is  recommended,  in  order  that  the  plants  may 
have  flowered  at  the  time  of  the  mass  appearance  of  the  beetles. 
Cruciferous  weeds  should  be  destroyed. 


[Berezhkov  (R.  P       BepeiKKOB  (P.  11.).    A  Mote  on  Chorthippus 

albomargincUus  DG.  [In  RussianA—Tzv.  sibirsk.  kram  Staniz. 
Zashch.  RasL,  no.  3  (6),  pp.  17  reis.   Tomsk,  January  1929. 

In  western  Siberia  in  1926-28,  the  hoppers  of  Chorthippus  tUbamar- 
ginaius,  DeC,  began  to  hatch  about  the  beginning  of  June,  and  most 
of  them  reached  the  adult  stage  about  the  middle  of  July.  Their 
development,  which  requires  about  25  days,  appears  to  be  retarded  by 
excessive  rain  and  accelerated  by  warm  dry  weather.  The  hoppers 
seem  to  possess  an  elementary  gregarious  instinct  and  collect  in 
considerable  bands,  the  daily  routine  of  which  is  more  or  less  regular. 
They  pass  the  day  on  or  near  the  ground  and  crawl  up  the  plants 
in  the  morning  and  evening.  Migrations  of  hoppers  or  adults  have 
never  been  observed. 

In  western  Siberia  C.  albomarginatus  inhabits  all  the  open  spaces 
and  is  met  with  even  in  the  marshes,  though  it  definitely  prefers  fallow 
lands  overgrown  with  Agropyrvm  rcpens,  and  avoids  dry^  southern 
and  south- easte^m  slopes  with  a  characteristic  xerophilous  vegetation. 

Pairing  and  oviposition  begin  about  a  week  after  the  adult  stage  is 
reached  and  are  repeated  many  times ;  under  laboratory  conditions  a 
female  was  observed  to  oviposit  15  times.  Soft  soU  free  from  roots  of 
plants,  such  as  that  of  cultivated  land,  is  preferred  for  o\dposition,  the 
average  density  of  egg  pnds  being  nearly  1  per  sq.  ft.  in  1928. 

In  1928  C.  alhnmarginaiufi  became  so  numerous  as  to  constitute 
about  80  per  cent,  of  all  the  injurious  grasshoppers.  Of  cultivated 
crops,  spring  rye  and  spring  wheat  were  the  first  to  be  attacked  ; 
the  green  leaves  were  eaten  and  the  jneld  was  only  30  per  cent,  of  the 
normal  crop.  In  1925  it  was  observed  that  the  stalks  of  oats  were 
often  bitten  through  below  the  panicles,  causing  them  to  fall  to  the 
ground. 

Poison  baits  were  used  for  control,  bran,  horse-dung  or  sawdust 
being  soaked  in  water  containing  5  per  cent,  of  sodium  arsenite  or 
Paris  green.    In  field  experiments  the  following  amounts  of  poison 

killed  over  90  per  cent,  of  both  hoppers  and  adults  :  540  gm.  sodium 

arsenite  per  hectare  ;  3(tO  gm.  Paris  green  or  -105  gm.  calcium  arsenite 
per  hectare  with  horse-dung  bait;  and  540  gm.  Pans  green  per  hectare 
with  sawdust  bait. 
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Thr  tnthor  attributes  the  continual  increase  in  tho  numbers  of 
C.  aibonuirginatus  to  its  definite  ecological  association  with  fallow 
land  overgrown  with  Agropyrum  repens  and  Artemisia,  as  it  is  usual  to 
allow  the  fields  to  lie  fallow  for  several  years  without  destroying  the 
weeds. 


[Shvktzova    (A.    N.).j    UiBeuDsa    (A.   H.).    An  entomological 
Valuation  of  economic-teclmical  Methods  used  in  Agriculture. 

[Jn  Russian.] — Izik  sihirsk.  kraev.  Staniz.  Zashch,  Rast,t  no.  3  (6), 
pp.  58-74,  1  ref.    Tomsk,  January  1929. 

An  account  is  given  of  observations  carried  out  in  the  Omsk 
Government  in  1927  on  Oscinella  frit,  L.,  which  is  thf  chief  pest  of 
sanuncr  wheat  and  winter  rye  in  western  Siberia,  and  oii  the  effect  of 
various  agricultural  measures  on  the  intensity  of  infestation.  The 
drought  and  extreme  heat  that  prevailed  throughout  the  spring  and  the 
first  half  of  the  summer  considerably  retarded  the  growth  of  cereals 
r\nd  decrcri'^f  fl  their  power  of  resistance  to  pests.  The  overwintered 
larvae  of  O.  Jnt  pupated  2-3  weeks  earher  than  usual,  the  mass  pupation 
occurring  about  the  middle  of  May.  The  mass  flight  of  the  resulting 
adults  took  place  in  the  second  half  of  the  month,  coinciding  with  the 
shooting  of  the  summer  wheat  and  barley,  and  resulted  in  a  heavy 
infestation  of  the  main  haulms.  The  second  generation,  arising  from 
adults  that  were  on  the  wing  in  the  middle  of  July,  chiefly  attacked 
wild  grasses,  especiallv  Setaria  viridis  and  Agfopvrum  repens,  but  the 
third  generation  seriously  damaged  whiter  rye  and  fodder  grasses  in 
the  first  half  of  August,  the  larvae  remaining  in  the  stems  for  hibema* 
tion.  On  the  whole,  about  50  per  cent,  of  the  plants  were  destroyed, 
as  those  with  an  injured  main  haulm  did  not  tiller. 

The  chief  factor  regulating  the  intensity  of  infestation  is  the  time 
of  the  sowing  ;  in  the  case  of  winter  rye  later  sowings  suffered  con- 
siderably less.  Rye  sown  on  15th  September  was  not  infested  ;  but 
as  under  the  climatic  conditions  of  western  Siberia  this  date  is  too  late 
to  allow  the  plants  to  tiller  before  the  snow  falls,  it  is  recommended 
tfiat  the  winter  rye  should  be  sown  in  the  second  half  of  August.  In 
the  case  of  sunnner  crops,  early  sowings  are  usually  more  resistant  to 
the  attacks  of  the  frit  fly  than  late  ones  ;  tlub,  however,  did  not  apply 
to  1927,  as  owing  to  a  very  hot  and  dry  spring  the  flies  emerged  earlier 
than  usual.  Summer  wheat  sown  in  fallow  land  was  more  resistant 
than  that  sown  in  fields  used  in  preceding  years  for  root  crops,  and 
some  varieties  were  more  resistant  than  others.  The  manuring  nf  the 
soil  raises  the*  power  of  resistance  of  the  wheat  ;  although  more  plants 
were  damaged  in  a  marmred  lield,  the  percentage  killed  was  less.  Tests 
of  various  kinds  of  manures  ^owed  that  differences  in  their  composition 
have  practically  no  effect  on  the  intensity  of  infestation. 

Other  cereal  pests  observed  were :  PhyUotreta  viUula,  Redtb.,  which 
damaged  the  leaves  of  stimmer  and  winter  crops  ;  Hylcmvia  coarctata, 
I'all.,  which  is  recorded  for  the  tirst  time  as  a  pest  of  winter  rye  in  the 
Omsk  region,  and  infested  about  10  per  cent,  of  the  stems  of  plants 
sown  in  black  manured  fallow;  Afayetiola  desintcUfr,  Say,  which 
attacked  winter  rye,  especially  the  early  sowings;  Phorbia  (Adia) 
grnifalis,  Schnabl,  which  damaged  'S-5  per  cent,  of  siimmer  wheat  ; 
and  I-:iaterid  larvae,  which  preferred  a  manured  soil  when  attacking 
summer  wheat. 
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[Rkinov  (A.  I.).]  Psahob  (A.  14.).  Data  on  tiie  Biology  oi  the 
Swedisb  Fly  (Osctnella  frit  L.)  under  tlie  Oondttions  ol  the  Omik 
Region.  Un  Russian.] — Izv.  sihirsk.  kraev.  Stantz.  Zaskch.  Rasi., 
no.  3  (6),  pp.  85-91,  2  refs.   Tomsk.  January  1929. 

Summer  wheat  and  winter  rye  in  the  Omsk  Government  were 
considerably  injured  by  Oscinella  frit,  L.,  in  1926,  and  the  character 

of  the  damage  caused  is  described.  Infestation  continued  till  late  in 
October,  and  occurred  in  three  waves,  apparently  corresponding  to 
the  three  generations  of  the  fly,  the  first  reachhig  its  height  in  the 
middle  of  June  at  the  period  of  the  tillering  of  summer  wheat,  the 
second  when  the  wheat  was  beginning  to  flower,  and  the  third  in  the 
middle  of  the  period  of  tillering  of  winter  rye.  Infestation  of  winter 
wheat  was  negligible.  The  percentage  of  infestation  was  very  much 
higher  on  the  outskirts  of  the  heids  where  there  was  some  natural 
protection  from  the  wind.  Observations  and  experiments  indicate 
that  the  mature  larvae  leave  the  infested  part  of  the  stem  and  move 
down  to  below  the  axil  of  the  lower  leaves  of  the  second  tillering  node 
to  pupate.  It  is  pointed  out  that  the  country  is  ver^'  favourable  to 
the  int  tlv.  as  fields  surrounded  by  small  forests  form  natural  foci  of 
iniestation,  from  wliich  it  may  easily  spread,  especially  in  tlie  direction 
of  the  prevailing  winds. 

[Vul'fson  (R.  I.).]  Bynbl|lC0H  (P.  M.).  Colaphdlus  alpinus  GeW. 
as  a  Pest  of  Market  Garden  Crops  in  Transbaikalia.  [In  Russian  ] 
— Izi\  stbirsk.  kran'.  Stantz.  Zashch.  Rast.^  no.  3  (6),  pp.  92-96, 
7  figs.,  7  refs.    Tomsk,  j<uiuary  1929. 

An  account  is  given  of  preliminary  observations  on  the  biolocrv  of 
Colaphellus  alpinus,  GebL,  near  the  town  of  Chita  (Transbaikaiia), 
where  this  Ch^somalid  severely  infested  cabbage  and  radish  seedlings 
in  1927.  All  stages  are  described,  but  the  number  of  generations  in  a 
year  has  not  been  determined.  The  overwintered  adults  were  first 
observed  feeding  on  the  leaves  about  the  middle  of  May  and  became 
especially  abundant  in  June.  Pairing  occurred  from  the  end  of  May 
till  the  beginning  of  July,  numerous  eggs  being  laid  singly  or  in  batches 
of  20  or  more  in  the  soil  at  a  depth  of  up  to  2  ins. ,  and  sometimes  on  the 
underground  parts  of  the  stems  of  cabbage  and  radish.  The  young 
larvae  fed  on  the  epidermis  of  the  leaves,  and  the  niatnre  ones  on  the 
parenchyma.  In  the  middle  of  June,  eggs,  larvae  and  adults  occurred 
simultaneously,  the  larvae  being  numerous  in  cabbage  nurseries,  where 
they  could  easily  be  found  on  the  plants  and  crawling  on  the  soil,  etc. 
Newly  emerged  adults  appeared  at  the  beginning  of  Jtdy.  In  the 
laboratory  the  first  ovipositlon  took  place  within  4-9  days  after  the 
emergence  of  the  adults  ;  eggs  were  laid  bv  unfertilised  females,  but 
did  not  de\  elop.  The  life-cycle  of  C.  alpinus  from  egg  to  adult  lasted 
23-74  days. 

[Mamaev  (K  a  ).]  Maw'aee  (K.  A.) .  A  preliminary  List  of  agricultural 
Pests  of  the  Kamen  Region.  'In  Russian.^  I  rA'.sibirsk.kraaK  Stantz. 
Zashch.  Rasl.,  no.  3  (6),  pp.  134-142.  1  ref.  Tomsk,  January  1929. 

This  hst  of  pests  observed  near  the  town  of  Kamen  (western  Siberia) 
during  1924  27  includes  104  inserts  injurious  to  crops  and  fodder 
grasses,  forests  and  stored  products,  with  brief  notes  on  their  unportance, 
food-plants  and  times  of  occurrence.  Species  recorded  from  this 
district  for  the  first  time  are  :  Haplathrips  iriiici,  Kurdj.,  and  Chaeio- 
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cnetna  aridula,  Gyll.,  on  cereals  ;  Mdigethes  aeneus,  F.,  on  flowers  of 
crucifers  ;  Epicauta  dubia,  F.,  and  Plalyscelis  gages,  Fisch.,  on  potato  ; 
Baihynoderes  foveicolUs,  Gebl.,  on  beet ;  Tany meats  palliatus.  P., 
on  lucerne ;  Apion  apricans,  Hbst.,  on  clover ;  Siiodrepa  panicea,  L., 
Anolfium  periinaXt  L.,i4.  rufipcs,  F.,  Ptinus  fur,  L.,  Dermestes  laniarius, 
Illig.,  SindAUaf^enufs  picens,  01. ,  in  stored  products  ;  Eurydcma  ornatum, 
L.  ;  E.  festivum  var.  dcxoratum,  H.S.  :  and  various  forest  pests,  viz., 
Melasoma  trcmulac,  V.,  on  aspen,  Hylobius  abieiis,  L.,  feeding  on  the 
bark  of  young  pines,  Myelophilus  {Blastophagus)  piniperda,  L.,  and 
Ips  {Neolomicus)  Imricis,  F.,  occurring  in  pine  stumps,  Acanthocinus 
aedilis,  L.,  Saperda  carcharias,  L.,  5.  populnea,  L.,  Rhagium  mordax, 
DeG.,  Oiiorrhynchus  iristis.  Scop.,  Pissodes  nofatus,  F.,  Hylastcs  ater, 
Payk.,  Ips  st  xdetUatus,  Born.,  /.  acuminatuSt  Gyil.,  and  /.  (Neoiomicus) 
proximus,  Eichh. 

[Shvetzova  (A.  N.).]  UlMitoea  (A.  H.).  Contzilmtkm  to  fhe  Fauna 

of  the  Dipterous  Pests  of  CercAls  in  the  Environs  of  the 
Town  of  Omsk.  ^In  Russian.^ — Izv.  sibirsk.  kraci\  Sicuifz.  Zashch. 
Rasi.,  no.  3  (6),  pp.  143-146,  2  refs.   Tomsk,  January  1929. 

The  economic  importance  of  Diptera  attacking  graminaceous  plants 

in  western  Siberia  is  briefl\'  disnisscd,  and  a  list  is  given  of  tlie  species 
observed  near  Omsk  in  1925-27,  with  notes  on  their  food-plants  and 
dates  ot  occurrence.  They  include  Mayetiola  destructor.  Say, 
abundant  on  early  sown  winter  wheat ;  Oscinella  pratcnsis,  Mg.,  on 
winter  rye;  0.  atUhracina.  Mg.,  and  0.  kerUsxi,  Beck.,  on  Btomus 
inermis  ;  0.  pusilla,  Mg.,  which  was  very  injurious  to  both  summer 
and  winter  cereals  and  has  three  generations  a  year,  of  which  the  first 
and  third  caiise  the  greate<?t  injury  ;  (  rassiseta  {Elachipicra)  comuta, 
Fall.,  on  barley;  and  Chlorops  taeniopus,  Mg.,  C.  nolata.  Mg.,  and 
CfUoropisca  (C.)  glabra,  Mg.,  on  winter  rye  and  summer  wheat.  The 
damage  caused  by  Mefomyta  stUialnXt  L.»  M.  nigrwentris,  Mg.,  and 
M.  praiorum,  Mg.,  was  negligible.  Phorhia  {^dia)  genitalis,  Schnabl, 
which  was  very  common,  has  one  generation  a  year,  the  adults  emerging 
from  overwintered  pupae  early  in  May.  The  larvae,  which  infest  the 
young  shoots  of  summer  crops,  appear  about  8th  June  and  are  full- 
grown  about  the  middle  of  the  month  ,  they  pupate  in  the  soil  close 
to  the  food-plant.  Late  sowings  of  wheat  escape  heavy  infestation. 
Hylemyia  coardaia.  Fall.,  which  caused  much  damage  to  winter  rye 
sown  in  black  manured  fallow,  has  one  generation  a  year.  Hiberna- 
tion occurs  in  the  egg  stage,  and  the  larvae  hatch  in  the  second  half  of 
May  ;  the  mass  flight  of  the  adults  takes  place  a  month  later.  Phorhia 
{H.)  cilicrura,  Rond.,  was  injurious  to  turnip  and  other  root-crops,  and 
to  winter  rye  in  unmanured  fields  ;  better  methods  of  cultivation,  to 
accelerate  the  growth  of  the  shoots,  would  protect  the  plants  from 
infestation.  Domomyza  was  scarce  and  only  caused  negligible  injury 
to  the  leaves  of  early  sown  summer  wheat. 

[Bassel'  (D.  G.).]  fiacceiib  P.).  A  List  oi  Oiciiard  Pests  in  the 
Town  of  BamanL  [In  Russian,] — Izv.  sibirsk.  kraev.  Siantz. 
Zashch.  Rast.,  no.  3  (6),  pp.  147-150.   Tomsk,  January  1929. 

In  the  course  of  studies  on  Cydia  potnonelLa,  L.,  carried  out  in  Barnaul 
(Altai  region)  in  1928  and  1927,  numerous  other  insects  were  observed 
attacking  orchard  trees  and  bush-fruits.  A  list  of  SB  species  is  given* 
with  short  notes  on  the  bionomics  of  some  of  them. 
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[Khurtina  (M.  G.).]  XypniHa  (M.  T.).  A  new  Onkm  Ftat.  [In 
Russian.] — Izv.  sibirsk.  kraco.  Stantz.  Zashctk  Rast.,  no.  3  (6), 
p.  151.   Tomsk,  January  1929. 

The  larvae  of  Ceuthorthyncki/iS  jacovlevi,  Schulze,  which  has  not 
previously  been  recorded  as  a  pest,  were  found  on  onion  in  the  summer 
of  1926  in  the  Tomsk  Government,  when  their  number  in  each  infested 
leaf  varied  from  1  to  20.  Observations  on  this  weevil  were  carried  out 
in  1927.  The  overwintered  adults  appear  at  the  end  of  April  or  be- 
ginning of  May  and  feed  on  the  parench>'ma  of  the  onion  leaves,  making 
holes  through  them.  Pairing  and  oviposition  b^in  soon  sift&c 
emergence  ;  the  eggs  are  laid  in  the  tissue  of  the  leaves  and  hatch  in 
(■)  10  days.  The  larvae  feed  on  the  parenchyma  from  the  inner  side  of 
the  leaves,  but  do  not  eat  through  them.  After  15-16  days,  they  make 
their  way  out  through  an  exit  hole  at  the  base  of  the  leaf  and  enter  the 
soil  for  pupation,  which  usually  occurs  at  a  depth  of  2-3  ins.  and  very 
seldom  on  the  surface  of  the  ground.  The  adiUt  weevils  emerge  at  the 
end  of  July  or  early  in  August  and  hibernate. 

[Aksenov.a  (E.  N.).]    AKceHOBH  (E.  H.).   A  Note  on  Brachypterus 
/ulvipes  Er.     [In  Russian.] — Izv.  sibirsk.  kraev.  Stantz.  Zashch. 
Rast.,  no.  3  (6),  pp.  152-153.    Tomsk,  January  1929. 

The  Nitidulid,  Brachypterus  fuMpes.  Er.,  was  observed  at  the 
beginning  of  June  1927  in  the  Tomsk  Govermnent  feeding  on  unopened 
buds  and  flowers  of  cabbage,  swedes  and  radish,  on  which,  however, 
Meligethes  aeneus,  F.,  was  90-100  times  as  numerous.  The  characters 
distinguishing  the  two  species  are  indicated.  In  flowers  infested  by 
this  Nitidulid,  about  40  per  cent,  of  the  pistils  were  destroyed. 

|_RoDD  (E.  G.).]  PoAA  (E.  r.).  The  Infestation  of  the  Seeds  of 
Abies  sibirica  in  the  Karpuisak  Forest  District  o!  the  Novo- Sibirsk 
Begum  by  Megastigmus  slrobilobius  Ratz.  of  the  Family  Chal- 
ddidae  (^meiiovtwa).  [In  Russian.]— Ixv.  sitirsk,  kratv,  Sianlz. 
Zashch.  Rast.,  no.  3  (6),  p.  154,  1  ref.   Tomsk,  January  1929. 

A  brief  note  is  given  on  the  occurrence  of  the  larvae  of  Megastigmus 
stfobikbius,  Ratz.,  in  the  seeds  oi  Abies  sibirica  in  August  and  September 
1928  in  a  forest  in  the  Novo-Sibirsk  region.  1  percent,  of  the  seeds  being 
infested.   In  the  insectary  an  adult  female  emerged  in  January  1929. 

BoDENHHiMER  (F.  S.)  &  TiiEODOR  fO.).  UebeT  die  Schadlinge  der 
Kulturpflanzen  im  zentralen  Sinai.  [Pests  of  cultixated  Plants 
in  Central  Sinai.] — Ergebnisse  der  Sinai- E xpedition  1927,  pp.  'M-'J7. 
Leipzig,  1929. 

The  pests  observed  in  Sinai  were  Parlatoria  bianchardi.  Targ..  and 
Pkaenicococcus  mariatii,  Ckll.,  on  date  pahn  {Phoenix  daciylijcra)  ; 
Asterolecanium  pusfulans  sambuei,  Ckll..  and  Lecaniodiaspis  afncana, 

Newst.,  on  Zizyphus  spina-christi  ;  L.  africana,  THoza  bu.xtoni,  Laing. 
and  Honiofoma  ficus,  Guer.,  on  Ficii>;  p!>,rndnsycomorus  ;  Lepidosapht^?^ 
(Coccomytilus)  zlocistii,  Bdhiur..  on  i:>]uni  and  iiv-n'rot  ;  Leucodiaspis 
{Lettcaspis)  riccae,  Targ.,  Aspidtutus  sinailictds,  iKiiiinr.,  and  Pollima 
pollini,  Costa,  on  olive;  Aspidiotus  ostreaeformis,  Curt.,  and  Aleurodes 
sp.  on  pear  and  apple ;  and  AUurodes  sp.  on  pomegranate  (Pumca 
granatuni^. 
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I'EKKiERE  (C).  Oa  tiiree  new  Chaicidoid  Parasites  of  PiuLycdra. — 
Bfdi.  EtU,  Res.,  xx.  pt.  3,  pp.  255-259,  3  figs,  London.  October 
ld29. 

Brachymeria  fijiensis,  sp.  ii.,  was  bred  from  Platyedra  gossypieUa, 
Saund.,  in  Fi  j  i .  Eurytoma  hracomtHs,  sp.  n. ,  appears  to  attack  Braconid 
parasites  of  Lcpidoptera.  having  been  recorded  from  Microbraam 
hancocki,  Wlkn.  [R.A.E.,  A,  xvi,  53fr  in  Uganda  and  as  a  hypcr- 
parasite  of  Diparopsis  castanca.  Hnips..  in  the  Anglo-l'^^\-ptian  Sudan  ; 
it  has  also  been  obtained  in  Tanganyika  Territory.  Liasmus  joknstoni, 
sp.  n.,  was  bred  from  P.  gossypiella  in  the  Punjab  and  from  P.  gossypi- 
dUa,  Eanas  instUana,  Boisd..  and  larvae  in  bolls  of  AbuHlon  sp.  in  the 
Anglo-Egyptian  Sudan. 


UvARov  (B.  P.)  &  ZoLOTAREVSKY  (B.  N.).  Piuuwk  ol  Loeosts  and  their 

Inter-relations.—/^////  EfU,  Res.,  xx,  pt.  3,  pp.  261-265,  5  refs. 
London,  October  1929. 

The  senior  author's  original  theory  of  phases  [R.A.E.,  A.  ix.  561] 
recognised  the  existence  in  swarming  locusts  of  two  extreme  phases, 

connected  by  a  series  of  transitional  ones.  These  phases  differ  from 
each  other  in  their  morphological  characters,  but  the  main  diflerencts 
are  biological.  This  has,  however,  been  overlooked  by  must  workers, 
and  the  purely  morphological  conception  has  led  to  the  designation  of 
each  phase  by  the  name  under  which  that  form  of  the  species  was 
first  described.  In  order  to  avoid  further  confusion  the  authors 
propose  a  scheme  of  standard  nomenclature,  which  should  be  uniform 
for  all  species  and  should  not  be  bound  by  the  formal  laws  of  priority. 

The  name  phasis  soUluria  is  applied  to  the  extreme  form,  in  cases 
in  which  only  isolated  individuals  are  present  in  a  given  locality. 
Phasis  transiens  designates  the  continuous  series  of  transitional  fornis ; 
when  the  transformation  is  in  the  direction  from  solitary  to  gregarious, 
the  name  transiens  can  be  replaced  by  congregans,  and  in  the  case  of 
the  opposite  jjroct  ss,  the  term  di'ssociavs  can  be  used.  Finally,  the 
extreme  form,  to  which  belong  uidividuals  forming  iaige  and  dense 
migrating  swarms,  is  called  phasis  gregaria. 

The  following  geographical  subspecies  of  Locusta  miffraUrria»  L.,  are 
recognised  by  the  authors  :  Locusta  migratoria  rossica,  subsp.  n.,  of 
central  Russia  ;  the  typical  Locusta  migratoria,  L.,  of  south-eastern 
Russia;  and  Locusta  migratoria  migratorioides,R.  &  F., occurring  in  the 
subtropics  and  tropics.  L.  migratoria  rossica  is  not  described,  as  its 
characters  were  given  by  Predtechenskii,  who  called  it  subsp.  damca 
[xvii.  1401.  though  it  appears  to  be  distinct  from  the  true  danica,  L. 

Recent  studies  of  the  junior  author  in  Madagascar  have  shown  that 
the  form  of  L.  mis^rafon'a  occurring  there  (migraiorioidcs)  is  very 
similar  in  its  solitary  phase  to  the  respective  phase  of  L.  migratoria 
migratoria  and  L.  migratoria  rossica,  but  that  its  gregarious  phase 
develops  still  further  than  in  L.  migratona  migratoria,  so  that  a  phase 
morphologically  analogous  to  the  gregarious  phase  of  the  latter 
represents  only  a  transitional  phase  of  the  Madagascar  locust. 

A  diagram  representing  the  interrelation  of  the  phases  of  the  three 
subspecies  of  L.  migratoria  is  given.  It  is  shown  that  it  is  useless 
to  identify  the  phases  of  the  locusts  on  the  basis  of  morphological  and 
colour  characters  alone,  for  these  can  be  established  only  after  each 
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subspecies  has  been  studied  in  detail  throughout  the  full  cycle  of 
transformation  and  will  be  applicable  only  to  the  particular  locality 
in  which  the  study  has  been  made. 

The  known  phases  of  other  locusts  that  have  been  recorded  as 
(li  ^tinrt  sprciof?  are  Schistocercagregaria,  Forsk.,  ph.  soUtaria  [  fla-nventris, 
Burm.),  Nomadacris  septemfasciata,  Serv.,  ph.  solitaria  [coanguslata, 
Luc),  Dociostaurus  maroccanus,  Thnbg.,  ph.  iransiens  (degeneratus, 
Baranov),  and  MelanophiS  mexkanus  auaniis,  Riley,  ph.  gregaria 
{spretus,  Walsh). 

EvAXS  (J.  W.).  New  SpeciM  <it  Nysius  (Hem.,  Lygaeid.)  from  Sonth 
Africa.^/?;///  Ent.  Res.,  xx,  pt.  3,  pp.  267-270,  1  fig.,  11  refs. 
London,  October  1929. 

In  the  few  published  accounts  of  insects  of  the  genus  Nysius  attacking 

crops  in  South  Africa,  the  specific  name  of  the  Lygae  id  concerned  has 
always  been  given  as  Nysius  binotatus,  Germ.  Re-descriptions  are 
given  of  A',  binotatus,  originally  described  from  the  Cape  of  Good  Hope 
and  of  which  N.  pollens,  Dall.,  is  considered  a  synonym,  and  iV.  alhidus, 
Dall.,  originally  described  from  Sierra  Leone.  Three  new  species  arc 
also  described,  Nysius  sfidi  and  ^V.  natalensis  from  Natal,  and  N. 
paUidiis  from  Cape  Province.  Further  notes  are  given  on  the  genera 
included  under  Nysim,  auctt.  [R.A.E.,  A,  xvii,  349j. 

Brain  (C.  K.).  Insect  Pasts  and  their  Control  in  South  Africa. — 
Demy  8vo,  xii-H68+viii  pp.,  204  figs.  Cape  Town,  Die  Nasionale 
Pers  Deperk,  1929.    Price,  25$. 

This  comprehensive  handbook  forms  a  useful  work  of  reference  on  the 
insect  pests  of  South  Africa  and  the  means  for  their  control^  and  it 
is  hoped  that  it  may  prove  a  basis  for  f  utnre  study  on  a  subject  of  vital 

importance  to  the  development  of  the  country.  The  total  damage 
done  by  insects  in  South  Africa  each  year  amounts  to  many  millions  of 
pounds.  Besides  the  injury  to  man  and  animals  and  to  cultivated 
crops,  the  feeding  value  of  the  veldt  is  reduced  annually  by  perhaps 
20  per  cent.,  and  forest  trees  and  timber  are  also  serioi^y  damaged. 
The  information  given  in  this  book  should  enable  the  fanner  to  cope 
with  the  insect  problems  he  encounters,  and  a  few  references  are 
appended  to  each  chapter  indicating  where  additional  information 
may  be  fountl.  Many  of  the  illustrations  are  from  original  drawings 
or  photographs  by  the  author. 

Johnston  (H.  B.).  Pink  Bollworm  [Vlaixcdra  <:ossvpieIla,  Saunders; 
in  the  Gezira  District  of  the  Sudan  in  1927  and  ld%S. -Bull.  Ent. 
Sect.  Sudan  GcvL,  no.  26,  27  pp.>  2  maps.  Khartoum*  February 
1929. 

Prior  to  1927,  infestation  of  cotton  in  the  Gezira  district  of  the  Sudan 
by  Platyedra  gossypiella,  Saund.  (pink  bollworm)  had  never  been 
considered  \irv  serious,  but  in  that  year  it  averaged  3*8  per  cent.. 

and  rose  t(»  24  I  per  cent,  in  1928.  As  previous  experience  had 
indicated  t}iaT  the  chief  source  of  infestation  of  the  new  crop  was  from 
larvae  remaining  in  small  lots  of  stored,  untreated  seed,  as  much  as 
possible  of  such  seed  was  obtained  as  a  result  of  legislation,  propaganda 
and  house  to  house  search,  and  a  large  proportion  of  it  was  destroyed. 
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Various,  seeds  from  different  sources  were  examined  for  larvae,  a  large 
percentage  of  which  was  found  in  interior  iiaLive-grown  raiii  cotton. 
No  living  larvae  were  found  in  seed  treated  by  exposing  it  to  the  son 
for  at  least  two  hours  at  a  temperature  of  02*'  C  [143*6°  F.].  Ob- 
servations indicate  that  most  of  the  larvae  remaining  after  the 
destruction  of  the  crop  are  short-cycle  larvne,  producing  a  generation 
of  moths  incapable  of  damaging  the  next  ct<>i>  m  the  absence  of  alterna- 
tive food-plants  (which  have  not  been  found).  Long-cycle  larvae  do 
occur,  however,  in  the  stored  seed  and  may  apparently  remain  alive 
for  as  long  as  two  years.  The  very  low  infestation  of  green  b(^s  at 
the  beginning  of  the  senson  mnv  be  the  result  of  the  prarcity  of  Inner- 
cycle  larvae  from  the  previous  crop.  A  noticeable  point  brougiit  out 
in  this  work  was  the  large  predominance  of  larvae  resting  in  single 
seeds.  It  was  also  found  that  larvae  in  seed  lying  in  the  open  after  the 
removal  of  the  crop  are  killed^  probably  by  the  hi^^  temperature. 
Further  work  is  being  undertaken  to  determine  the  ratio  of  short-cycle 
to  lontr-rycle  larvae,  the  means  of  survival  and  the  factors  governing 
the  rate  of  increase  in  the  cotton  crop* 

Cherian  (M.  C).  Life-history  Notes  on  Lamprosema  indicaia  (Pyra- 
lidae),  a  Caterpillar  Pest  of  Chrysanthemums. — /.  Bombay  Nat, 
Hist,  Soc„  xxxiii,  no.  4,  pp.  857-860.  Bombay.  15th  October 
1929. 

Lamprosema  indicaia,  F.,  all  stages  of  which  are  described,  is  recorded 
as  a  pest  of  chrysanthemums  grown  commerdaily  in  a  village  in  Madras. 
The  eggs  are  laid  on  the  lower  surface  of  the  leaves,  the  average  number 
deposited  by  a  female  being  330.  The  larvae  usually  attack  the  leaves, 
but  sometimes  also  destroy  the  flowers  ;  in  certain  years  the  plants  are 
completely  defoliated.  The  larval  period  lasts  about  ten  days,  and  the 
total  life-cycle  three  or  four  weeks,  pupation  occurring  in.  a  cocoon 
between  leaves  spun  together,  etc.  The  adults  under  observation 
lived  1 1-23  days.  Spraying  with  lead  arsenate  ()  oz.  to  1  gal.  water) 
gave  better  results  than  dusting  with  Paris  green  and  lime  (I  :  5), 
though  both  were  effective.  Lead  arsenate  has  the  additional  advantage 
of  not  scorching  the  foliage,  as  Paris  green  sometimes  does.  The  larvae 
were  found  to  be  parasitised  by  Elasmus  inHcus,  Rohw.,  but  not 
sufficiently  to  check  an  infestation.  Records  of  oviposition,  life-history 
and  longevity  of  adults  are  shown  in  tables. 


CoRBETT  (G.  H.).  Division  of  Entomology.  Annual  Report  lor 
19S!S.—^f(1hvan  Agric,  xvii,  no.  8,  pp.  261-276.  Kuala  Lum-r 
pur,  August  1929. 

Notes  are  givrn  on  a  large  number  of  injurious  insects  occurring 
in  Malaya  in  1928.  Amongst  those  of  special  interest  are  the  following 
on  coconuts:  Derehmorphus  eburneus,  M'^hl  ,  the  Tenebrionid.  Plaiy- 
dcma  nucijerae,  Blair,  Ccurpophilus  humerulis,  F.  (JoveicoUis,  Murr.}, 
C.  dimidiaiHS,  F.,  Pyroderces  pHhddta,  Meyr.,  EredMas  flavistriata, 
Wlsm.,  Opogona  dimidiateOa,  Zell.,  and  Stmmopoda  adidairix,  Mtyr., 
all  infestmg  the  inflorescence,  Mahasena  corbetti,  Tams,  Amathusia 
phidippus,  L.,  and  Seiora  nitens,  Wlk..  which  last  also  injured  African 
oil  palm  {Elaeis  guineenns).  Pests  of  leguminous  green  manure  plants 
and  cover  crops  included  Lamprosema  dtemenalis,  Guen.,  the  Lycaenid, 
Zitarm  oUs,  F..  the  Pyralid,  Syngamia  vitrusaUs,  Wlk.,  the  Tineid» 
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Aerocercops  eoemlea,  Mcyr.,  and  the  beetles,  P^^ria  amekcXUs,  Lef^ 
and  Cnearmu  modesta,  Jac.    In  one  locality  coffee  bushes  were  exten- 

siveh'  defoliated  by  the  Sphingid,  Cephonodes  hylas,  L.,  and  in  another 
locality  the  berries  were  damaged  to  the  extent  of  90  per  cent,  bv 
Stephanoderes  hampd,  Ferr.    Aratcerus  /uictculaius,  DeG.,  and  the 
Tineid,  Brachyactna  palpigera,  Wlsm.,  have  been  bred  from  coficc 
berries  collected  ia  the  field.  Rice  was  attacked  by  the  Erotylkl 
Anadastus  fiUformis,  F.,  the  larvae  of  which  bore  into  the  top  internode 
of  the  stem,  the  adults  probably  feeding  on  the  pollen,  the  Coreids. 
Riptortus  linearis,  F.,  and  Cletus  puncfi^er,  Dall.,and  the  Pentatomids, 
Tetroda  hister aides,  F.,  and  Eusarcons  veniralis,  Westw.    Pests  of  Nipa 
fruticans,  of  which  Parasa  kpnda,  Cram.,  is  consideied  the  most 
important,  include  the  Hispids,  WaUacea  palmanm,  Gestro,  Plesispa 
reiehet,  Chap.,  and  P.  nipa,  Maulik,   Damage  to  Areca  catechu  was 
caused  by  Mahasena  corhetti,  W.  palmarum  and  an  unidentified  Capsid, 
which  is  apparently  the  most  important  pest  of  this  plant. 

Insects  attacking  fruit  trees  included  the  Coreids,  Lepfoglossus 
membranaceus,  F.,  on  orange,  and  Mictis  tenebrosa,  ¥.,  on  young  shoots 
of  lime  ;  the  Noctuid,  Parallelia  palumba,  Guen.,  which  was  recorded 
for  the  first  time  on  grapefruit ;  Phytoscaphus  leporinus,  Fst,,  and 
Hypameces  squamasus,  F.,  on  lemons ;  SiepkamHs  typicus,  Dist.»  od 
banana  {Musa  sapiefttunt)  and  causing  severe  injury  in  one  area; 
Papilio  agamemnon,  L.,  and  Attacus  atlas,  L.,  on  soiirsop  niuri- 
cata)  ;  Rhodoneura  myrsusalis,  W^k.,  and  Dacus  [Chaetodacus] 
ferrugineus,  F.,  on  Achras  sapota  ;  Attacus  cynthia,  Drury,  on  guava; 
and  Apogonia  cribricoUis,  Burm.,  Adorelus  {L^adoretus)  griseoseiosus, 
Nonfr.,  and  A,  (Chaeiadoraus)  bomeensis,  Kraatz,  on  NepMium 
hppaoeum. 

Miscellaneous  pests  included  HelopdUs  dnckonag,  Mann.,  and 

Deilephila  hypothous,  Cram.,  on  CinAona ;   Thermanotus  oberihuri,  > 
Rits.,  Cricula  trifenestrata,  Helf.,  Leucoma  submarf^inata,  Wk.,  Pinga<a  \ 
ruginaria,  Guen.,  Theretra  nessus,  Drury,  and  Avitta  rugtfrons,  Moore,  \ 
on  cinnamon ;    Lamproscma  camphorae,  Tams,  Stauropus  aUernus, 
Wlk.,  and  HehpdHs  dnchonae  on  camphor ;  the  limacodid.  Mires* 
albipwicta,  H.-S.,  Mahasena  corbetH,  Nygma  corbetH,  Tams.,  and 
Boarmia  irattseissa  lineataria,  Wlk.,  on  Aleurites  montana  ;  Rhodoneura 
myrtaea,  Drury,  on  Palaqniuvi  '^utta  ;  Altha  albifuttatus,  Snell.,  Belipp^ 
lohor,  Moore,  and  Zeuzera  co/feae,  Nietn.,  on  Hydnocarpus  spp.; 
Eucosoma  conciliata,  Meyr.,  E.  balanoptycha,  Meyr.,  Remigia  (Mods) 
undata,  F.,  and  Homona  cof/eariat  Nietn.,  on  derris ;  Pyrausta  saUn- 
tialu,  Snell.,  and  Pyroderces  ampMsanSf  Meyr.,  on  maise ;  Bomoeocem 
smfer,  Westw.,  Physomerus  grossipes,  F.,  Omphisa  anastomosalis. 
Guen.,  and  Alucita  niveodactyla,  Pag,,  on  sweet  potato  (Ipofnoea 
batatas)  ;  and  Ceratia  {Rhaphidopalpa)  similis,  Oliv.,  and  Leucinoda  i 
orbonalis,  Guen.,  on  Solanum  melongena.    The  Reduviid,  Sycamus  | 
leucotnesus,  Wlk.,  was  found  preying  on  C.  similis^  C.  cojjeae,  Homst., 
and  C.  atHpeimis,  F.,  on  cucurbits. 

Insects  attacking  Solanum  Ummmt  which  were  investigated  with  a 
view  to  utilising  them  for  the  control  of  this  weed  in  other  countries, 
were  Leitcinodes  orbonaUs,  Guen.,  EpUachna  indica,  Muls.,  Dacus 

ferrugineus,  and  Phthorimea  ergasima,  Me>T.  The  last-named  damai^ed 
60  per  cent,  of  the  berries,  but  also  attacks  S'.  verbascifolium  and  S. 
melongena,  though  it  cannot  be  considered  a  pest  in  Malaya.  In 
connection  with  the  biological  control  of  Tiralhaba  rufivena,  WTk. 
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greater  coconut  spike  moth),  it  is  stated  that  its  parasites  in  Alaiaya 
ire  the  Ichneumonid,  NemeriHs  palmaris,  Wlkn.,  and  the  Tachinid, 
Etycia  (Hemimasicera)  hasifulva,  Bezzi. 


Pollen AAR  (D.).  Lois  bestrijdiQg.  [Insecticides  against  Myzus 
persicae,  Sulz.]. — Meded.  Proefst.  vorstcrU.  Tabak,  no.  62,  pp.  36-39. 
Klaten.  Java  [1929]. 

In  tests  of  a  number  of  sprays,  chiefly  proprietary  preparations, 
against  Aphids  [Myzus  persicae,  Sulz.]  infesting  tobacco  in  Java, 
Done  proved  so  satisfebctoiy  as  nicotine,  if  the  efEect  on  the  flavour 
of  the  tobacco  is  considered  as  well  as  the  toxicity  to  the  Aphid. 
Nicotine  is  easily  purchased  at  a  definite  strength  or  made  from  tobacco 
debris,  and  a  spray  of  1  per  mille  destroys  the  Aphids  and  does  not 
afiect  the  flavour  of  the  tobacco  to  any  noticeable  extent.  The 
addition  of  2  per  mille  soap  increases  the  insectiddal  action,  but  affects 
the  flavour  of  the  tobacco,  so  that  it  is  advised  only  for  seed-beds  or 
in  the  case  of  severe  infestation.  When  soap  is  not  added,  the  spray 
should  be  applied  very  thoroughly  and  repeated  after  1-3  days. 


Ordelheide  (C.  H.).   Etu  nieuwe  bestnjdingswijse  van  de  roode 
tahafcimiwr  {Soiekopsis  geminata)  op  itadbadden.  [A  new  Measure 

against  the  Red  Tobacco  Ant  on  Seedbeds.] — Meded.  Proefst. 
vorstenl.  Tahak,  no  64,  1  p..  1  pi.  Klaten,  Java  [1929].  (With 
a  Summaxy  in  English.) 

To  prevent  the  removal  of  seed  from  tobacco  seed-beds  by  SoUnopsis 
peniinatu,  F,,  in  Java,  a  piece  of  mosquito-net  is  stretched  over  the 
bed  and  sprinkled  with  water  so  as  to  be  pressed  on  to  the  surface  of  the 
ground.  This  |>revents  the  ants  from  reaching  and  removing  the 
seeds.  The  net  is  left  for  about  4  days,  until  germination  starts.  Old 
netting  with  holes  in  it  is  quite  effective. 


NovoKi  fC  )  &  KoDERA  (S.).    Janus  japonicus,  Sato,  a  Pest  o!  Vi- 
butnum  awabucki.    [In  Japanese.] — Imect  Wld.,  xxxiii,  pp.  363- 

368,  1  pi.,  1  iig.    Gifu,  1929. 

Janus  japonicus,  Sato,  has  one  generation  a  year  in  Japan,  hibernating 
in  the  larval  stage.  The  adult  sawflies  appear  early  in  May  and 
oviposit  on  young  twigs  of  Viburnum  awabucki,  the  eggs  hatching  at 
the  end  of  the  month. 


Gallard  (L.).  Notes  on  the  large  mouse-grey  Timber  Moth  {Zeuzera 
boisduvali).—Ausi.  Nat,,  vii,  no.  1,  pp.  3-4.  Sydney,  June  1927. 
[Received  1929.] 

In  New  South  Wales,  the  eggs  of  the  Cossid,  Zeuzera  boisduvali,  H  -S., 
are  dropped  on  the  soil  at  the  base  of  gum  trees  lEucalvPtus],  and  the 
larvae,  on  hatching,  crawl  up  the  trunk  and  bore  their  way  under  the 
hark.  One  female,  in  captivity,  laid  over  16.000  eggs  in  four  days. 
The  larvae  feed  on  the  Inner  bark  and  sapwood  of  the  tree,  and  pupate 
in  their  tunnels.  The  pupae  are  parasitised  by  Ichneumonids. 

(•StO) 
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Froggatt  (W.  W.).  Native  Insects  and  introduoed  Tzee&,—Aust.  Nat., 
vii,  no.  1,  pp.  12-14.   Sydney,  June  1927.    [Received  1929.] 

Golden  wattle  {Acacia  pycnantha),  when  introduced  from  South 
Australia  into  New  Soutii  Wales,  was  at  Lacked  by  Fachydissus  sericus, 
Newm.,  Chysohphus  spedabilis,  F.,  Lagmosaccm  querulus,  Pascoe, 
AgrUus  australasiae,  Lap.  &  Gory,  Bosirychopsis  jesuita,  F.,  Xylobosea 
bispinosa,  Macleay,  X.  decisa,  Lesne,  and  Xylodeleis  obis  pa,  Germ. 
Other  instances  of  insects  that  feed  on  indigenous  trees  attacking  related 
introducrd  ones  are  Diadoxus  erythrurus.  White,  a  pest  of  the  native 
CaUUris,  wiuch  does  considerable  damage  to  the  allied  Cupressus 
UrniberHam ;  FroggaUia  oUvma,  Horv.,  a  pest  of  NoMaea  hngifoUm, 
which  was  found  defoliating  oUvies;  and  Uracanthus  eryptophagus. 
Oil.,  which  deserted  the  indigenous  finger  Hme  [Citrus  auslrala^cal 
for  introduced  species  of  CUrus, 

Zeck  (£.  H.).   Kotes  on  Aphididae  (Homopteca).  L—Aust.  Nal,, 
vii,  no.  7,  pp.  137-139.    Sydney,  June  1929. 

Macrosiphum  {Macrosiphoniella)  sanborni,  GilL,  and  Anur aphis 

helichrysi,  Kalt.,  are  recorded,  for  the  first  time  in  Australia,  on 
chrysanthemums  in  New  South  Wales.  Aphis  nerii.  Boy.,  is  found  on 
the  young  shoots  of  oleander. 

Burns  (A.  N  ).  The  Golden  Beetle  {Calloodes  tnastersi  Blacleay),  in 
the  Mackay  District. — Queensland  Agric.  J.,  xxxii.  pt.  3,  pp.  251- 
252.   Brisbane,  1st  September  1929. 

The  larvae  of  the  RuteUd,  Anoplognaihus  parmdus,  Waterh. 
{^Calloodes  masUrsi,  Macleay),  which  are  very  abundant  in  some  seasons 
in  parts  of  the  Madeay  District,  were  definitely  proved  during  1928  and 
1929  to  attack  the  roots  of  sugar-cane.   They  seem  to  prefer  fairly 

heavy  scrub  soils,  and  in  the  laboratory  those  in  heavy  soil  appeared 
to  be  healthier  and  grew  faster  than  those  in  sandy  soil.  The  beetles, 
which  feed  on  the  leaves  of  various  plants,  were  only  found  on  the 
prickly  cork  tree  {Erythrina  vespaiilia)  in  the  Hackay  District,  some- 
times dfiloliating  a  tree  completely  in  the  course  of  a  few  days.  Their 
flight  leached  its  maximum  about  24th  December  and  continued  until 
the  middle  of  January.  They  are  particularly  active  in  sunshine  and 
are  not  readily  attracted  to  light  at  night,  the  only  individuals  caught 
.being  males. 

Thomas  f  J.  E.).  Dried  Fruit  Grubs— The  Ethylene  Dichloride-Carbon 
Tetrachloride  Fumigation  Process. — /.  Council  Sci.  Ind.  Res.^ 
u,  no.  3,  pp.  128-133,  8  refe.   Melboimie,  August  1929. 

A  description  is  given  of  laboratory'  experiments  carried  out  in 
Australia  in  fumigating  against  pests  of  dried  fruit  with  a  mixture  oi 
3  parts  by  volume  of  ethylene  dichloride  and  1  of  carbon  tetrachloxide. 
The  results  indicate  that  this  mixture,  at  the  rate  of  14  lb.  (5  quarts) 
to  1,000  cu.  ft.,  is  ver>'  toxic  to  the  eggs,  larvae  and  adults  of  Plodia 
inter pxinctella,  Hb.  The  length  of  exposure  in  each  test  was  22  hours, 
and  the  temperature  was  maintained  at  70°  F.  In  the  case  of  the  eggs, 
the  tests  were  prolonged  over  a  period  of  73  days  in  order  to  aUow  of  ajiy 
possible  variation  in  the  viabifity  of  the  batches.  The  mixture  does 
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not  appear  to  be  toxic  to  the  eggs  of  SUvanus  sarin^mensts,  1.  ,  a 
secondary  pest  of  minor  importance.  A  high  lethal  etiect  was  obtained 
with  buried  larvae  o£  Flodia,  even  with  7  lb.  to  1,000  cu.  it.  The 
question  of  penetratiofi  is  of  great  importance  in  the  case  of  the  larvae, 
which  may  be  found  in  the  centre  of  packed  fruit.  The  pupae  usually 
occur  close  to  the  outer  surfacr,  and  almost  all  the  eggs  are  deposited 
on  the  container  and  package,  pre-packing  infestation  being  relatively 
unimportant  [R.A .E.,A,  xvii, 268].  Experiments  on  a  commercial  scale 
in  the  fumigating  chamber  commonly  used  in  packing  sheds,  which 
is  not  completely  airtight,  to  confirm  the  result  secured,  were  only 
partly  successful.  Further  tests  were  carried  out  in  an  airtight  sted 
drum  of  125  cu.  ft.  capacity  filled  with  boxes  of  currants,  placed  on 
battens  to  alluw  of  free  circulation  of  the  fumigant,  which  was  sprayed 
through  apertures  in  the  top.  After  22  hours'  exposure,  all  larvae 
of  Pkdia  in  the  smaller  boxes  were  lolled.  In  the  large  (56  lb.)  boaces  all 
the  larvae  were  dead  when  examined  a  month  later,  except  in  the  box 
situated  at  three-quarters  of  the  hei^^t  of  the  drum,  in  which  4 per  osat. 
had  pupated.  Eggs  of  SUvanus  wore  not  affected.  The  temperature 
during  the  fumigation  period  varied  between  68  and  92''  F. 

[Monte  (O.).]  Combate  k  cigarrinha  dos  cannaviaes.  [Combat  the 
Sugar-cane  Froghopper.j — Chacaras  e  Quintaes,  xl,  no.  4,  pp.  407- 
406,  3  figs.   S.  Paulo,  15th  October  1929. 

A  brief  description  is  given  of  Tomaspis  indentata,  \\1k.,  which 
attacks  sugar-cane  in  the  Brazilian  state  of  Minas  Geraes.  It  oviposits 
in  the  aer&l  parts,  whereas  T,  lUurata,  Lep.  &  Serv.,  usually  prefers 
the  base  of  the  cane  or  the  roots.   The  life-cycle  requires  2  months. 

Burning  the  infested  leaves  and  the  use  of  light  traps  are  the  measures 
advised  ;  but  if  thr  attack  is  very  severe,  the  growing  of  cane  or  other 
graminaceous  plants  may  have  to  be  abandoned. 

Newell  (VV.).  Comments  on  Entomology  in  Uie  South  during  the 
put  twenty-fiv»  Tetn.— /.  Econ.  Eni.,  xxii,  no.  5,  pp.  732-735. 

Thomas  (F.  L.).  What  does  the  Future  hold  in  Store  for  the  South 
r.c.,  pp.  736^743.   Geneva,  N.Y.,  October  1929. 

The  hrst  of  these  two  papers  is  a  brief,  general  review  of  the  progress 
of  entomology  in  the  Southern  States  since  1904,  in  which  the  chief 
pests  are  mentioned,  together  with  some  of  the  more  important  control 
measures  adopted.  In  the  second  are  discussed  the  dangers  particularly 
threatening  these  11  States,  in  which  44  of  the  51  important  farm  crops 
produced  in  the  United  States  are  cultivated,  with  an  estimated  value 
in  1928  oi  £552,332,000  or  one-third  of  the  total  agricultural  wealth  of 
the  country,  and  which  are  signallv  exposed  to  inroads  from  new  pests. 
.A  comparison  of  inspection  records  from  southern  ports  for  the  fiscal 
years  ending  1927  and  1928  shows  an  increase  of  35  per  cent,  in  the 
number  of  shifts  arriving,  and  50  per  cent,  in  the  number  of  inter- 
ceptions. In  1928,  477  insects,  representing  at  least  150  species,  were 
intercepted  in  the  Southern  States,  one-sixth  of  these  being  taken  on 
the  Texas  border,  which  is  nearly  1,000  miles  lon^  and-  oners  many 
opportunities  for  the  introduction  of  pests.  Rapidly  mcreasing  facilities 
of  transport  are  rendering  the  accidental  importation  of  insects 
progressively  easier,  and  natural  barriers  that  have  hitherto  prevented 
the  distribution  of  insect  pests  are  fast  disappearing.   The  spread  of 
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tlic  pink  bollworm  [Platyedra  gossypiella,  Saund.]  from  Mexico  bv 
natural  means  [see  next  paper]  is  Ukely  to  increase  with  agricultural 
<tevd<^)inent»  and  liilestaaoins  of  otfa«r  pes^  wOl  pctobably  result  in  a 
sinular  manner.  The  reduction  ftom  fuU  3deld  per  acre  of  cotton  in  the 
Southern  States,  caused  by  injurious  insects,  shows  an  average  for 
three  5-year  periods  of  9  per  cent,  in  1911-1915  ;  15  7  per  cent,  in 
1916-20  ;  and  21-3  per  cent,  in  1921-25.  In  the  last  of  these  periods 
the  average  reduction  that  was  due  to  the  boh-weevil  lAtUhon€>mus 
gf^andis.  Boh.]  was  17-3  per  cent. 

Suggested  measures  include  strengthening  of  the  inspectum  service  ; 
extension  of  investigations  ;  more  intensiv^e  training  of  a  greater 
number  of  men  for  entomological  work  ;  and  increased  co-operation, 
particularly  of  an  international  nature.  Additional  studies  of  insect 
ecology  in  regard  to  pests  already  established  should  be  made  in  both 
summer  and  winter,  and  Ihe  possibilities  of  the  biological  control  of 
insects  likely  to  be  imported  should  be  studied  before  they  axiive  in  the 
country. 

CoAD  (B.  R.).  Organiwrtion  and  Pvogiwi  of  Pink  Bollworm  Research 
Investigations.— /.  Ecov.  Ent.,  xxii,  no.  5,  pp.  743-750,  3  re^ 
Geneva,  N.Y.,  October  1929. 

Platyedra  (Peciinophora)  gossypieUa,  Saund.,  which  although  present 
in  the  United  States  for  more  than  10  years,  has  hitherto  occurred  there 
in  numbers  only  great  enough  to  call  for  pre\  entive  or  eradicatory 
measures,  has  now  become  sufficiently  abundant  in  soutii-westem 
Texas  to  warrant  local  investigations  of  its  bionomics.  These  were 
therefore  begun  in  1928,  the  headquarters  of  the  work  being  at  £1  Paso, 
with  several  fielc!  laboratories  in  south-western  Texas  and  northern 
Mexico.  The  w  ork  in  hand  includes  studies  of  hibernation  and  flight, 
gin  trash  disposal,  cultural  control  methods  and  auxiliary  food- pi  ants. 

Some  of  the  most  interesting  results  hitherto  secured  have  been  in 
Gomiedion  with  the  migratory  habits  of  the  moths.  In  view  of  increase 
ing  indications  that  fl^t  was  an  important  factor  in  spread,  9  trap 
plantings  of  cotton  were  arranged  at  distances  var\4ng  from  40  to  75 
miles  from  the  nearest  cotton  helds.  At  the  end  of  the  season  S  of 
these  were  found  to  be  infested  with  P.  gossypiella.  A  further  series 
of  studies,  which  included  regular  observations  of  moth  abundance 
at  a  number  of  points  covering  a  distance  300-400  miles  north  and 
south,  records  of  seasonal  abundance  in  the  various  planting  districts, 
trap  plantings,  migration  screens  and  the  use  of  aeroplanes  equipped 
with  insect  collecting  traps,  showed  that  the  moths  have  a  distinct 
migratory  period,  starting  about  1st  September,  and  continuing  till  tlie 
appearance  of  frost.  Since  aeroplane  collections  showed  the  presence 
of  moths  at  considerable  altitudes  in  the  upper  air,  the  possible 
importance  of  wind  as  a  factor  in  spread  must  not  be  overlooked. 
Studies  of  infestation  in  western  Texas  over  a  period  of  several  years 
show  a  close  correlation  between  bollworm  activity  there  and  the  amount 
of  wmdiness  in  the  cotton-growing  districts  in  northern  Mexico  during 
the  month  of  September.  The  comparatively  low  wind  record  in 
northern  Mexico  during  September  1928  was  accompanied  by  a 
considerable  diminution  in  infestation  in  the  United  States. 

The  larvae  of  P.  gossypicfia  have  been  known  to  survive  in  the  winter 
resting  stages  and  occasionally  to  pupate  on  food-plants  other  than 
cotton  in  non-cotton  zones  established  for  purposes  of  eradication- 
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Repeated  tests  inacle  with  the  idea  of  re-establishing  infestation  from 
these  food-plants  either  on  the  same  plants  or  on  cotton  in  the  spring 
have  given  consistently  negative  results,  but  one  of  the  most  significant 
observations  was  the  contrast  secured  in  open  fields  in  two  areas  in 
Texas.  In  the  first,  which,  after  having  been  heavily  infested  in  1927, 
was  made  a  non-cotton  area  in  1928,  self-sown  cotton  became  heavily 
infested  before  it  was  destroyed  in  the  latter  year.  Okra  [Hibiscus 
esaUefUus]  and  Thurheria,  which  had  been  heavily  infested  in  the 
pcesence  of  cotton  in  1927  in  this  area,  showed  no  sign  of  infestation  in 
1928  in  the  absence  of  cotton,  although  in  the  other  area  under  observa- 
tion both  okrn  and  hollyhock,  with  cotton  present,  became  infested 
as  usual  in  that  year.  Biological  investigations  indicate  that  these 
plants  may  be  incapable  of  serving  as  continuous  food-plants  for  P. 
gossypidla,  but  must  be  reinfested  from  cotton.  Studies  of  hibernation 
showed  that  90  per  cent,  of  the  emergence  took  place  before  cotton  was 
available  for  food,  nAereas  99  per  cent,  mortality  among  the  over- 
wintering stages  was  produced  by  winter  ploughing  followed 
immediately  by  winter  irrigation,  these  operations  having  little  etiect 
at  other  seasons.  Spring  irrigation  was  observed  to  stimulate 
emergence. 

DuKNAM  (E.  W.).  Bipcriiiienti  on  the  Bfltaftkm  Mum  Am  Loeation 
of  Cotton  Mdi  and  the  Intensity  of  BoU  Weevil  fiitetation  the 

succeeding  Season.— /.  Econ.  Ent ,  x>ai,  no.  5,  pp.  750-756, 
3  graphs.   Geneva,  N.Y.,  October  ld29. 

Experiments  on  the  migratory  habits  of  the  cotton  boll  weevil 
[Anihonomus  ^randis,  Boh  ]  were  carried  out  in  Louisiana  in  1928  by 
means  of  screen  traps  under  conditions  that  were  peculiarly  favourable, 
as  floods  in  1927  had  destroyed  large  areas  of  cotton.  Observations 
were  carried  out  both  in  fields  where  cotton  had  been  grown  in  1927  and 
also  in  cotton  situated  at  varying  distances  up  to  3  miles  from  the  site 
of  an  isolated  extensive  cotton  planting  of  that  year.  Additional  tests 
were  made  in  woods  and  in  an  unplanted  field  a  mile  away  from  the  site 
of  this  planting.  The  screens,  which  were  treated  with  adliesive.  were 
set  up  between  28th  May  and  2nd  June,  and  observed  daily.  Records 
were  kept  to  deteimine  the  effect  on  dispersal  of  relative  abundance 
of  wee\^s,  sufi^y  of  food  and  distance  from  breeding-places,  and 
height  of  the  cotton  plants.  The  results  secured,  though  not  conclusive, 
indicate  that  there  was  no  relation  between  the  spring  infestation  in  1928 
and  the  situation  of  scattered  cotton  plantings  in  1927,  though  distance 
from  a  supplementary  source  of  weevils  may  be  an  important  factor 
in  early  spring  infestations. 

Fletcher  (R.  K.).  The  uneven  Distribution  of  Heliothis  ohsoleta 
^BMctaM)  on  Cotton  in  Taai.— /.  Ecoh.  Ent„  xxii,  no.  5,  pp. 
757-760.   Geneva,  N.Y.,  October  1929. 

Some  of  the  possible  causes  of  the  conspicuous  unevenness  of 
distribution  of  injury  to  cotton  by  Hdufihis  obsoUta,  F.,  in  Texas,  where 

it  is  relatively  vmiform  on  maize,  are  briefly  discussed.  Quaintance 
and  Brues  ( U.S.  Dept.  Agric.  Bur.  Evf  Bull  no.  vSO,  1905)  observed 
the  moths  to  be  noticeably  more  abundant  after  soaking  rain.  They 
point  out  that  the  supply  of  nectar,  which  constitutes  the  food  con- 
ditional to  oviposition,  would  be  less  plentiful  during  periods  of  drought. 
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and  that  pairasitic  and  pfedadotis  enemies  of  the  moth  are  much 
more  active  during  dry  than  during  lamy  weatlier,  Trichogramma 
minutnm,  Riley,  in  particular,  being  not  only  rendered  inactive,  but 
probably  destroyed  in  large  numbers  by  rain.  Uneven  distribntinn 
of  rainfall,  therefore,  is  one  of  the  probable  causes  of  inequality  m 
injury  by  H.  obseieta.  Variations  in  the  type  of  soil  in  wfaidi  cotton  is 
grown  resulting  in  a  lack  of  uniformity  in  the  quantity  of  nectar 
produced  is  another  probable  factor,  since  the  moths  are  attracted  to 
the  plants  producing  most  nectar.  An  experiment  to  determine  whether 
the  moths  are  attracted  by  other  sweet  substances  indicated  that  a 
bait  of  equal  parts  of  molasses  aiid  water  is  attractive  when  sprayed  on 
the  plants.  Another  possible  attracting  agent  is  the  honeydew 
produced  by  Aphids  [Aphis  gossypii,  GIov.],  which  often  infest  cotton 
that  has  been  dusted  with  calcium  arsenate  [R.A.E.,  A,  xvi,  268]  ; 
an  instance  has  been  observed  of  infestation  by  H.  obsoUia  increasing 
after  calcium  arsenate  had  been  appUed.  , 


EwiNG  (K.  P.).  Effects  on  the  Cotton  Plant  of  the  Feeding  of  certain 
Hemiptera  of  the  Family  Miridae. — /.  Econ.  Enf.,  xxii,  no.  5, 
pp.  761-765,  3  pis.,  4  refs.    Geneva,  N.Y.,  October  1929. 

Experiments  with  six  Capsids,  four  of  which,  Psallus  seriatns,  Rent, 
Lygus  praiensis,  L.,  Adelphoc&ris  rapidus,  Say,  and  Creontiades  debiiis, 
Van  D.,  are  known  to  infest  and  injure  growing  cotton,  whereas  the 
other  two,  PoeciloscyHts  basalts,  Rent.,  and  Lygus  apicalis,  Fieb., 
have  not  hitherto  been  recorded  as  pests  of  this  {dant,  showed  that  each 
of  these  species,  when  allowed  to  feed  in  cages  on  cotton  plants,  caused 
the  young-  squares  to  be  shed  or  become  bh*^ted,  produced  lesions  along 
the  maiu  stem,  branch  stems  and  leaf  petioles,  and  caused  mutilation 
of  the  leaves.  The  Capsids  are  mentioned  in  order  of  the  importance 
of  the  injury  caused  by  them.  The  e3q>erim«ats  with  C.  iMis  were 
carried  out  in  Texas  in  1925 ;  those  with  the  remaining  species  in 
Louisiana  in  1928.  Brief  references  are  made  to  the  literature  concern- 
ing some  of  the  species,  and  the  technique  of  the  experiments  and 
the  data  secured  from  them  are  discussed  in  detail.  Internal  and 
external  examination  of  the  lesions  showed  only  local  injury,  which 
seldom  extended  more  than  2  Dim.  and  never  more  than  5  mm.  from 
the  point  of  puncture.  ^ 


Reimhard  (H.  J.).  The  Value  of  Spring  Emergence  Becoids  on  the 
Oofital  Ite  Hopper,  Psattm  smaUts,^ /.  Bean,  BtU.,  xxii,  no.  5, 
pp.  765"76a  Geneva,        October  1929. 

An  examination  of  data  relating  to  the  spring  emergence  of 
Psallus  smakts.  Rent,  m  Texas  from  1926  to  1928  indicates  that  a 

heavy  spring  emeii^nce  is  not  always  necessarily  followed  by  severe 
injur\'  to  cotton,  mfestatioTr;  being  apparently  determined  by  thr 
status  of  the  crop  at  the  time  when  the  maximum  of  the  spring 
emergence  is  reached.  Low  temperatures  and  excessive  rainfall 
during  March  1926  retarded  emergence  of  P.  senatus  until  15th  April, 
when  the  cotton  had  come  up  generally  in  the  field,  and  unprecedented 
injury  to  the  crop  resulted  during  the  season.  The  maximum  of  a 
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Jljeav\v  emergence  in  1927  and  that  of  a  lighter  emergence  in  1928 
occurred  during  March,  with  approximately  normal  temperature  and 
rainfall  in  both  years.  Very  little  young  cotton  was  available  in  the 
field  at  this  time  and  little  or  no  soteequent  injury  to  the  crop  resulted. 


Hinds  (W.  £.).  PreUminary  Studies  regarding  Physioal  Qualities  and 
Disbibation  of  Sodium  Silicofluoride  Dusts. — /.  Econ.  EtU., 
xxii,  no.  5,  pp.  768-773.    Geneva,  N.Y.,  October  1929. 

The  following  is  taken  from  the  author's  abstract :  Field  experiments 
with  sodium  silicofluoride  dusts  applied  to  maize  and  sugar-cane  for 
control  of  the  sugar-cane  borer  [Diatraea  sacdmaHs,  F.]  have  been 
conducted  at  the  Louisiana  Experiment  Station  during  the  seasons 
1925,  1926  and  1927.  These  tests  have  shown  that  there  exists  in 
different  brands  and  mixtures  of  these  dusts  such  great  variations  in 
dusting  qualities  as  to  indicate  that  physical  texture,  free  flowing 
qualities,  lightness,  etc.,  may  be  as  important  as  its  chemical  chjaracter 
in  determining  the  insecticidal  value  of  a  dust. 

This  article  deals  with  a  preliminary  study  of  some  of  these  physical 
qualities  and  their  effect  upon  the  distribution  of  the  dust  through 
tne  dust  swath.  The  method  of  comparing  the  dusts  is  dosrribed,  and 
the  results  obtained  in  a  series  of  24  tests  with  8  different  materials  are 
shown.  The  study  includes  comparisons  of  the  quantity  of  dust 
deposited  per  1,000  sq.  ins.  of  area  at  points  15,  30,  45,  60  and  90  feet 
from  the  outiet  of  the  dusting  machine.  The  character  of  particles 
deposited  is  shown  visually  through  micik>*photographs  and  photo-prints 
made  for  the  dust  sample  at  each  distance.  Chemical  analyses  indicate 
considerable  separation  of  the  sodium  silicofluoride  particles  from 
hydrated  lime  particles  when  such  a  mixture  is  blown  out  and  spread 
by  air  current  to  a  considerable  distance.  These  studies  can  be 
coirelated  also  with  field  records  on  borer  control  and  foliage  injury 
on  sugar-cane. 


HvLL  (F.  M.).  The  Flaiit  Louia  FeoUmh  of  tii0  faias  Ml  Ooiit— /. 

Earn,  Enk,  X3di»  no.  5,  pp.  774-777.  Geneva,  N.Y.,  October  19& 

In  one  of  the  important  vegetable-growing  centres  along  the  Gulf 
coast  of  Texas,  low  temperature  and  high  winds  render  ineffective 
Standard  control  measures  against  various  Aphids,  including  Aphis 
p$0udohrassieae,  Davis,  and  Pemphigus  populitransuenus,  Riley,  which 
cause  serious  damage  to  crucifers.  Attempts  to  discover  a  satisfactory- 
method  of  control  have  included  experiments  in  fumigation  beneath 
cheap  tar  paper  covers,  in  which  calcium  cyanide,  at  a  dosage  of 
0*0285  oz.  to  70  cu.  ft.  with  an  hour's  exposure,  proved  the  most 
successful  fumigant.  A  method  of  heating  nicotine  sprays  and  dusts 
by  means  of  a  small  petrol  heater  attached  to  the  spray  tank  or  dust 
gun  appears  to  offer  promising  results  in  localities  with  cool  tem- 
peratures in  the  growing  season.  By  this  means  it  is  hoped  to  lessen 
the  cost  of  spraying  by  increasing  the  lethal  effects  of  the  same  dilution, 
admitting  of  the  use  of  greater  dilutions,  or  lessening  the  total  amount 
of  spra^  used  and  consequenUy  reducixig  the  time  required  for 
application. 
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Stewart  (M.  A  ).  The  Teaching  of  Entomology.  -  J-  P^con,  EnL, 
xxii.  no.  5,  pp.  777-781.   Geneva,  N.Y.,  October  1929. 

The  course  described  is  drawn  up  with  the  object  of  providing  a 
thorough  training  in  the  fundamentals  of  entomoiogy  that  may  combine 
the  creation  of  an  intelliefcnt  public  interest  in  the  work,  with  attracting 
the  type  of  student  suitable  to  enter  the  profession. 

MozNETTE  (G.  F  ).  Poor  Results  secured  in  some  preliminary  Airplane 
Dusting  of  Pecans  for  the  Control  of  the  Pecan  Leaf  Case- 
bearer.—  J.  Earn,  Ent.,  xxii,  no.  5,  pp.  781-782.  Geneva,  N.Y., 
October  1929. 

The  results  secured  in  expenments  in  the  spring  of  1928  against 
ilcrofosts  paBiMla,  Rag.  (pecan  leaf  case-bearer)  showed  no  appreciable 
difference  between  the  percentages  of  infested  buds  in  trees  dusted 

from  aeroplanes  and  in  untreated  trees.   The  average  number  of 

hibemacula  found  was  0*36  per  bud  on  the  dusted  grove  as  compared 
with  0-44  per  bud  on  the  controls.  In  dusting  pecan  trees  30  feet  in 
height  by  aeroplane  with  a  dust  containing  10  per  cent,  of  lead  arsenate, 
even  vrhen.  applied  at  the  rate  of  80  lb.  to  the  acre,  there  is  apparently 
too  great  a  dispersion  of  the  dust  cloud  to  secure  effective  control 
against  A.  palliolella.  This  difficulty  might  be  overcome  by  increasing 
the  percentage  of  lead  arsenate  in  the  dust  mixture  or  by  the  adaptation 
of  the  dusting  equipment  used  so  as  to  apply  a  larger  amount  of  dust. 

Snapp  (O.  I )  Swingle  (H.  S.).  Results  of  further  Investigations 
with  Paradichlorobenzene  around  Peach  Trees,  with  special 
Reference  to  Injury. — J.  Econ.  Ent.,  xxii,  no.  5,  pp.  782-785. 
Geneva,  N.Y.,  October  1929. 

This  paper  gives  the  results  of  experiments  conducted  in  Greorgia 
in  1928  with  paradichlorobenaene  for  the  control  of  the  peach  borer 
[Aegeria  exiHosa,  Say]  in  continuation  of  those  carried  on  since  1923 

[R.A.E.,  A,  xvi,  454].  The  hi^  tonpemtures  prevailing  In  the 
warmest  October  for  the  past  nine  years  caused  a  rapid  {generation 
of  the  gas.    Severe  injury  resulted  after  2—4  weeks   exposure  to  a 

oz.  dose  in  peach  trees  1,  2  and  3  years  old,  many  oi  which  were 
expected  to  die.  Little  injury,  and  that  mainly  conmied  to  the  bark 
layers,  was  caused  to  the  older  trees  by  the  appropriate  doses  [xvi,  455]. 

Paradichlorobenzene  dissolved  in  petrol  as  suggested  by  Siegler  and 
Brown  [xvi,  122  ;  xvii,  381]  failed  to  control  A.  exitiosa  in  Georgia  in 
October,  possibly  owing  to  the  nature  of  the  soil  (Orangeburg  clay). 

HoiDALE  (P.  A.).  The  Mexican  Fruit  Worm  Situation.— /.  Econ, 
Ent.,  xxii,  no.  5,  pp.  786-789.    Geneva,  N.Y.,  October  1929. 

.\  brief  acrount  is  given  of  the  work  carried  out  in  Texas  against  the 
Mexican  fruit  worm  [Anastrepha  ludens,  Lw.]  since  1927  [R.A.E., 
A,  xvi,  505,  etc.].  Intensive  inspection  has  failed  to  reveal  any 
infestation  in  the  Citrus  crops  of  1927-28  and  1928-29.  The  operation 
of  the  quarantine  [xv,  BBS]  has  been  maintained,  and  more  than  99  per 
cent,  of  aU  secondary  host-fruit  trees  have  been  destroyed  by  vohmtary 
co-operation  of  the  growers,  thus  ensuring  the  almost  perfect  preserva- 
tion of  a  host-free  period.   Ail  host  trees  have  also  been  cleared  of 
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fruit  on  the  Mexican  side  of  the  frontier  over  an  area  extending  from 
the  Gulf  about  100  miles  up  the  Rio  Grande  Valley.  The  inauguration 
of  the  quarantine  has  resulted  in  better  condition  of  the  orchards  and 
the  production  of  a  higher  grade  of  fruit. 

Clark  (S.  W.).  Insect  Pests  affecting  commercial  Crops  in  the  Lower 
Bio  Orande  VaUey. — /.  Econ.  Eni.,  xxii,  no.  5,  pp.  789-792. 
Geneva,  N.Y.,  October  1929. 

A  popular  account  is  given  of  the  insect  pests  affecting  cotton, 
vegetable  crops  and  Citrus  in  the  lower  Rio  Grande  Valley  of  Texas, 
the  more  important  of  which  include :  the  cotton  leaf  worm  [Alabama 
argiUaceat  lOk],  yfbkh  migrates  to  vegetable  crops  from  cotton  and  has 
recently  caused  severe  damage  to  cabbage,  etc  ;  the  bean  leafhopper 
[Empoasca  fahae,  Harr.],  which  transmits  bacterinl  blight  to  bp-ms  ; 
Diabroiica  spp.  on  cucurbits;  the  turnip  Aplnd  [Aphis  pseudobrassicae, 
Davis]  ;  and  the  onion  thrips  [Thrips  tabaci,  Lind.j,  for  which  all 
control  measures  tried  have  hitherto  proved  mefiective.  CUms  is 
attacked  by  a  number  of  Cocdds,  the  most  serious  of  which  is  the 
California  red  scale  [Chrysomphalus  aurantii,  Mask.],  and  by  the  lost 
mite  [Phyilocopfrs  oletvorus.  Ash m^  ,  which  is,  however,  easily  controlled 
bv  two  apj)lications  either  of  sulphur  dust  or  of  lime-sulphur  spray 
combined  with  two  oil  sprays.  The  cotton  bucculatrix  [Bucctdairix 
gossypidla,  Morrill]  has  recently  appeared  in  Texas  on  cotton  [cf. 
RA,  A,  XV,  304].  The  introduction  of  new  pests  in  the  Rio  Grande 
Valley  is  likely  at  any  time  owing  to  the  proximity  of  Mexico  and  the 
prevailing  south-east  winds. 

Hi7LL  (F.  M  ).  Some  possible  Means  of  Ck)ntrol  of  the  Damage  caused 
by  the  Cotton  Lea!  Worm  Moth  to  the  Fig.— ^  /  Econ,  EtU,,  xxii, 
no.  5,  pp.  792-796.    Geneva.  N.Y.,  October  1929. 

Severe  damage  to  figs  was  caused  in  Texas  by  Alabama  argillacea, 
Hb.  (cotton  leaf  worm)  in  1926,  when  the  moths  settled  in  swarms  on 
the  fruit,  which  subsequently  became  sour.  The  moths  feed  at  the 
open  end  of  the  iigs,  the  damage  sometimes  amounting  to  80  per  cent. 
In  1927  no  outbreak  occurred,  but  in  1928  the  larvae  were  numerous 
in  cotton  fields  adjacent  to  figs,  and  15,000  pupae  were  collected  for 
use  in  experiments  with  poison  baits  and  repellents.  The  baits,  most 
of  which  were  effective  in  cages,  consisted  of  sodium  arsenite  at  the 
rate  uf  ^  lb.  to  25  lb.  of  bulk  carrier  composed  of  fig  mash,  or  fig  and 
molasses  syrups,  sometimes  combined  with  bran.  The  mashes  and 
brans  were  encased  in  rou^  cheeseck>th  sacks,  and  strips  of  flannel 
and  sacking  Mrere  soaked  in  the  S3mips  and  suspended  from  the  tops  of 
the  cages.  A  choice  of  baits  and  a  number  of  normal  figs  were  offered 
to  the  moths.  100  of  which  were  placed  in  each  cage,  and  the  numbers 
dying  each  day  were  counted  for  3  days.  A  yeasty  fig  mash  gave  the 
highest  kill  on  the  first  day  (86)  and  a  total  kill  in  three  days  of  97. 
A  suitable  method  of  applying  these  baits  during  outbreaks  of  A. 
argillacea  Yk^  yet  to  be  devised.  Of  the  materials  tested  as  repellents 
on  figs,  pine  tar  oil  proved  more  effective  than  cade  oil,  but  the  effect 
of  both  wore  off  in  24  hours.  The  last  of  100  moths  confined  with  an 
abundant  food  supply  died  in  27  days  ;  without  food  the  total  number 
of  days  was  11.  Maximum  feeding  by  the  moths  took  place  just 
before  dark.   Feeding  is  apparently  intermittent  and  lasts  only  a  few 
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minutes.  Although  it  was  rare  to  find  more  than  a  dozen  moths 
feeding  at  once,  the  poison  experiments  showed  that  the  majority  of 
the  moths  fed  at  least  once  during  the  night. 

Lyle  (C).  Further  Tests  of  Oukmntm  Bait  Poisons.— J,  Econ.  Eni., 
xai,  no.  5,  pp.  797-798.   Geaev^,  N.Y.,  October  1929. 

This  is  a  fuller  account  of  work  already  noticed  [R.A.E.,  A,  xv^, 
524]  and  includes  a  table  showing  the  number  of  cutworms  of  various 
species  killed  by  each  type  of  bait 

Daniel  (D.  M.).  Techmgue  employed  m  transferring  Parasites  oi  the 
Odental  Fiaeh  MoOi  {Laspeyresia  moUOa  Baiek).— /.  Eeon, 
Ent,,  xm,  no.  5,  pp.  801-805.  Geneva,         October  1929. 

A  comparison  of  two  methods  of  handling  parasitised  mateiiai  of 
Cydia  (Laspeyresia)  molesta,  Busck,  in  sending  MacroeetUrus  ancylivora, 
Roh.,  from  New  Jersey  to  New  York  showed  that  it  is  preferable  to 
retain  the  material  at  the  place  of  collection  until  the  larvae  have 
reached  the  pupal  stage.  A  total  emergence  of  15*03  per  cent.,  of  which 
48-56  per  cent,  were  parasites,  was  secured  from  the  larvae  of  C. 
moic^la  in  peach  twigs  despatched  to  then  dcbtmation  immediately 
Upon  coUedion,  whereas  material  kept  in  jars  and  transfeixed  only 
ftfter  the  cocoons  had  been  spun  on  corrugated  cardboard  showed  a 
total  emergence  of  32-43  per  cent.,  of  which  68-69  per  cent,  were 
parasites.  Both  series  were  collected  over  approximately  the  same 
period  and  from  the  same  orchard. 

YoTHERS  (M.  A.).  Observations  on  some  of  the  more  important  Insects 
captured  in  Ck>dliug  Moth  Trap  Baits. — J.  Econ.  EtU.,  xxii,  no.  5. 
pp.  805-811, 1  ret  Geneva,  N.Y.,  October  1929. 

An  account  is  given  of  the  insects  caught  in  the  course  of  experiments 
with  bait  traps  for  Cydia  {Carpocapsa)  pomoneUa,  L.,  in  Washington 
[RA .  E.,  A,  xvi,  80].  The  baits  were  suspended  in  wide^outhed  miit 
jars,  or  in  tin  or  enamel  containers,  attadied  to  a  cord  run  through  a 
screw  eye  in  a  horizontal  limb  in  the  topmost  part  of  the  tree.  They 
consisted  of  either  an  apple  ferment  made  from  3  lb.  chopped  apple 
and  3  U.S.  gals,  water,  to  which  3  lb.  brown  sugar  and  6  cakes  of  fresh 
yeast  were  added  after  cooking,  and  allowed  to  ferment  5-6  hours,  or 
of  ferments  made  by  diluting  honey  or  molasses  with  10  parts  water 
and  adding  1  cake  of  yeast. 

In  one  of  the  experiments,  in  which  the  jars  were  filled  with  the  apple 
ferment  on  16th  April  and  examined  every'  3  da^'s  until  23rd  Septem- 
ber, Chrysopa  spp.  were  taken  in  small  numbers  until  early  in  July, 
after  which  they  were  increasingly  abundant  until  early  September 
and  then  decreased  rapidly ;  Hypsopygia  casUUU,  F.,  began  visiting 
the  baits  at  the  end  of  May,  reached  a  maximum  on  lOtii  July  and  then 
gradually  decreased;  and  Tortrix  {Cacoecia)  rosaceana,  Harr.,  was 
apparently  present  thrmiehout  the  season  from  20th  May  onwards, 
but  in  \tTy  small  numbers.  Bees  were  captured  only  during  the  first 
few  days  alter  the  blossoms  had  fallen.  C.  potnoneila  was  present 
from  26th  April  to  20th  September  in  varying  numbers,  according  to 
the  condition  of  the  brood  and  the  temperature.  These  results  were 
jnore  or  less  confirmed  by  1 1  other  tests,  which  also  showed  ^e  greatest 
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abundance  of  Noctnids  during  fhe  last  week  in  August  and  the  first 
week  in  Scptcmbrr.  "NTorc  insects  were  captured  in  conkrd  than  in 
raw  apple  terments.  Vinegar  was  the  least  satisfactory  bait  used. 
Molasses,  apple  and  honey  ferments  proved  the  three  best  baits,  and 
enamelled  kettles  or  pans  the  best  containers.  Chrysopa  spp. ,  Noctuids, 
T,  rosaeeana,  and  C,  ponwiuUa  were  cau^t  in  the  laigest  numbers  in 
the  molasses  fennent  pans,  but  H,  cosSUis  appeals  to  prefer  apple 
or  honey  ferments. 

♦ 

VAN  DFR  ■^TET•LF^:  (P,  A.)  &  Van  Lkeuwen  (E.  R.).  a  study  oi  the 
insecticidal  Properties  of  Soaps  against  the  Japanese  Beetle.— /. 
Econ.  Eni.,  xxii,  no.  5,  pp.  812-814.    Geneva,  N.Y.,  October 

Experiments  against  the  Japanese  beetle  \Popillia  japonica,  Newm.,] 
were  made  with  a  number  of  different  sodium  and  potassium  soaps, 
the  oils  and  fats  from  which  they  were  made  including  both  animal 
and  vegetable  products  belonging  to  the  groups  of  drym^,  semi-drying 
and  non-dr3dng  oils. .  The  soaps  were  prepared  from  the  oils  and  by 
saponifying  with  sodium  hydroxide  solution,  separating  the  im- 
saponifiable  material  and  acidifying  the  soap  solution  with  dilute 
sulphuric  acid.  The  separated  fatty  acids  were  wa:.hcd  repeatedly 
with  hot  water  and  a  suitable  portion  weighed  and  treated  with  the 
calculated  quantity  of  sodium  or  potassium  hydzoidde*  vrtikh  was 
dissolved  in  water.  The  solution  was  warmed  until  homogeneous  and 
plared  in  sealed  glass  jars,  each  stock  S3.mple  consisting  of  about 
450  gm.  soap  and  l.CHKj  gm.  water.  In  most  cases  solutions  could  be 
prepared  from  this  stock  containing  as  much  soap  as  corresponds  to 
6  lb.  to  50  U.S.  gab.  water.  Where  the  solubility  was  too  low  for  this, 
the  solution  was  used  with  some  soap  in  suspension.  A  drendiing 
spray  was  applied  with  a  hand  sprayer  in  cages  in  each  of  which 
approximatch'  100  beetles  were  confined.  Unsprayed  smartweed 
plants  were  used  for  food,  and  the  percentages  of  kill  were  determined 
after  24  and  48  hours.  The  percentages  of  kill  24  hours  aiter  the 
application  are  tabulated  as  a  basb  of  comparison,  taking  into  account 
the  percentage  of  beetles  that  died  in  control  cages.  The  best  result 
of  85  per  cent,  mortality  was  secured  with  sodium  soap  made  with 
coconut  oil,  whereas  palm  oil  gave  73  per  cent,  with  sodiiim  and  70  per 
cent,  with  potassiiun  soap.  In  view  of  surprismg  variations  in  the 
percentage  of  mortality  shown  ui  the  results,  and  the  fact  that  variations 
of  temperature  appeared  to  exert  considerable  influence  oveir  the  kOl, 
attempts  to  corraate  insecticidal  properties  with  the  chemical  and 
physical  properties  of  the  soaps  have  been  postponed  until  further 
data  have  been  collected 

CARTER  (R  H  ).  Compatibihties  o!  Insecticides.  I.  Fluosilicates 
and  Cryolite  with  Arsenates.— /.  Econ,  Eni,,  xxii,  no.  5,  pp.  814- 
818.    Geneva,  N.Y.,  October  1929. 

The  following  is  largely  takrn  from  the  author's  conclusions  :  Tests 
to  determine  the  compatibihties  of  arsenates  with  fluosilicates  or 
cryolite  were  made  by  mixing  the  materials  in  the  ratio  of  1.1b.  each  to 
about  46  U.S.  gals,  water  (2  gm.  to  800  cc.).  jnechanically  shaking  for 
half  an  hour,  allowing  to  stand  24  hours  at  20**  C.  [68"  R],  and  analysing 
ftafippW  of  the  solutions  for  soluble  arsenic  and  acidity.  Lead  arsenate 
may  be  mixed  in  water  with  the  fluosilicates  of  sodium,  potassium. 
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barium  and  calcium  without  the  formation  of  excessive  amounts  of 
soluble  arsenic.  With  the  exception  of  a  commercial  compound, 
containing  only  8*6  per  cent,  calcium  fluosilicate,  the  arsenates  of 
caldwn,  manganese,  magnesium,  aluminium  and  barium  wete  largely 
decomposed  by  the  presence  ct  fluosilicate.  Barium  fluosiUcate 
caused  the  formation  of  smaller  amounts  of  soluble  arsenic  than  the 
other  fluosilicates.  Magnesium  and  aluminium  arsenates  were  very 
slightly  affected,  but  calcium,  manganese  and  barium  arsenates  were 
greatly  decomposed  when  mJared  witii  barium  fluo^lkate  in  water. 
The  presence  of  ctyolite  sli^tly  decreased  the  formation  of  soluble 
aisenk  with  all  the  arsenates  used.  None  of  the  aisenates  developed 
excessive  amounts  of  soluble  aisemc  on  standing  in  tap  water  for  24 
hours. 

Simmons  (P.).  Henri  Louis  Duliamel  du  Monceau:  a  Pioneer 
Eoonondo  Entomologist — /.  Earn.  EnL,  xxii,  no.  5,  pp.  820-821, 
1  portrait.   Geneva,  N.Y.,  October  1929. 

A  brief  account  is  given  of  the  investigation  by  Duhamel  du  Monceau 
of  a  severe  outbreak  of  SUotroga  cereaiSla,  OL,  in  France  in  1761. 

Newcomer  (£.  J.)  &  Yothers  (M.  A.}.  Sterility  in  the  San  Jos^ 
Soak.— J.  Econ,  EnL,  toSSl,  no.  5,  pp.  821-822.  Geneva,  N.Y., 
October  1929. 

Repeated  examinations  of  pear  trees  that  had  been  sprayed  with 
lime-sulphur  in  the  spring  against  San  Joa6  scale  [^4  spiiiokapmikiosits, 
Comst.]  throughout  the  season  in  1923  and  again  in  1925  showed  an 
almost  entire  absence  of  yoimg  on  the  trees  and  of  embryos  in  the 
females,  although  many  of  the  latter  were  still  found  alive  even  in 
August  and  September.  The  same  condition  was  noted  in  1926  and 
1927  on  apple  trees  sprayed  late  in  March,  some  adult  females  remaining 
alive  until  September.  These  observations  may  account  for  the  success 
of  lime-sulphur  in  controlling  if.  permdosm  in  spite  of  the  fact  that 
actual  examinations  of  the  Cocdds  a  month  or  so  after  spraying  rarely 
show  complete  mortality. 

Swingle  (H.  S.).  The  Storage  of  liquid  Lime  Sulfur  in  Steel  Drums. 
— /.  Econ.  Ent.,  xxii,  no.  5,  p.  822.    Geneva,  N.Y.,  October  1929. 

The  practice  of  keeping  liquid  lime-sulphur  in  steel  drums  causes  a 
slow  reaction  resulting  in  the  production  of  ferrous  sulphide.  The 
precipitated  ferrous  sulphide  is  finely  divided  and  remains  in  suspension 
tor  considerable  periods,  giving  the  solution  a  dark  brown  colour.  The 
only  injurious  effect  upon  the  lime-sulphur,  however^  consists  in  the 
removal  of  small  quantities  of  sulphur  from  solution,  thus  weakening 
its  insecticidal  properties.  As  the  Ban  me  density  is  only  reduced 
0*2**  during  4  months'  storage  and  O'G"  during  a  year,  the  quantity  of 
sulphur  removed  is  apparently  slight. 

Alden  (C.  H.).  Sulfur  a  BepeQent  to  Trichogramma  minutum. — J, 
Ectm,  Ent,,  xxii,  no.  5,  p.  822.   Geneva,  N.Y.,  October  1929. 

AppHcations  of  sulphur,  which  completely  eliminated  Gamasid 
mites  infesting  incubators  used  for  the  artificial  rearing  of  Sitotroga 
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cerealella,  01.,  to  obtain  eggs  for  breeding  the  parasite,  Trichogramma 
minututn,  Riley,  although  they  caused  no  ill-etfct  ts  to  the  moths, 
rendered  their  eggs  toxic  to  the  adult  parasites,  whicii  became  sluggish 
and  died  in  24  hours,  none  of  the  host  eggs  being  parasitised. 

TiscHLER  (N.).  CtenmiolBattMapowJMaiyteaeiaatte 

/.  Eeon.  Ent.,  xxii,  no.  5,  p.  8^.   Geneva,  N.Y.,  October  1929. 

In  the  course  o£  work  against  the  Japanese  beetle  [PopiUia  japanica, 
Newm.],  it  was  observed  that  numbeis  of  common  dog-day  cicadas 
[  Tihicen  cameularis,  Hair.]  were  attracted  by  the  geranio!  bait  used  in 
the  traps.  This  bait  may  prove  of  value  against  the  17-year  cicada 
[  T.  s^Umdecim,  L.]  in  regions  where  that  insect  is  likely  to  be  prevalent. 

Lipp  (J.  W.).  Notes  on  Experiments  on  Ovipositional  Chemotropism. — 
/.  Econ,  EfU.,  xxii,  no.  S,  pp.  823-S2A.   Geneva,  N.Y.,  October 

1929. 

Further  details  are  given  in  relation  to  a  brief  accoimt  of  experiments 
already  noticed  [R.A.E.,  A,  xvii,  184]  from  which  the  names  of  the 
insect  and  tiie  chemical  used  were  omitted. 

The  presence  of  gailic  on  a  golf  course,  the  turf  of  which  had  been 
destroyed  by  Popillia  japomea,  Newm.,  suggested  the  possibility  that 
allyl  sulphide,  which  has  a  garlic-like  odour,  rnip;ht  attract  the  adult 
beetles  to  oviposit  in  the  vicinit3^  Allyl  sulphide  undiluted  proved 
too  strong,  but  numbers  of  eggs  were  laid  near  a  cup  containing  a 
^       cent,  solution  of  aUyl  sulphide  and  grain  alcohol,  few  or  none 

E found  near  the  plain  alcohol  used  as  a  control  in  the  same  cage, 
ir  results  were  seemed  with  a  1  per  cent,  sdutiim.  If  the  same 
result  could  be  obtained  with  allyl  sulphide  or  any  other  chemical 
Tinder  field  conditions,  this  would  constitute  a  valuable  control  measure 
used  in  conjunction  with  poisoned  soiL 

Snapp  (O.  I.)  &  Swingle  (H.  S.),  Relative  covering  Power  of  Miscible 
Oil  and  Oil  Emulsion. — J.  Econ.  Eni.,  xxii,  no.  5,  p.  824.  Geneva, 
N.Y..  October  1929. 

Expenments  were  made  with  a  coinniercial  miscible  oil  that  was 
stated  to  be  capable  oi  spraymg  irom  2  to  2}  times  as  many  trees  as 
a  (^ted  oil  emulsion,  ■  but  it  was  not  found  more  efEective  than  the 
latter  in  this  respect 

Smith  (F.  F.).  Some  Lile  Habits  of  Aphis  rubiphOa  fMeh.— Proc 
Pennsylvania  Acad.  Set.,  i  (1924-26),  pp.  83-^  Hairisbuig,  Pa.* 
192$.    [Received  1929.] 

A  brief  account  is  given  of  observations  in  Pennsylvania  on  Aphis 
rubicola,  Oestl.  {rubiphila,  Patch),  which  is  the  vector  of  mosaic  arid 
leaf-curl  of  raspberries.  The  winter  eggs  are  deposited  on  raspberry 
canes,  in  the  axils  of  the  buds,  in  crevices  of  the  bark  or  m  partii  attacked 
by  Antfaracnose,  and  hatch  in  early  April,  when  the  leaves  are  just 
separating  from  the  buds.  The  young  stem-mothers  crawl  to  the 
buds  and  soon  settle  down  at  the  base  of  the  new  growth,  where  repro- 
duction takes  place  and  compact  colonies  of  nymphs  form  about  them. 
Winged  mdividuals  appear  in  the  second  and  third  generations,  and  in 
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the  fourth  they  are  numerous,  and  a  sudden  general  dispersal  takes  place 
to  the  lower  leaf  surfaces,  where  feeding  continues  for  the  rest  of  the 
summer.  Very  few  winged  individuals  develop  on  the  leaves  during 
the  summer,  and  by  about  1st  Ncyvember  the  wingless  sociial  forms  are 
mature,  pairing  occurs  on  the  leaves,  and  the  females  descend  the 
petioles  to  oviposit,  dying  shortly  afterwards.  There  are  probably 
10  or  12  distinct  generations  in  a  season,  4  at  the  base  of  the  spring 
growths  and  6  or  7  on  the  leaves.  The  spring  forms  produce  from 
32  to  36  youiig  in  each  generation  ;  those  on  the  leaves  6  or  7, 
Predators  sudi  as  HModamia  eonvergens^  Gudr.,  and  Adalia  Hpuneiaia, 
h,,  and  the  Bracomd  parasite,  Aphidius  sp.,  generally  reduce  the 
apterous  individuals  in  the  colonies,  so  that  few  are  present  at  the 
time  of  dispersal. 


SiEAR  (J.  R.).  hmei  FndMon  Hiaadi  wlfli  pMtMir  BetewiM  to 

the  Leaf-hopper,  Etnpoa  potnana  McA. — Proc.  Pennsyhtmia  Acad. 
Sci,,  ii  (ld27-28)»  pp.  54^   Harrisbuig,  Pa.,  1928. 

The  factors  to  be  considered  in  attempting  to  predict  outbreaks  of 
insects  are  the  numbers  present  at  the  time  oi  prediction,  which  can  be 

ascertained  quite  accurately  in  the  case  of  most  pests  that  pass  the 
winter  as  eggs  on  the  trees,  the  reproductive  capacity  of  the  insect, 
meteorological  conditions,  and  natural  enemies.  As  the  last  two  of 
these  Victors  are  variable,  it  is  impossible  to  predict  ipdiether  an  insect 
with  hig^  reproductive  capacity  will  or  will  not  be  injurions  because 
it  is  abundant  or  scarce  early  in  the  season.  An  insect  such  as  Lygidea 
mendax,  Reut.  (light  apple  red  bug),  however,  does  not  increase  rapidly 
or  vary  much  in  numbers  from  year  to  year  except  under  the  effects  of 
spraying.  The  eggs  are  imder  the  bark  and  are  dithcult  to  detect, 
out  they  hatch  a  day  or  two  before  the  blossoms  open,  and  if  the  trees 
are  examined  at  blossom  time  for  injury  to  the  terminal  leaves  by  the 
young  nymphs,  it  can  be  definitely  determined  whether  nicotine  sulphate 
should  be  added  to  the  petal-fall  spray.  Much  attention  has  been  p^ven 
to  attempts  to  predict  the  incidence  of  one  of  the  leafhoppers  on  apple 
in  Pennsylvaiua,  Typhlucyba  \Empoa)  pomaria,  McA.  Observa- 
tions in  1924  showed  that  as  many  as  nine  leafhoppers  to  each  leaf  in 
the  first  generation  and  12  in  the  second  did  not  result  in  sufficient 
damage  to  warrant  special  spraying.  In  the  spring  of  1926,  a  count  of 
eggs  indicated  considerably  lower  infestation  than  this,  and  no  spra\' 
was  apphed.  Unfortunately,  severe  injury  occurred  owing  to  the 
unexpected  presence  of  three  other  species  of  leafhopper  on  the  trees, 
namely,  EfyUfcnema  hMtU^  GilL,  E,  obliqua.  Say,  and  E,  lawsoni. 
Baker  {dorsalis,  Gill.).  Since  these  species  overwinter  as  adults,  it 
wonld  br  impossible  to  predict  their  numbers  by  examining  the  twigs, 
but  the  author  believes  that  the  possibility  of  damage  from  T. pomaria 
alone  could  be  quite  accurately  determined. 

StlCHTER  (G.  B.V  Incidental  Eifects  following  certain  Greenhouse 
Practices  in  Control  of  the  Japanese  Beetle. — Proc  Pennsylvania 
Acad.  Set,,  ii  (1927-28),  pp.  58-60.    Harrisburg,  Pa.,  1928. 

The  quarantine  regulations  in  Pennsylvania  against  the  Japanese 
beetle  [Popiliia  japonica ,  Newm.]  require  that  all  soil,  sand  and  manure 
used  in  greenhouses  shall  have  been  fumigated  with  carbon  bisulphide 
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and  stored  under  conditions  that  prevent  reinfestation  hv  adult 
beetles  and  grubs,  and  that  ventilators  and  other  openings  must  be 
screened  between  15th  June  and  15th  October  with  metal  screening 
of  a  mesh  not  larger  than  8  to  the  inch.  The  effect  of  carrying  out 
these  regulations  on  inliestation  by  other  insects  is  discussed.  As  an 
effect  of  screening,  some  growers  report  freedom  from  Aphids,  Diar- 
thronowvia  hypogaea,  F.Lw.  (chrysanthemum  midge),  Tortrir  i/^acneda) 
rosaceavu!,  Harr.,  and  white  fly  [Trialeurodes  vapor  ariorum,  \\estw.]. 
Fumigation  of  the  soil  was  generally  considered  advantageous  in 
controlling  cutwonns  and  La^nosUma  (Pkyllopkaga)  sp.,  as  well  as 
weeds  and  earthworms. 


Heinrich  (C).   Two  new  American  Coleophoridae  (Lepidoptera).^ 
Proc.  Enf  Soc.  Wash.,  xxsd,  no.  1,  pp.  18-19.   Washington,  X>.C, 

January  1929. 

Coleophora  salmani,  sp.  n.,  is  described  from  birch  in  Mt.  Desert 
Island,  Maine,  and  C.  sparsipuHcta,  sp.  n.,  from  aster  in  Indiana. 


Sal.n^an  (K  a  ).  Notes  on  the  immature  Stages  and  Biology  oi  a  Birch 
Case-bearer. — Ann.  Ent.  Soc.  Amer.,  xjm,  no.  3,  pp.  4S0~466. 
Colimibus,  Ohio,  September  1929. 

Almost  complete  defoliation  ol  white  and  grey  birches  [Betula  alba 
and  B.  populifoUa),  observed  in  Mt.  Desert  Island,  Maine,  m  1927  and 
19S28,  was  found  to  be  due  to  Cckophortt  saUnam,  Heinrich  [see 
preceding  paper].  Apart  from  this  relatively  heavy  infestation,  the 
moth  has  been  observed  in  two  localities  on  the  mainland.  The 
immature  stages  and  larval  cases  are  briefly  describod  There  is  only 
one  .generation  a  year,  the  eggs  being:  laid  about  the  middle  of  July 
and  hatching  early  in  August.  The  iai  vae,  the  habits  of  which  are 
described  m  detail,  first  feed  between  the  epidermal  layers  of  the  leaf, 
and  subsequently  form  their  cases  from  the  layers  of  the  area  mined. 
They  hibernate  in  them  on  the  twigs  of  the  tree,  and  begin  tfaeur  feeding 
activities  again  in  the  following  spring,  the  majority  pupating  early 
in  July  on  twigs  on  the  tree  or  plants  under  it.  The  pupal  stage  lasts 
14-15  days,  ihe  adults,  which  live  for  6-10  days,  generally  remain 
in  sheltered  positions  during  the  daytime,  often  on  the  lower  surface  of 
the  leaves.  One  female  was  observed  to  lay  a  total  of  39  eggs  over  a 
period  of  7  days,  20  being  deposited  on  the  first  day.  In  the  field, 
eggs  only  occurred  on  the  lower  surface  of  thf  leaves,  being  observ^ed 
on  Corylus  americana  and  Alnns  sp.,  though  Betula  alba  appears  to 
be  preferred.  None  was  found  on  B.  populijolia.  As  many  as  33 
may  be  laid  on  a  single  leaf,  but  the  average  is  6*2.  In  addition  to  the 
trees  already  mentioned,  the  more  mature  larvae  feed  occasionally  on 
Salix  and  Quercus  rubra. 

C.  salmani  does  not  appear  to  be  attacked  by  many  natural  enemies, 
but  a  high  rate  of  mortality  occurs  among  the  hibernating  larv'ae. 
NvTnphs  of  Trombidium  sp.  were  found  feeding  on  the  eggs.  The 
Iduieumooids,  Hemiides  ieudlus.  Say,  and  Pimpla  {Itoplectis)  con- 
qmsUof,  Say,  and  a  Braconid,  Orgflm  sp.,  were  reared  from  the  pupae, 
frat  ibeir  status  was  not  determmed ;  the  first  two  may  be  hyper- 
parasites. 
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Howard  (L.  O.).  Aphelinus  mali  and  its  Travels. — Ann.  Ent.  Soc. 
Amtr.,  xxii,  no.  3,  pp.  341-368.  Columbus,  Ohio,  September 
1929. 

The  introduction  and  progress  in  various  parts  of  the  world  of 
Aphdmus  mali,  Hald.,  the  North  American  parasite  of  Eriosoma 
{Sdtizmeitra)  lanigerum,  Haiism.,  are  reviewed  from  the  liteiature. 

Andrews  (E.  A.).  Tho  HooiiMiuldjiie  Aiit»  Formiea  exsectoOes 
associated  with  Tree-hoppen. — Ann.  Eni.  Soc.  Amer.,  xxii,  no.  3, 
pp.  369-391,  5  figs.,  17  lefe.   Columbus,  Ohio,  September  19^. 

A  detailed  account  is  given  of  the  assodation  of  Formica  exsectouUst 
Ford,  with  the  Membracids,  Vanduzea  arquata.  Say,  and  TkeUa 
bimaculata,  F.,  on  Robinia  pseudacada  in  Maiyland. 

Frost  (S.  W.)  &  Dietrich  (H.).  Coleoptera  taken  from  Bait-traps.— 
Ann.  Ent.  Soc.  Amer.,  xxii,  no.  3,  pp.  427-437,  5  refs.  Columbus, 
Ohio,  September  1929. 

In  the  course  of  studies  of  baits  for  the  control  of  Cydiu  molesta, 
Busck,  carried  out  in  Pennsylvania  from  1926  to  1928  [R.A.E.,  A, 
xvii,  372,  etc.],  188  gcaiera  and  2S8  spedes  of  Coleoptera,  representing 
40faniilies,  weretakenin  the  bait  pails.  Notes  are  given  on  each  £umly 
represented,  and  some  of  the  rarer  spedes  are  mentioned.  The  most 
satisfactory  bait  for  general  purposes  was  found  to  consist  of  1  part 
molasses  to  20  parts  water.  The  operation  of  the  baits  may  be  divided 
into  three  distinct  |>eriods  :  a  short  period  of  alcohoUc  fermentation 
lasting  1  or  2  days  m  warn  weather ;  a  period  of  acetic  fermentation 
lasting  3  or  4  weeks ;  and  a  period  of  putrefaction  during  which  the 
bait  loses  its  attractiveness  for  most  insects.  During  the  first  period 
and  the  early  part  of  the  second,  Nitidulids  and  some  Lamelhcorns 
which  naturally  visit  flowers  came  freely  to  the  baits,  whereas  Silphids 
and  certain  Lamdhcoms  were  attracted  during  the  third  period.  The 
abundance  of  some  spedes  indicates  that  they  are  attracted  to  the  bait, 
while  the  great  variety  of  genera  and  small  number  of  individuals 
among  families  such  as  the  Chiysomelids  indicate  that  these  fell  into 
the  trap  by  acddent. 

Griswold  (G  H  ).  On  the  Bionomics  of  a  Primary  Parasite  and  of  two 
Hyperparasites  oi  the  €reranium  Aphid. — Ann.  Eni.  Soc.  Amer., 
xxii,  no.  3,  pp.  438U452,  3  pb.,  3  figs.,  10  refs.  Columbus,  Obao, 
September  1929. 

Studies  on  Aphelinus  jucufuius,  Gahan,  an  internal  primary  parasite 
of  Macrosipfmm  comdli.  Patch,  and  AphUmieyrUts  mqmsUeft  How., 
an  internal  parasite  of  this  Eulophid,  have  been  carried  out  since  1925 

in  New  York,  both  parasites  having  been  reared  continuously  in  cages 
since  November  1^6.  Obsen  ations  covering  a  much  shorter  period 
on  Asaphes  americana,  Gir.,  showed  this  Pteromalid  to  be  an  external 
parasite  of  either  Aphelinus  or  Aphidencyrius.  Unparasitised  Aphids 
were  never  attacked  by  either  of  the  h>^rpaiasites.  The  technique 
of  tilt  breeding  experiments  is  briefly  outlined,  and  the  immature  stages 
of  each  parasite  are  described 

The  following  is  taken  from  the  author's  summary  :  The  immature 
stages  of  all  three  parasites  are  spent  withm  the  Aphid.   The  adults 
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emerge  through  a  hole  gnawed  in  the  body  wall  of  the  dead  Aphid, 
usually  on  the  dorsal  surface  bctwoon  the  cornicles.  Feeding  at 
ox'ipKJsitiun  punctures  is  common  in  Aphtimus  and  Aphidtncyrius,  but 
not  in  Asaphes.  Aphelinus  appears  to  reproduce  by  parthenogenesis 
only,  all  of  the  progeny  being  females.  The  two  hyperparasites 
lepioduce  both  sexually  and  parthenogenetkall^ ;  in  both  species 
nnmated  females  only  produce  males,  and  even  with  sexual  reproduc- 
tion males  are  more  common.  The  life-cycle  of  ApheHnns  jucundus 
requires  4  weeks  and  that  of  the  Aphid  10  days,  the  lack  oi  adjustment 
of  the  parasite  to  the  host  making  it  difficult  to  determine  the  percentage 
of  parasittsnfu  The  two  hyperparasites  have  life-cycles  of  about 
3  weeks* 


Breakey  (£.  P.).  Notes  on  the  Natoral  Enemies  of  the  bis  Borer, 
Macnmodnui  ofmste  CMS  OMdOilen).— Soc,  Amer,, 
jam,  no.  3,  pp^  459-^464, 9  lefs.   Columbus,  Ohio,  September  1929. 

In  the  course  of  observations  of  an  unusually  heavy  infestation  of 
iris  in  Wisconsin  by  Macronodua  omtsta,  Grote,  which  has  lasted  for 
several  years,  the  following  Diptera  were  bred  from  the  larvae  :  Muscina 

^fnhftlans,  Fall.,  M.  as^imilis,  Fall.,  Myospila  meditahunda,  F.,  Sarco- 
piuiga  cimbicis,  Tns  ,  S.  latisterna  Park.,  and  Lyddla  [Masicera] 
senUis,  Mg.  In  1928  the  degree  of  parasitism  by  Diptera  was  10  per 
cent.,  the  adult  parasites  appearing  from  1st  to  10th  September  and 
the  first  moth  emerging  on  the  latter  date.  The  most  numerous  species 
was  M.  stabtdans,  foUowed  by  L.  senilis.  The  host  had  apparently 
been  destroyed  in  each  instance  just  before  pupation. 

The  leaf-feeding  activities  of  the  larvae  of  M.  onusta  are  conducive 
to  paiasitisation  by  L.  senilis,  the  eggs  of  which  are  laid  on  the  leaves, 
and  the  accumulation  of  excrement  in  their  burrows  would  help  to 
enable  larvae  with  habits  such  as  those  of  M.  stabulans  to  readi  them. 
No  Hymenopteroii<;  parasites  emerged  from  the  caterpillars  under 
observation,  though  two  species  have  been  recorded  in  Indiana  [R.A.E., 
A,  xvii,  39].  Predatory  enemies  include  a  bird,  Planesiicus  migrator  ins, 
and  small  rodents.  Calosoma  spp.,  particularly  C.  calidum,  P.,  were 
common  in  the  field,  and  the  larvae  readily  attacked  those  of  Macro* 
nodua  in  captivity. 


Neisw.\nder  (C.  R.)  &  HuBER  (L.  L.).  Height  and  Silking  as  Factors 
jnHnencing  European  Com  Borer  Population.— /Inn.  Ent,  Soc. 
Amer.,  xxii,  no.  3,  pp.  527-^2,  6  graphs,  2  refe.  Columbus, 
Ohio,  September  1929. 

This  paper  is  a  more  detailed  account  of  part  of  a  study  of  the 
European  com  borer  [Pyrausta  nubilalis,  Kb.]  and  its  environment  in 
Ohio  [R.A.E,,  A,  xviii,  38].  From  observations  carried  out  in  1927 
and  1928  on  several  varieties  of  maize,  it  appears  that  borer  population 
is  fundamentally  the  result  of  either  the  number  of  eggs  (le]X)sited, 
or  the  rate  of  larval  establishment,  or  both,  and  that  the  height  and 
date  of  silking  of  maize  are  closely  correlated  with  these,  P.  nubilalis 
being  single-bcooded  in  Ohio.  In  each  year  it  was  found  that  the 
greater  the  average  height  of  maise  in  the  plot,  the  more  eggs  were 
deposited.  There  is,  however,  no  marked  tendency  for  the  moths  to 
^lect  larger  individual  plants  in  a  given  plot.   The  correlation  between 
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o\nposition  and  silking  is  almost  as  close  as  between  o\4position  and 
height,  but  this  is  to  be  expected  since  the  coirelation  between  silking 
and  height  is  also  close. 

Studies  to  deteimine  why  delay  in  maturity  as  indicated  by  silkmg 
should  reduce  the  survival  rate  in  the  larvae  of  P.  nubUalis  indicated 
that  the  greatest  difioence  in  mortality  occurred  at  the  time  when  the 
larvae  were  becoming  established  on  the  plant  or  were  starting  to 
feed.  Data  secured  during  1928  showed  that  by  the  end  of  the  period 
16th-^lst  July  mortality  already  amounted  to  70  per  cent,  in  an 
eaily  variety  of  maixe  and  79  per  cent,  in  two  late  ones^  whereas  the 
total  mortality  for  the  season  was  79  and  88  per  cent.  From  23rd  to 
25th  July,  45  per  cent,  of  the  larvae  on  the  early  variety  were  feeding 
on  or  among  the  tassels,  whereas  only  8  per  cent  of  those  on  one  of  the 
later  ones  were  in  this  position,  a  correspondingly  large  proportion 
being  among  the  rolled  leaves  of  the  plant.  A  week  later  5-6  per  cent, 
of  the  larvae  were  in  the  tassel  in  the  eariy  variety,  as  compared  with 
12-4  per  cenl  in  the  later  one,  and  the  early  had  28  per  cent,  within 
the  plant  stem  and  the  late  only  5  per  cent. 

Resistance  to  larval  sur\'ivai  varies  inversely  with  the  silking  date 
whether  this  is  due  to  variety,  planting  date,  or  rate  of  development. 
The  difference  in  place  of  feeding  is  correlated  with  the  fact  that  in  the 
first  variety  the  tassels  appear  earlier  than  in  the  second,  and  also 
open  up  sooner,  forcing  the  borers  to  enter  the  stem  at  an  earlier  date. 
As  the  mortality  for  the  remaining  larval  period  was  practically  equal 
for  both  varieties,  it  is  assumed  that  the  specific  difference  in  the 
development  of  the  varieties  was  responsible  for  the  difference  in  the 
survival  rates.  It  seems  that  the  early- tasselling  food-plants  are  more 
perfectly  timed  to  the  early  larval  growth  and  accordingly  larger 
percentages  of  larvae  are  able  to  become  established  in  them. 

Dibble  (C.  B.)  &  Makston  (A.  R.).  Low  Cutting  xdhioef  Com  Bonr 

Menaoe. —  Quari.  Butt.  Michigan  Agric.  Expt.  Sta.,  xii»  no.  1, 
pp.  3^,  2  iigs.   East  Lansing,  Mich.,  August  1929. 

Three  years'  experimental  work  in  maize  fields  in  Ifidugan  has  shown 
that  the  numbers  of  the  European  com  borer  [Pyrausia  nubiloHs, 
Hb.]  left  in  the  stubble  can  be  greatly  reduced  hv  cutting  the  maize 
as  low  as  possible.  Ordinar}''  binders  can  be  set  to  cut  much  lower 
than  15  ins.,  which  is  the  height  of  stubble  frequently  left,  and  special 
ones  can  be  made  that  will  cut  almost  to  the  surface  of  the  ground.  A 
table  of  results  shows  371  borers  to  the  acre  left  in  2*9-inch  stubble  as 
compared  with  1,620  in  15-inch  stubble.  Borers  in  such  short  stubble, 
as  we]]  as  those  below  the  ground  suriace,  can  be  destroyed  by  clean 
ploughing. 

Swingle  (H  S  )  Composition  of  Commercial  Acid  Lead  Arsenate 
and  its  £eiation  to  arsenical  Injury. — J.  Agric.  Res.,  xxxix,  no.  6, 
pp.  393^1,  10  refs.   Washington,  D.C.,  15th  September  1929. 

The  analysis  of  a  large  number  of  samples  of  acid  lead  arsenate  over 
a  period  of  years  hai>  shown  that  the  content  of  water-soluble  arsenic 
ranges  from  004  to  5*93  per  cent,  as  arsenic  pentoxlde.  Moreover, 
there  is  always  a  varjdng  quantity  of  arsenious  oxide  present  (generally 
from  0-16  to  1'40  per  cent.).  The  author  has  investigated  the  effect 
of  these  variations  in  composition  on  foliage  injury,  and  shows  the 


^  kj  1^  o  uy  Google 


77 


results  of  field  and  laboratory  experiments  in  a  series  of  tables.  The 
conclusums  reached  are  as  follows :  At  low  concentratioiis  of  equivalent 
aisenic  content,  aisenious  and  arsenic  adds  are  equally  toxic  to  peach 
loHage.   At  higher  concentrations  arsenic  acid  is  the  moretoadc. 

Arsenic  acts  as  a  cumulative  poison  within  peach  leaves.  The  minimum 
concentration  of  arsenic  acid  toxic  to  peach  foliage  contains  the 
equivalent  of  0-0012  per  cent,  of  arsenic  pentoxide.  Acid  lead 
arsenates  containing  less  than  0-25  per  cent,  ol  arsenic  pentoxide  in 
water-soluble  fonn  gave  minimnm  foliage  injury.  Nothing  of  practical 
importance  was  gained  by  further  reductions  in  sohiUe  arsenic.  It 
is  apparently  impossible  to  reduce  the  soluble  arsenic  in  acid  lead 
arsenate  sufficiently  to  prevent  serious  injury  when  used  upon  tender 
foliage.  It  is  therefore  evident  that  acid  lead  arsenate  cannot  be 
safely  used  upon  susceptible  plants  without  the  addition  of  some 
material  to  prevent  scorching.  The  initial  soluble  arsenic,  within 
ordinary  limits,  has  little  or  no  efiect  upon  the  toxicity  of  add  lead 
arsenate  to  insects. 


Brock  (A.  A  ).   Orange  Ck>anty  Insectary  completes  big  Production 

Tear. — Mon.  Bull.  California  Dept.  A^^ric.^  xvm,  no.  9,  pp.  515- 
516.    Sacramento,  Cal,  September  1929. 

The  production  of  natural  enemies  of  the  citrophilus  mealybug 
[Pst-udococcus  gahani,  Green]  in  the  Orange  County  Insectary  of 
California  has  been  the  largest  since  its  establishment.  A  total  of 
23,692.440  of  Cryptokumm  Muh.]  was  produced  during 

the  year,  of  which  14,000,0000  were  liberated  after  1st  January,  these 
being  considered  adequate  to  deal  with  over  20,000  acres  of  Citrus. 
The  total  area  infested  with  the  mealybug  is  estimated  at  45,000  acres. 
The  number  of  the  Coccinellids  surviving  the  winter  was  not  large, 
and  heavy  infestations  appeared  in  the  spring.  Of  tiie  natural  enemies 
introduce  from  Australia  [cf.  RA.E.,  A»  xvii,  72,  etc.],  the  numbers 
reared  and  liberated  from  the  insectary  included  about  11,000,000  ol 
the  parasites,  Coccophagus  gurneyi,  Comp.,  and  Tetracncmus  pretiosus, 
Timb.,  some  3.0()0.(J<X)  of  the  Dipterous  predator,  Diplosis,  a  few 
of  the  small  Coccinellid,  Scymnus  (Pullns),  and  a  few  of  Chrysopa  sp. 
In  localities  where  the  Argentuie  ant  [Iridomyrmex  humilis,  Mayrj 
is  numerous,  a  poison  campaign  should  be  carried  out  immediately 
after  the  failure  of  the  natural  food  supply  owing  to  the  control  of  the 
mealybug  by  natural  or  artificial  means,  small  containers  filled  with  a 
weak  arsenirnl  poison  being  placed  in  the  path  of  the  ants  Tare 
should  be  taken  not  to  allow  the  poison  to  come  into  contact  with  the 
bark  of  the  trees  or  injury  will  result. 


Flandebs  (S.  K).   a  new  (Todling  lloth  PanMdti. — Pan-Pacific  Eni,, 
vi,  no.  1,  p.  32.  San  Francisco,  Cal.,  July  1929. 

An  undescribed  Ichneumonid  of  the  gentis  CaUiepkialtes  has  been 
observed  parasitising  the  larvae  of  the  codling  moth  [Cyiia  pomoneUa, 
L.  ]  in  walnuts  in  Calif omia.    Of  50  immature  larvae  taken  from  walnuts 

collected  at  random  from  one  orchard  on  1st  September,  !5  were 
parasitised,  the  temale  having  oviposited  on  them  through  the  green 
tissue  of  the  husk. 
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TiMBERLAKE  (P.  H.)-  A  new  Species  of  the  Eocyrtid  Qenns  Metaphycus 
Iraai  Waihlngtoii  {fisnBmas^m),—Pan'Pacific  EnU.,  vi,  no.  1, 
pp.  43-^.   San  Francisco,  Cal.,  July  1929. 

The  Encyrtid,  Metaphycus  kincaidi,  sp.  n. ,  described  from  Lecanium 
{EuUeamum)  coryli,  h,,  at  Seattle  (Washington)  ,  appears  to  have  almost 
extenninated  the  scale  in  the  neighbourhood. 


[Mote  (D.  C.).]    Department  of  Entomology. — Bienn.  Rep.  Oregon 
Agric.  Expt.  Sia.  1926-28,  pp.  101-109.    CorvaUis.  Ore..  1928. 

Fntnmological  investigations  conducted  in  Oregon  during  192B-28 
are  briefly  discussed.  Besides  the  root  wee%'i]s  already  recorded 
[RA.E.^  A,  xvi,  23,  24],  another  species,  Dyslobus  decor atus,  Lec, 
has  been  observed  causing  severe  damage  to  strawbeiries. 

In  tests  against  Hyien^ia  onHqua,  Mg..  on  onions,  though  numbers 
of  flies  and  larvae  were  destroyed  by  means  of  fly  traps  and  trap  crops, 
no  appreciable  reduction  in  injure-  resulted.  The  yield  of  the  crop  was 
considerably  increased  hy  the  application  of  mercur\^  bichloride, 
1  :  1,000,  once  a  week  lor  5  weeks,  beginning  when  the  plants  were 
1  in.  high,  but  the  method  is  expensive.  Severe  damage  to  gooseberries 
Mras  caused  by  Xyiocrius  agassizi.  Lec.  (black  gooseb^ry  borer). 
Promising  results  were  obtained  with  paradichlorobenzene,  applied 
against  the  larvae  in  An^nst  at  the  rate  of  1  oz.  to  each  plant  Serious 
injury  to  chemes,  the  lirst  for  several  years,  was  caused  in  onr  l  ^calitv 
by  Syneta  albida,  Lec.  [cj.  xiii,  626]  in  1925  and  1926 ;  during  the 
latter  year  damage  in  some  ordiards  amounted  to  70  per  cent,  of  the 
fruit.  A  spray  of  4  lb.  lead  arsenate  to  100  U.S.  gids.  water,  thoroughly 
applied  just  before  and  just  after  blossoming,  gave  70  per  cent,  control. 
Experiment<^  against  Taeniothrips  inconsequens ,  Uzel,  which  has  caused 
serious  damage  to  prunes  in  recent  years,  showed  that  spraying  early 
in  the  season  wiU  ensure  an  average  set  of  fruit. 

In  1926  various  oil  sprays  tested  in  summer  against  the  codling  moth 
^Cyiia  pomoneUa,  L.]  gave  no  appreciable  results  and  caused  severe 
mjun,'  to  the  apples.  In  1927  infestation  of  apples  treated  ^nth 
three  types  of  oil  ranged  from  18  to  25  per  rrnt  ,  as  compared 
with  4  per  cent,  of  those  treated  with  lead  arsenate.  In  the 
laboratory  the  oils  destroyed  a  very  high  percentage  of  the  eggs. 
Eggs  deposit^  on  sprayed  fruit  hatched  as  readily  as  those  on 
unsprayed  fruit,  but  the  moths  showed  a  preference  for  ovipositing  on 
the  latter.  Of  other  sprays  used,  calcium  arsenate,  2  lb.  to  100  U.S. 
gals,  water,  was  as  effective  as  lead  arsenate  ;  40  per  cent,  nicotine 
sulphate  substituted  for  lead  arsenate  in  the  last  cover  spray  gave 
slightly  inferior  results.  Calcium  or  sodium  fluosihcate  dusts  (15  per 
cent.)  were  tnefifective.  In  experiments  with  lead  arsenate  sprays, 
using  2,  4  and  6  lb.  to  100  U.S.  gals,  water,  it  was  found  that  a  higher 
percentage  of  uninjured  fruit  was  obtained  with  4  lb,,  6  lb.  being  no 
more  effective.  Slightly  better  control  resulted  where  casein-lime 
spreader  was  added  to  the  spray.  Tests  witli  arsenical  dusts  showed 
that  under  favourable  weather  conditions  dusting  may  be  as  satisfactory 
as8pra3nng. 

Experiments  with  soil  fumigants,  poison  baits,  etc.,  against  Scutiger- 

eUa  immactdata,  Newp.  f[::arden  centipede)  pave  inconclusive  results. 
The  eggs  of  this  Symphilid,  which  are  described,  were  found  in  tlie 
field  from  22nd  Apnl  to  2nd  June  ;  the  egg  stage  lasted  on  an  average 
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20  days.  The  first  young  individuals  were  found  on  2nd  May  and 
appeared  to  be  lolly  grown  by  August.  Some  overwintered  Symphilids 
lived  in  the  laboratory  until  1st  September. 

Ferris  (G.  F.).  Conoeming  the  Mediterranean  Fruit  Fly. — Science, 
Ixx.  no.  1819,  pp.  451-453.   New  York,  N.Y.,  8th  November  1929. 

The  author  doubts  whether  any  quarantines  or  other  measures  will 
prevent  any  insect,  such  as  the  Mediterranean  fruit- fly  [Ceratitis 

capitata,  Wied.],  from  beint^  introduced  into  the  United  States,  or 
whether  its  eradication,  once  it  hasgainedentr\^  is  economically  possible, 
in  his  opinion  the  whole  question  of  ^lant  quarantines,  from  the 
biological,  eoonoBoic  and  legal  points  of  view,  requires  reconsideration. 

Seoofd  €f  flomnt  Wotfci  JaimaiF  1  to  Mwndi  81,  IflSO.— C/.5.  Dept. 
Agric,  P.Q.r.A.,  S.R.A.  no.  98,  pp.  1-8.  Washington,  D.C., 
September  1929. 

A  table  is  given  showing  the  rapidity  of  the  spread  in  the  United 
States  of  the  Japanese  beetle  [PopilHa  japonica,  Newm.]  from  1916 
to  1928.  Anomala  orienialis,  Waterh.  (Asiatic  beetle)  appears  likely 
to  become  a  verv  serious  pest  of  lawns,  but  extends  its  distribution 
very  slowly,  unless  carried  mechanically.  Aserica  caslanea,  Arrow, 
also  attacks  lawns,  and  in  addition,  the  adults  are  capable  of  causing 
serious  injury  to  foliage. 

No  fresh  infestations  by  the  pink  bollworm  [Platyedra  gossypidla, 
Sannd.''  are  recorded.  The  thnrberia  weevil  [Aniktrn'-^mus  grandis 
thurberiae,  I'ierce]  was  more  numerous  on  cotton  in  192S  in  all  parts  of 
the  Santa  Cruz  Valley  in  Arizona  south  of  Tucson  than  in  previous 
years,  the  heaviest  infestation  occurring  in  the  southern  end  of  the 
valley. 

There  was  no  sign  of  the  gipsy  moth  [Porthetria  dispar,  L,]  in  New 
Jersey  in  1928,  but  in  the  barrier  zone  of  western  New  England  and 
eastern  New  York  a  number  of  fresh  infestations  have  been  found  in 
western  Massachusetts  and  north-western  Connecticut.  Attention 
was  directed  to  the  possibility  of  spreading  the  satin  moth  [StilpnoHa 
saUcis,  L.]  by  means  of  pussy-willow  twigs  sent  from  western  Washing- 
ton to  the  eastern  States.  A  close  approach  to  completion  of  the 
campaign  for  the  elimination  of  summer  host-fruit  trees  is  the  most 
important  development  in  the  area  regulated  on  account  of  the  Mexican 
fruit-fly  [Anastrepha  luaens,  Lvv.j  in  Texas  in  January-March  1929, 
over  ^,000  peaches,  plums,  guavas  and  similar  trees  having  been 
destroyed  since  1927  [cf.  R.A.E.,  A,  wiii,  66]  No  larvae  were 
found  in  the  regulated  area  during  this  period,  although  they  continue 
tn  occur  occasionally  in  the  markets  of  Matamoros,  just  over  the 
Mexican  border. 

Quarantine  on  account  of  Japanese  Beetle.  Notice  oi  Quarantine 
no.  48  (Sixth  Revision).  Rules  and  Regulations  (Seventh  Revision) 
supplemental  to  Notice  of  Quarantine  no.  48. —  U.S.  Dept.  Agric, 
P.  Q.  CA.,  S.R. A.  no.  98,  pp.  30-37.  Washington,  D.C. ,  September 
1929. 

The  previous  revision  of  Quarantine  no.  48  and  of  the  Rules  and 
Regulations  [RA.E.,  A,  xv,  297]  are  superseded  as  from  15th  February 
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1929.  The  art  a  quarantined  on  account  of  Popillia  japoniea,  Kewm., 
is  revised  to  include  infested  areas  in  Maryland  and  new  areas  in  the 
previously  infested  States  of  Connecticut,  Delaware  and  Pennsylvania, 
Less  stringent  regulations  are  aj)plied  to  lightly  inlested  areas  in  the 
District  of  Columbia  and  Virginia. 

SmTR  (L.  B.).  The  Uymm  BesOe,  preMoA  Sfcaioi  and  OonftraL— 

Yearb.  Acad,  Nat:  Sci.  PhUeMpMa.  1928,  pp.  5-15,  3  pis. 
Philadelphia,  1929. 

This  is  a  review  of  the  dtuatUm  regarding  Popillia  japoniea,  Newm., 
in  the  United  States,  including  the  quarantine  and  biological  and  other 
measures  directed  against  it.  In  the  author's  opinion  the  outlook  lor 
the  tdtimate  biological  control  of  the  insect  is  most  hopefuL 

[Oichard  Pests  and  their  Control  in  Ontario.] — 6(Hh  Ann.  Rep,  FruU 
Gr.  Ass.  Oniario,  1928,  pp.  29-43.    Toronto.  1929. 

The  situation  with  regard  to  the  oriental  peach  moth  [Cydia 
niolesta,  Busck]  in  Ontario  is  reviewed  by  W.  A  Ross,  who  also  discusses 
the  uses  and  limitations  of  oil  sprays.  He  does  not  consider  that  it 
pays  to  use  oii  in  the  vast  majority  of  apple  orchards,  where  Coccids, 
the  fruit-tree  leaf-roller  [ToHnx  argyrospUa,  Wlk.]  and  the  European 
ted  mite  [Paratetranychus  pilosus,  C.  &  F.]  are  not  serious  pests; 
pear  orchards,  on  the  other  hand,  should  be  sprayed  annually  with  a 
3  per  cent,  oil  spray  in  late  ^Tarrh  or  April  to  control  the  pear  psylla 
[Psylla  pyricola,  Forst.].  Tiie  same  spray  should  be  used  on  sweet 
cherry  just  before  bursting  of  the  buds  against  the  black  cherry  aphis 
[Myzus  cerasi,  F.].  On  peaches  it  is  ajndied  in  Bordeaux  mixture, 
but  should  oiUy  be  employed  if  the  San  jos6  scale  [Aspidiotus  pemi- 
ciosus,  Comst.]  is  present,  or  (at  4  per  cent,  strength)  if  the  cottony 
peach  scale  [Pidvinaria  amygdali,  Ckll.]  occurs. 

Notes  are  given  by  L.  Caesar  on  the  life-history  and  control  of  T. 
argyrospila,  against  which  arsenicals  are  effective  in  a  light  infestation, 
though  in  severe  cases  a  7  or  8  per  cent,  lubricating  oil  emulsion  should 
be  used  against  the  eggs,  and  on  the  apple  maggot  [RhagoUiis pomonella, 
Walsh]  and  the  cherr\^  fruit- flies  [R.  cingulata,  Lw.,  and  J?,  fausta, 
O.S.I,  the  adults  of  which  can  be  controlled  by  sprays  of  IJ  lb.  lead 
arsenate  to  40  gals,  water. 

Thompson  (W.  R.)     On  Natural  Control — Parasitology,  xxi,  no,  3, 
pp.  269-281.    Cambridge,  30th  September  1929. 

The  author  defines  natural  control  as  the  check  exerted  on  the 
multiplication  of  organisms  by  natural,  as  opposed  to  artificial, 
enviromueiital  factors.  He  considers  that  the  idea  that  the  distribution 
of  an  organism  is  chiefly  determined  by  one  or  two  fimiting  factors  is 
incorrect.  The  reduction  of  reproductive  rate  preventing  an  increase 
or  determining  a  decrease  in  numbers  is  due  in  the  vast  majority  of 
cases  to  complex  combinations  of  factors,  of  which  different  membei^ 
predominate  in  different  times  and  places.  That  the  natural 
control  of  organisms  can  be  effected  by  agencies  of  different  kinds 
depends  on  the  fact  that  it  is  primarily  due,  not  to  any  complex 
universal  mechanisms  or  regulatory  factors,  but  rather  to  the  intnnstc 
limitations  of  the  organisms  themselves.  Every  organism  has  certain 
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specific  characteristics,  and  an  environment  that  meets  its  specific 
needs  is,  lor  a  given  species,  the  optimom  enviionment.  Given  this 
environment,  indefinite  increase  at  a  specific  rate  is  possible ;  but  the 

environmental  conditions  are  in  no  two  places  exactly  alike,  and  at  a 
given  moment,  in  a  given  area,  the  precise  environmental  complex 
constituting  the  optimum  for  a  given  species  will  be  found  at  relatively 
few  points.  When  conditions  approach  the  optimum,  the  species 
automaticaUy  increases  in  numbers.  This  increase  constitutes  what  is 
called,  teduUcally,  an  outbreak,  which  is  of  necessity  an  abnormal 
phenomenon.  The  organism,  however,  ob\nously  cannot  go  on 
increasing  indefinitely.  As  it  increases  in  numbers,  it  necessarily 
spreads,  both  in  space  and  time.  As  it  spreads,  it  moves  to  points 
outnde  its  optimum  environment,  when  its  rate  of  multiplicatian 
inunediately  (uminishes.  Thus,  even  under  most  favourable  conditions, 
there  cannot  be  a  continixius  and  uninterrupted  increase  in  numbers, 
but  sini}  1\  an  oscillating  movement,  which  is  more  likely  to  be  feeble 
than  extensive,  because  of  the  narrowly  circumscribed  optimum  and 
restrictive  adaptive  powers  of  the  majority  of  species. 

The  author  believes  that  the  control  of  insect  pests  is  principally 
effected  by  physico-chemical  factors,  rather  than  by  entomophagous 
insects.  The  reason  for  this  is  that  parasitic  control  is  effected  by 
their  specific  organisms,  whose  distribution  in  time  and  space  is  limited 
by  their  specific  requirements,  of  which  the  presence  of  the  host  is 
only  one.  Only  a  few  of  such  organisms  are  capable  of  acting  upon  any 
given  host.  The  physical  factors  of  control,  on  the  contrary,  are  simply 
intensities  of  omnipresent  physical  and  chemical  influences  above  or 
below  the  limits  between  which  a  given  species  can  subsist.  The 
range  over  which  they  will  be  found  acting  is  obviously  far  more 
extensive  than  that  of  the  biotic  factors.  Furthermore,  the  number 
of  physical  factors  of  control  is,  for  practical  purposes,  unlimited,  since 
any  departure  in  either  the  positive  or  negative  direction  of  any  physical 
factor,  from  the  intensity  that  a  given  species  can  tolerate,  will  eliminate 
it.  In  general,  it  appears  that  such  tropical  regions  as  are  favourable 
to  life  in  general  will  be  those  in  which  the  biological  fnrtors  will  be  of 
the  greatest  importance  as  compared  with  physical  ones,  and  that 
in  regions  unfavourable  to  life  in  general  they  will  be  relatively  un- 
important. The  part  played  by  biologind  and  physical  factors 
respectively,  in  the  control  of  any  organism  in  a  region,  can,  however, 
be  determined  only  by  careful  investigation,  since  these  general  rules 
are  not  always  applicable.  The  most  promising  method  for  attacking 
the  problem  of  the  natural  control  of  a  given  species  is  to  determine 
the  ecological  optimum,  by  a  careful  laboratory  study  of  its  physiology 
and  habits.  The  organism  with  its  specific  behaviour  and  requirements 
Is  the  centre  of  the  problem,  and  it  is  not  until  this  is  understood  that  a 
clue  will  be  found  to  the  fluctuations  in  its  numbers. 

Paul  (W.  R.  C).  The  Control  of  Red  Weevil  {Rhyncophoms  ferru- 
gineus  F.)  in  Oooonut  Palms.— rro/>.  Agriculturist,  Ixxiii,  no.  3, 
pp.  131-135,  1  pi.   Peradeniya,  September  1929. 

Rl^nehopharus  /errugineus,  F.  (red  weevil)  is  the  most  important 

pest  of  coconuts  in  Ceylon.  The  stems  of  young  trees  4-10  years 
old  rvre  usually  attacked  ;  those  of  mature  palms  being  too  hard  to 
permit  the  penetration  and  development  of  the  larvae.  The  crowns 
of  trees  of  all  ages  may  be  attacked  when  they  have  been  damaged 
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by  Orycles  rhinoceros,  L.,  or  otlier  causes,  and  wounds  or  cracks  on  the 
steins  of  young  palms  also  attract  the  ovipositing  weevils  [RA,E,,  \ 
A,  xi,  56].    The  larvae  on  hatching  tunnel  through  the  soft  tissues  of 
the  stem,  where  the  life-cycle  is  completed     The  weevils  hnve  been 
obser\'ed  to  attack  other  species  of  palm,  mciuding  Caryota  urens. 

To  prevent  infestation,  wounding  the  trees  and  stripping  the  leaves  , 
should  be  avoided.  Wild  pigs  and  porcupines,  which  daunage  the  basal 
parts  of  young  pahns»  should  be  kept  in  check.  Heavy  nitrogenous 
maniuing  promotes  rapid  and  sappy  growth,  which  causes  cracks  in  the 
bark.  Attacked  palms  should  be  treated  without  delay.  The  infested 
tissues  should  be  cut  out  and  the  cavity  painted  with  tar,  filled  in  wdth 
sand  and  cement  mortar  and  finally  cemented  over  flush  with  the 
smriboe  of  tiie  stem  ;  rubble  or  smaU  stones  should  be  substituted  for 
sand  when  the  cavity  is  large.  Since  the  weevils  are  attracted  to 
recently  killed  palms  and  breed  in  them  for  about  3  months,  their 
use  as  traps  is  recommended.  C.  urens  forms  a  ver\'  attractive  trap, 
as  most  of  its  stem  at  any  age  is  soft  enough  to  permit  the  de\  elojunt  at 
of  the  larvae.  Young  coconut  palms  that  have  iailen  or  the  apical 
parts  of  recently  dead  ones  of  any  age  to  a  distance  of  two  or  three  feet  , 
from  the  crown  can  also  be  used.  The  stems  should  be  split  longi- 
tudinally into  two  pieces,  wdiich  should  be  piled  up.  Within  the  first 
two  weeks  a  number  of  ovipositing  weevils  can  be  captured  round  the 
traps  ;  at  the  end  of  two  months  the  pieces  should  be  split  open  and 
the  insects  collected  and  destroyed.  In  one  locality  two  traps  were 
found  to  contain  77  and  60  adults  and  6G9  and  737  larvae  respectively. 

Miller  (N.  C.  £. ) .  Notes  on  SOora  nitens  Walk.,  a  Nettle  Caterpillar  " 
Pest  of  Coconut  Palms»  with  special  Reference  to  Outbreaki  in  the 
Nak  Anm  and  Bigaa  Diloh  mMeli.— JIf  otoyoM  Agrie.  J,,  xvii» 
no.  9,  pp.  315-325, 1  {d.,  16  refe.  Kuala  Lumpur,  September  1929. 

The  Limacodid,  Sdora  niims,  Wlk.,  has  been  known  in  Lower  Perak 
since  1912,  but  its  attacks  are  becoming  more  frequent  and  widespread 
and  have  extended  from  young  to  mature  palms.  About  2,500  acres  are 
affected  in  various  districts,  the  food-plants  being  coconut,  oil  palm 
{Elaeis  guineemis)  and  Nipa  fruticans.  In  Java  and  Sumatra  the 
range  of  food-plants  is  much  wider.  The  eggs  are  usually  deposited 
in  small,  inegular  patdies  on  the  lower  surface  of  a  pinna  near  the  tip, 
and  the  larvae  prefer  to  remain  under  the  pinnae,  especially  of  the  lower 
fronds,  where  they  axe  protected  from  sun  and  rain,  until  all  but  the 
midrib  is  eaten  away.  When  mature,  they  drop  to  the  groimd  and 
construct  cocoons  in  cracks  in  the  soil,  among  roots  of  cover  crops, 
or  in  fibres  at  the  base  of  fronds.  The  pupal  stage  lasts  25-27  days, 
and  the  whole  life-cycle  seems  to  require  about  6-7  weeks.  On 
palms  up  to  6  years  old  hand-picking  the  larvae  is  very  effective ; 
very  young  larvae  can  be  squashed  on  the  trees,  the  hands  being 
protected  from  the  urticating  hairs,  and  larger  ones  can  be  dislodged 
from  the  trees  wAih.  a  stick  and  buried  in  the  soil.  On  mature  palms, 
long  bamboo  poles  with  a  brush  attached  are  useful.  Cocoons  may  be 
collected  A  spray  of  2  or  3  lb.  lead  arsenate  to  50  gals,  water  is 
effective,  but  requires  expert  supervision  and  a  powerful  sprayer  for 
larger  trees. 

The  larvae  are  attacked  by  several  parasites,  notably  the  Tachinid, 
Chaetexorista  javana,  Br.  &  Berg.,  which  has  proved  of  considerable 
value  in  controlling  outbreaks  of  this  niotii  on  tea  in  Java.    The  fly 
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-  oviposits  on  larvae  of  any  stage,  and  the  parasite  larva  feeds  internally 

-  on  the  host.  The  latter  usually  lives  to  spin  its  cocoon,  in  which  the 
'  parasite  pupates.  Gjllected  cocoons  should  therefore  be  kept  in  such  a 
•    manner  that  the  adult  parasites  can  escape.    Insectivorous  birds  should 

be  encouraged,  as  they  are  of  value  in  Java  ;  held  rats  and  ants  destroy 
the  cocoons,  and  fungous  diseases  kill  many  of  the  larvae. 


Reyne  (A.).  Ow  em  hevfge  tchildfaiiipbuig  In  de  oocospaknen  op  hel 
eiland  Oroot-Sangihe.  [On  a  severe  Scale  Infestation  of  Coconut 
Palms  in  the  Tsland  of  Croat  Sangi.] — Vakbl,  Bid.,  x,  no.  8, 
pp.  129-134.   Helder,  April  1929. 

An  outbreak  of  AspiMotus  destructor ,  Sign.,  on  coconuts,  which  was 
more  severe  than  any  pre%nousIy  observed  in  the  Dutch  East  Indies, 
began  in  October  1925  on  the  island  of  Great  Sangi,  and  by  the  end  of 
1927  about  350,000  palms  were  attacked,  many  thousands  being 
killed.  Two  parasites  of  this  Coccid,  ComferieUa  [uni/asciaia,  Ishii, 
and  Apkelinus  ckfysomphali,  Mercet],  were  mtroduced  from  Java  and 
the  former  appears  likely  to  become  generally  established.  At  the  end 
of  1927  and  early  in  1928  there  was  a  great  mortality  among  the  scales 
in  the  district  where  the  outbreak  was  first  observed,  but  not  in  localities 
that  were  infested  later.  A  change  in  the  character  of  the  sap  of  the 
infested  palms  was  noticed,  and  tins  may  have  been  the  cause  of  the 
death  of  the  Coccids. 


Harrison  (E.).  History  and  Activity  of  Locusii  In  Emya  and  relative 
Ck>sts  o!  Destruction.— Bu^.  D^.  Agnc.  Kewya,  no.  9  of  1929, 
26  pp.   Nairobi.  1929. 

Invasions  of  locusts  (Schisiocerca  gregaria,  FoTsk.)  have  been  recorded 
in  Kenya  Colony  in  1892,  1894  and  1898.  From  1901  to  1909  and 
1914  to  1917  locust  swarms  came  every  year  ;  they  were  recorded  in 
1919,  but  were  not  observed  again  until  March  1928,  when  the  present 
invasion  started.  Three-quarters  of  the  land  surface  of  the  Colony, 
which  are  scarcely  populated,  are  ideal  places  for  locust  propagation, 
and  control  measures  are  bound  to  be  expensive  and  incomplete  until 
the  territory  is  further  developed.  For  the  time  being  most  of  the 
uninhabited  areas  can  be  reached  only  by  aeroplanes  ;  it  is  hoped  that 
it  may  eventually  become  possible  to  use  these  to  scout  and  drop  poison 
bait  or  sodium  arsenite  dust. 

The  author,  however,  maintams  that  relatively  inexpensive  measures 
of  destruction  should  be  used  wherever  possible.  As  the  result  of  his 
experience  during  the  present  invasion,  he  suggests  a  scheme  of  locust 
control  organisation,  with  centra!  headquarters  situated  in  Nairobi 
and  district  field  headquarters  with  eight  operating  units,  each  con- 
sisting of  a  temporary  locust  officer  and  native  stafi.  A  detailed 
estunate  for  such  an  organisation  is  included ;  the  total  cost  of  the 
upkeep  of  one  field  headquarters  and  units  during  40  days,  which  are 
necessary  to  exterminate  an  infestation  of  5-6  thousand  acres  of  actual 
hoppers,  would  be  about  £3,800. 

Against  the  flying  swarms,  flame-throwers,  sprays,  dusts,  and  baits 
may  be  used,  but  the  results  obtained  do  not  usually  justify  the  cost. 
Against  hoppers,  baits  and  contact  spraying  or  dusting  with  sodium 
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arse  n i  t  e  are  suggested.    For  spraying,  5 <».  sodium  arsenite  is  disserved 

in  4  gals,  water;  the  cost  is  about  19s.  an  acre  with  hand  pumps,  and 
65.  v.ith  ;i  pump  used  direct  from  a  lorry.  Dusts  should  be  applied 
with  tins  converted  into  fine  dredges.  Bran,  dung,  chopped  potato 
tops,  sisal  waste  or  chenopodiaceous  weeds  can  be  used  for  the  baits, 
with  or  without  an  admixture  of  10  per  cent,  of  fresh  crushed  hoppers. 
Sodium  arsenite  is  added  at  the  rate  of  20  oz.  to  100  lb.  dry  bait, 
with  a.s  much  water  as  is  nccessan,"  to  damp  the  bait  evenly. 
Fairly  moist  bait  is  tiung  out  among  aggregates  of  hoppers  in  the 
evenings  and  mornings ;  during  the  day  this  should  be  done  only 
when  they  are  feeding.  Egg  destruction  may  be  effected  by  hoeing 
over  the  hifested  land. 

Balachowsky  (A.).  OliMiyalUns  Uologiques  snr  ha  panuitw  ta 
cocddes  dn  Hqid«Allfl»in.  (Conthlmtion  k  V6tade  des  ooccides 
de  PAtrique  miMOie;  5e  note.)— ^«ft.  Epiphyiies.  xiv  (1928)» 
no.  4,  pp.  280-312,  18  figs.,  27  refs.   Paris,  July  ld29. 

Continuing  his  studies  of  north  AMcan  Cocdds  [RA,E.,  A,  xyii, 
128",  the  author  reviews  the  parasites  and  predators  found  in  association 
with  them  and  indicates  their  distribution  in  north  Africa. 

The  Xitidulids,  Cybocephalus  seminuhim,  Baudi,  and  C.  flaviceps, 
Reitt.,are  predacious  on  Parlaloria  blanchardi,  Ldi^.  (date  scale)  and, 
together  with  the  CoccmeUM,  Pharoscymnus  anehorago,  Fairm.,  reduce 
it  to  negligible  importance  in  many  regions.  An  outbreak  of  P. 
hlanchardi  suddenly  appeared  in  south  Oran  in  1920,  some  100,000 
date  palms  being  killed.  In  June  1925,  C.  semutiilum  and 
anchorago  were  introduced,  and  although  the  scale  is  still  present  to 
some  extent,  no  more  dying  trees  are  seen.  C.  seminulum  has  several 
generations  a  year ;  the  adults  are  strong  fliers  and  are  carried  long 
distances  by  the  wind.  C.  flaviceps  has  also  been  found  attacking 
Diaspis  zamiae,  Morg.,  and  Chrysomphalus  dtctyospermi,  Morg. 

Coccinellid  predators  include  Thea  thrtri ferae,  Sic,  attacking  Phena- 
coccus  peyerimiwjfi,  Vayss.  ;  Chilocorus  hipustulatus,  L.,  attacking 
Aspidiottts  hederae.  Vail.,  and  other  Coccids  ;  Exodiomus  quadripustu- 
lotus  var.  anchorifer.  All.,  whidi  is  a  general  feeder  on  Coccids  ,*  £. 
pubescens,  Kust.,  which  is  usually  |»'edacious  on  Aphids,  but  was 
found  once  attacking  eggs  and  yoimg  larvae  of  Gueriniella  serratulac, 
F  ;  Novtus  cardinalis,  Mul-^  .  \\'hirh  is  perfectly  acclimatised  in  Algeria 
and  apparently  only  feeds  on  I  eery  a  purchasi,  Mask.  ;  N.  cruentalus, 
Muls.,  found  rarely  and  probably  predacious  on  Palaeococcus  {Mono- 
phUbus)  fuscipetmis,  Burm. ;  Hypcraspis  guUulaius,  Fairm.,  exclusively 
predacious  on  Stotzia  striata,  Marchal ;  Scynmus  kiesenwetteri,  Muls., 
attacking  Trabidina  elastica,  Marchal,  and  an  undescribed  species  of 
Naiococcus  ;  Plmroscymnus  setuhsus,  C  hevr.,  predacious  on  Aspndinfus 
hederae,  and  Chionaspis  striata,  Newst.  ;  and  P.  anchorago,  which 
attacks  Phoenicococcus  marlaUi,  CkU.,  and  Parlaloria  hlanchardi. 
Cfyptolaemus  monirauzim,  Muls.,  has  been  introduced  into  Algeria 
on  more  than  one  occasion,  but  seems  unable  to  vdthstand  the  n<»th 
African  winter. 

Many  of  the  Hymenopterous  parasites  of  Coccids  have  not  yet  been 
observed  in  north  Africa  ;  but  the  following  Eulophids  have  been 
recorded :  Aphelinus  chrysomphali,  Mercct,  which  is  practically 
exclusively  parasitic  on  Ckrysomphalus  dtctyospermi,  but  is  occasionally 
found  on  C.  ficus,  Ashm.  (aomdum,  auct.) ;  Aphelinus  hngiclavae. 
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Mercet,  found  in  smaU  numbers  on  A^pididus  hederae,  C.  Mdyospermi, 
Diaspis  zamiae,  and  Chionaspis  berlesei,  Leon. ;  Aphelinus  diaspidis. 
How.,  on  Diaspis  rchinncacfi,  Rch.  {calyptroides,  Costa) ;  A .  maculicornis, 
Masi,  on  Parlatoria  pergandei,  Comst.,  of  which  it  reduces  the  numbers 
considerably  throiighout  the  summer  ;  A.  mytilaspidis,  LeB.,  on  Lepi- 
dosaphes  wmi,  L. ;  Aspidiotiphagus  citrinus.  Craw,  on  Aspidiotus 
hederae  yjid  other  Coccids ;  Aspidiotiphagus  liun^mryi,  Berl.  &  PaoH, 
found  in  small  numbers  attacking  Fiorinia  fiorimae,  Targ.,  and 
ChrysomphaluK  ficus  ;  ProspalteUa  leucaspidis,  Mercet,  parasitic  on 
Leucaspis  pustUa,  Lw.  ;  ProspalteUa  sp.,  on  Chionaspis  ceratoniae, 
Marchal ;  Hispanidla  lauri,  Mercet,  on  F.  fioriniae ;  Coccophagus 
scuieUaris,  Dahn.,  on  Putvinaria  vitis,  L.;  C.  lunulalus,  How.,  un 
Coccus  kispmdum,  L,,  and  P.  messmhryanUiem,  Vallot ;  C.  niger, 
Masi,  on  Stotsia  stnata ;  and  TetrasHchus  sp.«  on  A^oitcttmum 
ilicicola,  Targ. 

Kncyrtids  include  Encyrtus  lunatus,  Dalm.,  parasitic  on  FiLippia 
oleae,  Costa ;  Chiloneurus  formosus,  Boh.,  and  Blastothnx  ilicicola^ 
Mercet.  on  Lecanium  {Sphaerolecanium)  emend,  Planchon ;  Chilo- 
newinus  microphagus,  Mayr,  which  is  of  great  value  in  reducing  the 
numbers  of  Leptdosaphes  ulm;  Metaphycus  kirUpSHnis,  Mercet, 
parasitic  on  Kertnes  (Kermococac;)  vermilio,  Planchon  ;  Habrolepis 
dalmani,  Westw.,  on  A  sterolecanium  tiicicola ;  Aphycus  sp.,  on  Chionaspis 
berUsei]  A,  (Euaphycus) aster olecanii,  Mercet,  on  A. ilicicola ;  Anthemus 
sp.,  on  Lepidosaphes  mnpdodesmae,  Kewst. ;  Tnchomastus  sp.,  on 
Lscamcdiaspis  sardoa,  Targ. ;  and  Signiphora  merceH,  Mal«[i.»  en 
Aspidiotus  rapax,  Comst.  {Hemiberlesia  cafneUioe,  Sign.).  Hie  My- 
marids,  Dicopic^  citri,  Mercet,  and  Alaptus  auranfii,  Mercet,  have 
been  reared  from  F  fioriniae.  The  Pteromahds,  Enareapelte  nigra, 
Mercet,  and  Scutelltsta  cyanea,  Mots.,  have  two  generations  a  year. 
The  former  is  parasitic  on  £.  sardoa,  and  the  latter  attacks  Lecaniines 
exdttsively  and  preferably  SaisseHa  oUae,  Bern.,  5.  ai^eas,  WUc.  (Amt- 
sphMrica,  Targ.)  and  CeropMes  r§isci,h.  Another Pteromalid,  Pocky' 
«^«ron  sp.,  was  obtained  from  a  rearine'of  Naiococcus  sp.,but  maybe  a 
parasite  of  the  larvae  of  the  Coccinellid,  5r>'mn«sAj«^i£'e'//m,  which  are 
predacious  on  this  Coccid.  Noctuid  predators  include  Eublemma 
(Erastria)  scilula,  Ramb.,  which  attacks  various  Coccids,  and  Etibletrma 
deserta,  Stgr.,  and  E.  virginaUs,  Obth.,  which  feed  on  Margarodes  spp. 
The  Agromyzid,  Cryptochaeium  grandicome,  Rond.,  is  an  endoj^agous 
parasite  of  Gueriniella  serratulae,  and  among  Neuroptera,  Megalomus 
balachow^kyi ,  T  e'^t  ,  feeds  on  colonies  of  Pseudococcus  nipae,  Mask., 
and  Fontendia  tnaroccana.  Lest.,  is  predacious  on  Orthezia  arenariae, 
Vayss. 

* 

DE  L^iNEY  (J.).  Les  intaciei  nuisiUes  dn  ch§ne  lidge  dans  les  forSts 
da  Kuoe  (dMiiitaM  iMb),—Afm,  EpiphyUes,  xiv  (1928),  no.  4. 
pp.  313^1, 1  fig.  P^.  July  1929. 

After  many  attempts,  the  Japanese  ^;g-paiasite,  Ooencyrtus  (Schedius) 
kuuMuute,  How.,  has  been  successfully  introduced  from  the  United 
States  into  Morocco,  and  an  account  is  given  of  its  rearing  and  acclima- 
tisation for  the  biological  control  of  Porthcfria  [Lymantria)  dispar, 
L.,  on  cork  oak  A  E.,  A,  xvi,  314j.  Even  in  the  winter,  two 
distinct  generations  of  the  parasite  were  reared  in  two  months,  and 
during  the  sunmier,  reproduction  was  continuous,  twenty  days  only 
being  required  for  each  generation.  Its  work  is  often  facilitated  by 
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that  of  Trogoderma  versicolor,  Creutz.,  which  breaks  up  the  egg-masses 
of  the  moth.  One  enemy  of  O.  kuwanae  has  been  discovered,  a  small 
jumping  spider  that  devours  the  adults  on  the  egg-masses. 

Phalera  bucephala  var.  bucephultnu,  Stdgr.,  has  been  obser\'ed  only 
In  one  small  forest  of  cork  oak,  defoliating  the  trees  in  September^ 
October,  and  having  apparent^  oidy  one  generation  a  year,  though  in 
the  south  of  its  range  there  are  two.  The  larvae  are  much  reduced 
in  niunbers  bv  the  Mantid,  Sphodromanfis  viridis,  Forsk.  Minor 
Lepidopterous  pests  of  the  foliage  are  Drymonia  chaonia,  Hb.,  Marutnba 
quercus,  Schiff.,  Carcina  quercmia,  Gracilaria  {Coriscium)  sidphureUa 
var.  ammUUsUa,  Peyer,  and  Bomma  mmiudtaria,  H.-S.  {ilUearia,  Hb.), 
which  is  heavily  parasitised  by  the  Bracomd,  ApanUles  trianguUUor, 
Wesm.  Anacridium  (Orthaeanthacris)  aegyptium,  L.,  and  Chrysom- 
phalus  dictyosiper'mi ,  Morg..  also  attack  the  foliage.  The  Hemcrobiid 
previously  recorded  as  predacious  on  Chaitophorus  sp.  [xvi,  316]  has 
been  identified  as  Chrysopa  vulgaris,  Schm.  The  branches  are  infested 
by  the  Aphid,  Dryaphis  sp.,  and  the  Coccids,  Ckionapis  Upineyi, 
Balach.,  and  Kermes  vermUo,  Planchon,  which  is  parasitised  by  the 
Encyrtid,  Eucomys  scutellata,  Swed.  The  Scolytid,  Xyleborus  month 
graphus,  F.,  bores  into  the  trunk. 


[KoNAKov  (N.  N.).]  KoHaKOB  (H.  H.).  Ueber  die  Grenzen  der 
Verbreitung  von  Maikafem  {MdoLoniha  melolonfka  lu  und  M. 
hippocasiam  F.)  Im  ZanMpSdnranuModengebieto.  [On  the 
Boundaries  of  the  Distribution  of  Cockchafers  (M.  mdohtUha 

and  M.  hippocastofu)  in  the  Black  Soil  Zone  of  Central  Russia 

{In  Russian)  .]—Trav.  Inst.  Rech.  set.  Univ.  Voronije,  iii,  pp. 
106-1 1 0, 1 5  refs.    Voronezh,  1929.    (With  a  Summary  in  German.) 

The  distribution  of  Melokmiha  meloloniha,  L.,  and  M.  hippocasiam, 

F.,  in  Central  Russia  is  discussed  from  the  literature.  The  former 
species,  which  is  called  the  western  cockchafer,  occurs  in  western 
Russia  and  the  Ukraine,  the  eastern  boundaries  of  its  distribution 
running  through  the  Pskov,  Vitebsk,  Smolensk,  Kursk,  and  Kharkov 
Governments.  M, '  hippoca^am,  csdled  the  eastern  cockchafer,  is 
abundant  in  the  north  of  the  Orel  Government,  and  in  the  Tambov 
and  Voronezh  Governments.  It  docs  not  occur  in  the  south  steppe 
districts  (Novocherkask,  Kostov-on-Don  and  Azov)  or  in  the  Caucasus. 


(KosTENKo  fN  ).]  KoereHKO  (H.) .  Ano.xia  pilosa  Fabr.  a  Pest  of  Vines 
in  the  Lower  Dnieper  Sands.  [In  Russian.] — Vesin.  I'inogr.. 
Vtnodci.  Vinotorg.  S.S.S.R.,  xxx  (3rd  Ser.  i),  no.  1,  pp.  29-31, 
1  fig  ,  6  refs.   Odessa,  October  1929. 

In  investigations  in  May  1929  on  the  occurrence  of  Lameiiicorii 
beetles  in  vineyards  in  the  Lower  Dnieper  sands,  the  larvae  of  A  noxiu 
pilosa,  F.,  were  for  the  first  time  found  in  the  soil,  together  with  those 
of  Polypkylla  fuUo,  L.,  Aniso^ia  segefum,  Hbst.,  Anomala praiicoia,  F.. 

and  in  one  instance  Monotropus  nordmanni,  Blanch.    Larvae  of  A. 

pilosa  averaged  1  or  2  to  each  20  sq.  ft.  ;  they  gradually  decreased  in 
numbers  with  an  increase  of  the  amount  of  sand  covering  the  soil, 
no  larvae  being  present  in  places  where  the  sand  was  10  ins.  deep^ 
This  is  surprising,  as  in  the  Ukraine  A.  pilosa  breeds  in  the  sands. 
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[SPEsn'TZEv(P.).]  Spessivtseff(P.).  ZurMorphologiederschwedischeii 
Pityophthorus-Aiien.  [The  Morphology  of  Swedish  Species  of 
Piiyophthorus.]—Ent,  Ttdskr.,  1,  pt.  3^,  pp.  297-303,  3  figs. 
Stockholm,  1929. 

Tragardh  (I.).  Om  barkborrarnas  glngsystem.  [The  Galler\-  Systems 
of  Bark-beetles.]— i  idskr.,  1,  pt.  3-4,  pp. '  309-315. 
Stockholm,  1929. 

BONDAR  (G).  A  broca  do  tomateiro  [Phyrdenus  diver  gens,  Champ.), 
[The  Tomato  Borer,  P.  divergens,  Germ.,  in  Brazil.] — BoL  Minisi. 
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[POLOZHENTZEV  (P.).]     nOIIO)K8H149B  (fl.) >    ZuT  Biologie  VOIl  5/>0»^>'/«$ 

bliprestoides  L.  [In  Russian.] — Rev.  russe  Enl.,  xxiii,  no.  1-2, 
pp.  48-59,  7  figs.,  9  refs.  Moscow,  1929.  (With  a  Summary  in 
Germsm.) 

A  more  detailed  account  [c/.  R.A.E.,  A,  xiv,  339]  is  gi^•f  n  uf  the 
bionomics  of  Spondylis  buprestoides,  L.,  as  a  result  of  observations  from 
1925  to  1927  in  the  Buzuluk  pine  forests  of  the  Samara  Governnient. 
The'  flight  of  the  adults,  which  live  2(K25  days,  is  delayed  and  less 
regular  in  cold  and  rainy  weather.  Trees  that  have  been  recently 
damaged  by  fire  or  freshly  felled  are  particularly  attractivp  Adults 
in  captivity  did  not  feed.  Eggs  are  deposited  in  batches  ot  2-5  along 
the  bark  of  the  roots,  particularly  of  scorched  pines,  from  near  the 
tnmk  of  the  tree  to  a  depth  of  about  8  ft.  A  female  lays  100- 150- eggs, 
which  hatch  in  10-20  days.  The  larvae  mine  in  the  roots  and  may 
migrate  from  one  root  to  another  and  thus  infest  adjoining  healthy 
pines.  They  always  tunnel  upwards  and  eventually  enter  the  lower 
part  of  the  trunk,  pupating  between  ground  level  and  about  30  ins. 
above  it.  The  pupal  stage  lasts  12-18  days.  An  Asiiid  of  the  genus 
Laphria  is  predacious  on  the  adults,  and  poultry  and  other  birds 
readily  feed  on  them. 


[NoviTZKii  (S.).]  HoBMUKMff  (C).  On  two  Chalcidoid  Parasites  of 
Zeuzera  pyrina  L.  [In  English.] — Rev.  russe  Ent.,  xxiii,  no.  1-2, 
pp.  32-96,  5  figs.   Moscow,  1929. 

Descriptions  are  given  of  two  {)arasites  reared  in  August  1926  from 
young  larvae  of  Zeuzera  pyrina,  L.,  in  the  Kherson  Government 
(Ukraine),  viz.,  Elasmus  ciopkalm,  sp.  n.,  both  sexes  of  which  are 
described,  and  Euderus  sp.,  which  is  not  named  owing  to  the  imperfect 
condition  of  the  single  female  obtained. 


[AVERIN  (V.)  &  NOVINSNKO  (A.).]    AsspiH  (B.)  i  HOBMHSHKO  (A.).  A 

Oontzilmtion  to  the  BroUem  of  the  Control  of  Pesti  of  AxehivM. 

[In  Ukrai  man]. —  Kharktv.  kr,  sil.-gosp.  dosvtdnu  StMttx.,  £nt. 
Dept.,  no.  9,  7  pp.,  5  hgs.,  8  refs.   Kharkov,  1928. 

Larvae  of  Sitodrepa  panicea,  L.,  severely  damaged  books  and  docu- 
ments in  a  State  Record  Office  in  Kharkov  in  1927.  Experiments 

showed  that  fumigation  with  3  oz.  chloropicrin  or  10  oz.  carbon  bisul- 
phide to  50  cu.  ft.  did  not  damage  the  paper,  coloured  illu^^trations, 
photographs,  etc.  (  lilnropicrin  at  the  same  rate  killed  all  exjx)sed 
larvae  in  an  hour,  or  at  half  the  concentration  in  two.  As,  however, 
some  of  the  fumigant  is  absorbed  by  the  paper,  a  longer  exposure  was 
necessary  to  kill  those  in  infested  material,  namely,  48  hours  with 
1  oz.  to  50  cu.  ft.  or  24  hours  with  2  oz.  Carbon  bisulphide  killed  all 
the  larvae  only  when  used  at  the  rate  of  1  oz.  to  10  cu.  ft.  with  an 
exposure  of  48  hours,  and  when  not  more  than  a  third  of  the  fumifrating 
chamber,  which  is  briefly  described,  was  occupied  by  the  material  under 
treatment.  The  danger  arising  from  the  inflammable  nature  of  carbon 
bisulphide  is  pointed  out.  5.  panicea  also  destroyed  a  number  of  dried 
specimens  of  plants  in  a  herbarium. 
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[BoNDAROVicH  (M.  Ya.).]  BomMMPi  (M.  fl.).  Mmooo  Doit 
M  an  Insecticide.  [In  Russian,\— Kharkov,  oblastn.  s.-kh.  opuUn. 
Stantz,,  £nt.  Dept.*  no.  11,  8  pp.,  15  refs.   Kharkov,  1929. 

The  value  of  tobacco  dust  in  the  control  of  insect  pests  is  discussed 
from  the  literature,  and  an  account  is  given  of  laboratory  experiments 

on  PhyUoireta  cruciferae,  Goeze,  with  a  dust  prepared  from  refuse 
obtained  in  the  manufacture  of  tobacco  from  Nicotiana  rustica.  In 
all  cases  in  which  the  beetles^were  paralysed,  they  subsequently  died. 
They  were  paralysed  in  1-2  minutes  after  coming  in  direct  contact 
with  the  dust,  and  in  10-15  minutes  when  placed  at  a  short  distance 
(2-3  mm.)  from  it.  Dust  from  a  tin  left  open  for  4  days  required 
25-30  minutes  to  paralyse  the  beetles  when  in  direct  contact  and 
3  hours  when  at  a  short  distance  from  them  Dust  exposed  to  the 
air  for  21  days  only  attected  the  beetles  by  direct  contact,  paralv'sing 
them  after  30-40  minutes.  A  tobacco  extract  spray  containing 
0*3  per  cent,  nicotine  applied  to  a  cabbage  leaf,  which  was  subsequently 
dried  for  an  hour  and  placed  in  a  jar  containing  flea-beetles,  paralj^sed 
them  in  15  minutes. 

As  tlie  in^prticidal  jx)wer  of  tobacco  dust  depends  on  the  amount  of 
nicotine  contained  in  it,  it  should  not  be  mixed  with  a  carrier.  Its 
application  undiluted  for  the  protection  of  radish  and  cabbage  seedlings 
against  Phyllotreta  spp.  was  very  effective,  but  it  proved  of  little  value 
against  Lepidopterous  larvae  and  various  Rh3aichota,  or  against 
Brtichus  pisorum,  L.,  on  peas.  To  protect  the  shoots  of  crudfers, 
the  dust  sliould  be  applied  to  the  beds  two  days  before  the  appearance 
of  the  cotyledons,  and  the  latter  should  be  treated  as  soon  as  they 
open  ;  cabbage  seediin^^^  .should  also  be  dusted  immediately  after 
transplanting.  Better  results  are  obtained  by  repeated  applications 
of  small  amounts  of  dust  at  intervals  of  5-6  days  than  by  single  applica-* 
tions  of  larger  amounts,  owing  to  the  evaporation  of  the  nicotine. 


v.  BuToviTscH  (V.)  Studien  iiber  die  Morphologie  und  Systematik 
der  Palaarktischeu  Splintkafer.  [Studies  on  the  Morphology  and 
Classification  of  the  Palaearctic  Cambium  Beetles.] — StetHmr 
eni.  Ztg.,  xc,  no.  1,  pp.  1-72,  8  pis.,  9  figs.,  79  refs.   Stettin,  1929. 

The  author  discusses  the  synonymy  of  the  genus  Scofytus  and  classifies 
the  Palaearctic  species,  chiefly  on  characters  of  the  male  genitalia 
and  the  proventriculus.  He  erects  a  new  subgenus,  and  proposes  new 
names  for  several  groups  of  species.  A  key  to  the  Pala^rctic  spedes 
and  a  list  of  all  the  species  of  the  genus  are  appended. 


Velaz  i)f  Mhdrano  (L.).  Ensayos  de  procedimientos  de  extincidn  de 
piagas  de  Tortrix  viridana  L.  [Experiments  with  Measures  against 
T,'9inda$ui.'\ — Reo.  Biol,fwe$L  Limnol.,  Ser  A,  i,  no.  1,  pp.  9-214 
Madrid,  31st  October  1929.   (With  a  Summary  in  French.) 

In  experiments  against  Tortrix  viridana,  L.,  on  oaks  in  Spain,  sprays 
of  lead  arsenate  (3*5  per  mille)  and  sodium  arsenate  (O'75-l  per  mille) 
gave  very  good  results,  calcium  arsenate  (5  per  mille)  being  rather  less 
effective.  As  injections  of  potassium  cyanide  (2-10  gm.)  did  not  injure 
the  trees,  their  effect  on  the  larvae  is  to  be  tested.  Light-traps  for  the 
moths  proved  of  no  value. 
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Lopez  (A.  G.).  fimotai  qiw  ateam  a  la  fid.  L  niiL--€iMWii.— 

Bodemis. — Cr.  8vo,  55  pp.,  14  figs.,  3  pis.  Madrid,  Minist.  Econ. 
nac,  1929.  Altica.— Filoxwra.— Cr.  8vo,  64  pp.,  21  figs.,  4  pis. 
Madrid,  Minist.  Econ.  nac.,  1929. 

These  are  popular  booklets  on  vine  pests  in  Spain,  with  notes  on  their 
control.  The  first  deals  with  Sparganothis  pilleriana,  Schiff.,  which 
has  one  generation  a  year  in  Spain,  Clysia  amhiguella.  Hb.,  which 
probably  has  two,  and  Polychrosis  hotrana,  Schiff..  which  has  three 
in  favourable  years,  the  third  being  the  most  harmful.  The  other 
pests  discussed  are  HaUicaampelopha^a,  Gu6t,,  Phylloxera  and  CeraHHs 
ctipHatat  Wied. 

Dover  (L.  C).  AanhitMiig  van  toonan  door  Bruckm  obtecUts  Say* 
[The  Infestation  of  Beans  by  B.  obtecttfs,'] — Tijisekr,  Pkmtenxiekt.^ 
XXXV,  no.  10,  pp.  257-263, 1  pL,  2  refs.  Wageningen,  October  1929. 

In  Holland,  peas  and  horse  beans  (  Vicia  faba)  are  attacked  by 
Bruchus  spp.,  but  infestation  of  these  does  not  increase  in  storage. 
Ordinary  beans  {Phaseolus)  are  seldom  attacked,  but  when  stored  they 
have  rerentlv  been  found  in  some  ca^es  to  be  infested  by  B.  ohtectus, 
Say,  wiucii  is  nut  a  tield  pest  in  Holland.  As  it  may  become  very 
injurious,  notes  are  given  on  its  control. 

Zacher  (F^.  Melir  Schadltngsbekamptung  in  LebensmittelUigeni, 
[More  W«k  against  Pests  in  Food  Stores.] — Mitt,  Ges.  Vorrats- 
schuix,  V,  no.  6,  pp.  74-76.   Berlin,  November  1929. 

The  annual  damage  by  insects  and  mites  to  stored  foodstuffs  in  the 
United  States  has  been  estimated  to  exceed  £40,000,000.  Similar 
losses  are  sustained  in  Germany  and  could  to  a  large  extent  be  prevented. 
This  article  contains  a  list  of  the  principal  pests  of  stored  food  products 
in  Germany,  recorded  under  their  popular  names  only. 

Schmidt  (M.).   Blattlauafliegen  (Syrphidae)  als  Vorratsschiidlinge. 

[Sjnrphids  as  Pests  of  Stored  Products.] — \fi(i.  Ges,  Vorratsschutx, 
V,  no.  6.  pp.  80-81.    Berlin,  November  1929. 

An  instance  is  recorded  of  the  occurrence  of  large  numbers  of  Syrphid 
larvae  in  several  hundred  tons  of  stored  hemp  seed  in  Brandenburg. 
The  <vvd  is  used  for  poultry  food  and  difTiculty  attended  its  sale.  It  is 
suggested  that  the  preceding  summer  was  unusually  favourable  to 
infestation  of  the  plants  by  Aphids  and  this  resulted  in  a  great  increase 
of  Syrphids,  until  in  autumn  the  supply  of  Aphids  became  inadequate 
for  food.  The  Syrphid  larvae,  being  then  unable  to  pupate,  hibernated 
between  the  leaves,  favoured  by  a  very  mild  winter,  and  were  introduced 
into  the  seed  during  threshing. 

Fre^"7>fn'''Tft\  (K  v  Results  of  Investipration  of  a  German  Case  ol 
Acarine  Disease.  (Preliminary  Eeport.) — Bee  Wld.,  x,  no.  10, 
pp.  13iJ-139.    Camberley,  Surrey,  October  1929. 

The  presence  of  Acarapis  [woodi,  Rennie]  in  the  trarhme  of  bees 
was  unknown  in  Germany  until  recently,  but  in  1927  and  1928  cases  of 
true  acarine  disease  were  discovered  there  and  are  discussed  by  the 
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author.   There  was  no  particular  stage  in  the  disease  at  which  the  bees 

tended  to  leave  the  hive.  The  author  gives  a  description  of  the  thoracic 
tracheae  of  the  bee,  which  does  not  altogether  a^free  with  the  accepted 
views  on  the  structure,  and  points  out  that  some  of.  the  thoracic  tubes 
are  so  small  that  they  can  be  entirely  blocked  by  a  single  mite.  He 
concludes  that  some  of  the  flight  muscles  may  be  put  out  of  action  by 
the  hindrance  to  respiration  caused  by  infestation,  and  also  that 
diseased  bees,  becoming  restless,  leave  the  hive  in  winter  and  so  die. 
Crawlrrs  were  kept  alive  inrlnars  for  a  considerable  time  (up  to  20  days), 
and  ill  experiments  the  spread  of  infestation  did  not  readily  occur. 
Bees  that  had  been  with  infested  ones  were  found  in  several  cases  to 
harbour  mites  under  the  prothoracic  flap,  where  the  mites  had  evidently 
been  breeding  without  entering  the  spiracle.  Apparently  the  first 
spiracle  is  attacked  rather  than  the  third  (which  is  large  enough  for  a 
mite  to  enter)  because  of  the  space  under  the  flap  in  which  they  can 
accumulate,  and  mites  so  situated  may  block  the  spuracle  and  make 
the  bee  a  crawler  without  actually  entering  the  trachea.  The  author 
suggests  that  remedies  in  vapour  form  act  only  on  mites  imder  the  flap, 
where  the  numbers  are  small,  and  that  once  a  female  succeeds  in 
entering  the  trachea,  multif^cation  is  rapid  and  the  bee  becomes 
diseased. 


Greulich   (— ).   Bekampfung  ta  grossen  braunen  BflsselMHaii 

{Hylobius  abietis).  [Measures  against  H.abietis.] — Denis.  Forstztg., 
xWn  1928.  pp.  302-303.  (Abstract  in  NeuheiteH  PflSchiUzes, 
1929,  no.  3.  p.  79.    Vienna,  September  1929.) 

A  new  method  that  has  proved  successful  against  Hylobius  abieiis, 
L.,  in  Germany  is  described.  Prior  to  felling,  the  lower  part  of  the 
trunk  and  the  large  side  roots  are  exposed  and  barked,  and  all  shrubs, 
humus,  etc.,  are  cleared  away,  so  as  to  deprive  the  weevil  of  suitable 
breeding  and  hibernation  places.  The  timber  is  barked  immediately 
after  felling  and  is  removed  by  autumn,  after  which  the  ground  is 
cleared  of  twigs  and  bsurk,  the  larger  twigs  being  bwmt.  During  the 
whole  of  the  following  summer,  sheep  are  driven  on  the  ground  to 
trample  on  any  weevils  that  may  come  into  the  felled  area.  In  autumn 
preparations  are  made  for  new  planting,  after  which  the  sheep  may  be 
pastured  anew,  but  care  must  be  taken  to  see  that  sufficient  food  is 
available  for  them,  so  that  they  do  not  eat  the  young  seedlings. 


ScHiMiTSCHEK  (E.).  Modeme  Bekampfung  lorsUicher  Schadlinge. 
[Modem  Measures  against  Forest  Pests.]~Z&/.  ges.  ForsiweseH, 
Iv,  pp.  1-18.  Vienna,  1929.  (Abstract  in  Neuheiten  PflSchuUes, 
1929,  no.  3,  pp.  80-81.   Vienna,  September  1929.) 

In  discussing  the  use  of  insecticides  against  forest  pests,  the  author 
points  out  that  the  different  insects  vary  in  their  resistance  to  arsenicals. 

Melolontha  and  Hylobius  are  not  affected,  and  only  partial  mortality 

is  obtained  with  Strophosotnus  spp.,  but  such  Chrysomelids  as  Phyllo- 
decta  vulg(Uissima,  L.,  are  highly  susceptible.  Arsenic  acts  in  decreasing 
order  of  toxicity  on  Diprion  {Lophyrus)  pint,  L.,  Tortrix  viridana,  L., 
Lymantria  monacha,  L.,  Porthetria  dispar,  L.,  and  DendroUmus  pini,  L. 
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Gessner  (A.).  Erdranpen  als  Rebenschadlmge.  [Cutworms  as  Vine 
Pests  ^ —  Wei nbau  u.  Kellerw.,  1928.  no.  23.  p.  185.  (Abstract  in 
Neuheiten  PJlSchtUzes,  1929,  no.  3,  p.  82.  Vienna,  September 
1929.) 

Aiirotis  ipsilon,  Hufn..  caused  severe  injury  in  July  1928  to  vines  in  a 
niiricry  in  Baden.  A.  pronuba,  L.,  attacked  the  buds  of  vines  in  a 
vineyaid  and  also  occurred  on  other  plants,  but  most  of  the  larvae  died 
before  pupation,  apparently  owing  to  infestation  by  a  fungus  of  the 
genus  Tarichium. 

Klotter  f — ).  Die  Behandlung  der  Telegraphenstangen  zum  Schntz 
gegen  pilanzUche  und  tierische  Schadliage.  [The  Treatment  of 
Telegraph  Poles  for  Protection  against  Fungi  and  Insect  Pests.] 
— Badische  Bl.  angen:  Enf.,  ii,  no.  7,  pp.  339-^386.  7  figs.,  6  refs. 
Freiburg  i.  Br.,  June  1929. 

This  paper  describes  the  treatment  of  telegraph  poles  with  chemicals 
against  insects  and  fungi,  by  the  methods  of  nitration  under  hydrostatic 
pressure,  impregnation  by  soaking,  and  forcin;^  under  high  pres- 
sure. The  first  method  is  no  longer  used  in  Germany,  but  there  are 
stili  standing  in  Baden  some  iS.OOO  poles  so  treated  with  copper 
sulphate  20  years  ago.  In  the  second,  a  O-SS  per  cent,  solution  of 
mercury  bichloride  is  allowed  to  soak  into  the  dry,  seasoned  wood  at 
ordinary'  temperatures.  The  solution  penetrates  to  a  depth  of  |  in.  in 
30-35  days.  Poles  impregnntcd  with  mercury  bichloride  have  a  life 
of  about  17  years.  By  a  modification  ol  the  third  method,  which 
consisted  of  forcing  tar-oil  into  the  wood  in  closed  iron  containers 
under  a  pressure  of  one  atmosphere  and  over,  the  poles  are  subjected 
first  to  high  air-pressure  (IJ^  atmospheres)  in  order  to  fill  the  ccUs 
with  air,  "^o  that  the  tar-oil,  which  i=^  then  applied  under  a  pressure  of 
up  to  7  atmospheres,  cannot  fill  them  but  only  impregnates  their  ^^dls. 
Nitrophenols  are  sometimes  used  instead  of  tar-oil. 

Brief  notes  are  given  on  some  of  the  insect  pests  infesting  timber 
in  Germany,  of  which  Hyloirupes  bapdus,  L.  [RA.E.t  A.  xvii.  327]  is 
the  most  important. 

KoTTE  (^^'  )  Die  Kirschblxitenmotte  {Argyresfhia  ephippit^Ua  F.)  und 
ihre  wirtschaftliche  Bedeutung.  [The  Cherry  Biobbum  Moth,  A. 
ephippiella,  and  its  economic  Importance. j — Badische  Bl.  angcu  . 
EfU„  ii,  no.  7,  pp.  372-375,  1  fig.    Freiburg  i.  Br.,  June  1929. 

The  data  obtained  from  recent  observations  on  the  biology  and  control 
of  ArgyresUha  ephippiella,  V.,  on  cherry  in  Baden  are  similar  to  those 
recorded  from  Switzerland  [R.A.E,,  A,  xvi,  612]. 

Panm  ^viTz  iV.  '].  Systematik  und  Methodik  der  Schadlingsbekampf- 
ungsmittel,  unter  besonderer  Benicksicbtigung  der  Patenthteratur. 
[A  Survey  of  Materials  used  against  Pests  with  special  Reierence 
to  Patent  Specifications.] — Z.  Desinfeki.,  xxi,  nos.  1,  6,  7,  9-12, 
pp  18-21,  15&-158,  174-178,  216-222,  248-252,  271-272.  297-300. 
12  refs.  Dresden.  January,  June,  July,  September-December 
ld29. 

This  is  a  list  of  insecticides,  etc..  patented  in  Germany,  classified 
according  to  their  composition  and  indicating  the  pests  against  which 
their  use  is  suggested. 
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Karrer  (S  ).  Bekampfung  der  japanischen  Heuscbrecke.  [Measures 
against  the  Japanese  Grasshopper.] — M oilers  Dtsch.  Gartner-Ztg., 
xlix,  1929,  pp.  152-153.  (Abstract  in  Zbl.  Bakt,  (2),  bcxix,  no.  15- 
22.  p.  474.   Jena,  19th  November  1929.) 

Bran,  placed  between  the  pots  in  a  greenhouse,  attracts  the  grass- 
hopper. Tachycines  asynamorus,  Adel.  {Diestrammena  marmmrata, 
auct.).  so  that  oottection  is  rendered  easy. 

Bertoni  (A.  W.).  lostnicciones  para  combatir  la  agalla  il«  la  hola  da 
la  Tailia  mato.  [Instructions  for  combating  the  Leaf-gall  of 

Mate.]- -Bo/.  Direcc.  Agric.  Paragua.,  no.  19  (1927)  1928,  reprint 
2  pp  (Abstract  in  Zhl.  Baki.  (2),  bcrix,  no.  15-22,  p.  477.  Jena, 
19th  November  1929.) 

The  Psyllid,  Meiaphalara  {Paurocephala)  spegazziniana,  Lizer,  often 
causes  galls  on  the  leaves  of  the  mate  plant  [Ilex  paraguayensis  in 
Paraguay,  the  tea  from  which  is  spoilt.  Spraying  with  tobacco  extract 
mixed  with  a  little  soft  soap  is  advised. 

Bernhard  ( — ).  Borkenkaferfrass  im  Naturwald.  [Bark-beetle  Injury 
in  a  Natural  Forest. — Forsil.  Z.  Silva,  xvi,  1928,  pp.  413-414; 
xvil.  1929,  p.  111.  (Abstiact  in  ZU.  Bakt,  (2),  badx,  no.  15-22, 
p.  478.   Jena,  19th  November  1929.) 

Picea  orienialis  is  severely  attacked  by  Ips  sexdeiUaiHS^  Bom.,  on 
the  south-western  coast  of  Georgia.  Since  1921-22  this  beetle  has 
great!}  increased  owing  to  neglect  of  the  former  practice  of  removing 
all  aiiected  trees. 

Hellwk.  (— ).  Beitrage  zur  Kiefemspannerbekampfting.  Tontribu- 
tions  to  the  Control  of  the  Pine  Moth.] — Forstwiss.  ZbL,  li,  19^, 
pp.  327-331.  (Abstract  in  Zbl.  Baki.  (2),  bodx.  no.  15-22,  p.  479. 
Jena.  19th  November  1929.) 

An  instance  is  recorded  of  an  extensive  stand  of  larch,  spruce  and 
pine  in  the  Paiatmate  remaining  untouched  by  Bupalus  pimarius,  L., 
after  the  pure  forest  of  pine  surrounding  it  had  been  defoliated. 
Digging  the  soil  exposes  the  pupae  to  birds,  etc. 

Weroer  (O.).  Zdi  Rage  te  IBMnaatlk  def  ^  Scbwaiim  BaWMaiB,** 

[On  the  Question  of  the  Classification  of  the  "  Black  Aphids."]— 
Mia.  schweiz.  mt.  Ges.,  xiv,  no.  5,  pp.  178-180.  Berne, 
30th  December  1929. 

Of  the  various  "  black  Aphids,"  Davidson  and  Theobald  considrr 
that  Aphis  vihumi,  Smp  A.  ilicis,  Kalt..  A.  hederae,  Kalt.,  and  .4. 
rumicis,  L.,  are  distinct  si)ecies  and  that  the  other  described  forms  are 
synonvTns  of  the  last-named,  whereas  Bdmer,  Mordvilko  and  others 
regard  these  forms  as  representing  a  number  of  species  differentiated 
mainly  biologically  but  with  very  slight  morf^ological  differences 
[cf.  R.A.E.,  A,  X.  505;  xiv,  193;  xv.  464,  etc.].  The  author  doubts 
whether  this  classification  is  sound,  as  the  characters  adduced  seem  of 
doubtful  lability,  and  may  be  merely  the  result  of  differences  in  food- 
plant,  ciijiiatc,  etc. 
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OuDEMANs  (A.  C  ).  Acarologische  Aanteekeningen  XCIX,  C.  [Acaro- 
logical  Notes,  XCIX,  C] — Ent.  Ber,,  viii,  nos.  169-170,  pp.  11-20, 
2S-96.   Amsterdam,  1st  September-Ist  November  1929. 

In  the  first  note,  J yphlodromus  bulhicolus,  sp.  n.,  is  recorded  in 
rotting  bulbs  of  Lilium  imported  into  Holland  from  America.  The 
author  considers  that  Bryoma  ribis,  Thomas,  which  was  abundant  on 

gooseberry  in  Holland  in  some  localities,  is  identical  with  B.  praetiosat 

Koch.  New  species  described  in  the  second  note  are  TypModromus 
doviesticus  from  smoked  meat  etc.,  but  prohably  preying  on  pests 
infestinp  it,  T.  nuilx  and  T,  pomorum  from  apple,  and  T.  pruni  from 
plum,  all  ui  Holland ;  and  T.  tineivorus,  parasitising  Siiotroga  cerealella, 
Oh,  in  a  Ix^eeding  cage  in  Illinois. 


Blattny  [C].  Zajimav^  n&lezy  SkSdcd  rostlin  ▼  r.  1929.  [Interestmg 
Discoveries  on  Plant  Pests  in  1929.] — Ochrana  Ro^in,  ix,  no.  3-4, 
p.  95.   Prague,  1929. 

The  Hydrophilid.  Cercyon  analis,  Payk.  (fUmipa,  Tbunb.),  not 

previously  observed  in  Czechoslovakia,  was  found  near  Prague  in 
1929,  gnawing  the  stems  of  cucumber  plants  in  greenliouses.  Apion 
apricans,  Hbst.,  was  very  abundant  on  celery,  although  it  has  previously 
been  recorded  as  a  pest  of  clover  only,  and  Adoxus  obscurus,  L.,  was 
niuneions  on  raspberry  bushes,  feeding  on  the  bark. 


[Chorbadzhiev  (P.).]  Mop6aAWHeB  (fl.).  Pests  of  ooMmted  Plants 
in  Bulgaria  daring  1927.  [In  Bulgarian?— Svedeniya  po  Zemled. 
period.  Byul.,  x,  no.  'S-4,  pp.  ^9,  14  refs.  Sofia,  March-April 
1929.    (With  a  Sununary  in  French.) 

This  is  a  list  of  233  injurious  insects  recorded  during  1927  in  Bulgaria, 
with  notes  on  their  local  and  seasonal  distribution  and  food-plants,  and 
in  many  cases  on  measures  for  their  control.  The  more  important 
pests  included  the  following  not  mentioned  in  previous  reports  [R.A.  E., 
A,  xvti,  252, 994] :  Pyrausta  nubUali$»  Hb.,  on  hemp  and  sometimes  on 
maize;  Cydia  funebratM,  Tr.,  on  plums;  Capnodis  imebnoni$»  L., 
on  various  fruit  trees  ;  anrl  A'^rilus  viridis,  L.,  on  roses. 

Species  recorded  for  the  lust  time  were  Loxostege  (Phlyciamodes) 
nudalis,  Hb.,  on  beet ;  Anthaxia  aurulenta,  F.  {deaurata,  Gmel.) 
on  pears  and  sometimes  cherries  ;  Otiorrhynchus  JuUo,  Schr.,  on  plums, 
apples  and  pears ;  DMdostomis  sibmca  amurensis,  Heyd.,  on  a  variety 
ot  fruit  trees  ;  Hdops  UumodostriiUus,  Goeze.  on  vines  ;  PhyUobius 
rhodopensis,  Apf.,  on  young  pines  {Pinus  nigricans);  and  Hypera 
mcUs,  F.,  on  lucerne. 


[GRADOjEvid  (M.).]  rpaAOJBBM^  (M.).  RcHctditermes  luci/ugus 
Road,  a  new  Pest  of  Vineyards  and  Mulberry  Traw  in  southern 
fleiliii.  [In  Serbian.] — Bull.  Min.  Agric,  vii,  no.  27,  reprint 
16  pp.,  15  refs.,  4  pis.  Belgrade,  19^.  (With  a  Summary  in 
French.) 

This  is  a  popular  account  of  the  bionomics  of  RtUciditermes  luci/ugus, 
Rossi,  in  southern  Serbia.  The  geographical  distribution  and 
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systematic  position  of  this  termite  are  discussed.  Numerous  colonies 
were  observed  in  1928  infesting  vine  stocks  ;  as  their  presence  is 
generally  not  recognised,  the  damage  they  cause  is  often  attributed  to 
Phylloxera.  Telegraph  poles  may  be  hollowed  out  to  such  an  extent 
that  they  are  easily  blown  down  by  wind.  In  some  places  the  loots 
and  trunks  of  mulberry  trees  are  attacked*  and  the  author  considers 
it  pf)ssible  that  the  termites  transmit  a  disease,  similar  to  mosaic, 
which  has  been  spreading  of  recent  years  and  affects  either  the  whole 
or  parts  of  the  crowns  of  the  trees. 


[VuKAS0vi(5]  Vol  KAssoviTCH  (P  )  Contribution  i  I'6tude  d 6  Macro- 
cenlrus  abdominal  is  et  de  sas  parasites.  ^Hym^  Braconidae.)— 
Ann,  Soc.  eni.  Fr„  xcviii.  pt.  1-2,  pp.  163-187,  25  figs.,  12  refs. 
Paris,  dOth  June  1929. 

A  more  detailed  account  is  given  of  the  bionomics  of  Macrocenirus 
abdominalis,  F.  [RA.E.,  A,  xv,  206]  in  Serbia,  with  a  description  of 
the  larval  and  adult  anatomy.  Its  parasites  indude  nemiteUs 
kuvigatus,  Rtzb.  (previously  referred  to  as  Hemldes  sp.)  and«  very 
rarely,  Elasmus  fiabellatuSt  Boy. 


[Popov  (K.   I.)  1   flonoB   (K.  M).    Beitriige  zar  Kenntnis  dff 
schadlichen  Zwiebelparasiten  in  der  Tatarischen  Republik.  Ton- 

tribution  to  the  Knowledge  of  Pests  of  Onion  in  the  Tartar 
Republic.  {In  Russian.)] — Izik  Kazansk.  Inst,  sd'sk.  Khoz. 
Lesov.,  V,  no.  1,  pp.  Sd-^,  15  refs.  Kazan,  1929.  (With  a 
Summary  in  German.) 

This  is  a  detailed  account  of  observations  on  pests  of  onions  carried 
out  in  and  near  the  town  of  Kazan  on  the  Volga  in  1925-26,  where 
they  are  extensively  grown.  The  chief  pest  of  stored  onions  is  the 
mite,  Rkizoglyphus  hyacinthi,  Boisd,  which  was  sometimes  responsible 
for  the  putrefaction  of  50-70  per  cent,  of  them.  When  kept  in  dry 
places  and  scattered  on  the  floor  or  shelves,  the  infested  onions  did  not 
rot,  but  became  brittle  and  very  light  in  weight.  When,  however, 
they  were  stored  in  heaps  in  damp  cellars  or  kept  in  large  baskets,  the 
infestation  resulted  in  complete  putrefaction.  Experiments  indicated 
that  the  mites  are  the  primary  cause  of  the  decay,  exposing  the  healthy 
tissues  of  the  onions  to  bacteria  that  decompose  them.  Large,  succulent 
onions  decay  most  readily,  and  injured  ones  are  more  easily  infested. 
A  comparatively  high  temperature  and  ver^'  high  humidity  areespeciallv 
favourable  to  the  mites ;  under  dry  conditions  they  diminish  m  size 
and  most  of  them  assume  a  hypopal  form.  They  also  attack  onions 
in  the  field,  causing  them  to  rot  and  the  leaves  to  dry.  When  deca}^. 
the  stored  onions  were  also  infested  by  various  Dipterous  lar\'ae  and 
by  mites  of  the  genus  Holostaspis,  the  latter  being  sometimes  pre- 
dacious on  Rhizoglyphus.  For  the  control  of  /\.  hyacinthi  the  onions 
should  be  carefully  selected  before  planting,  and  those  that  begin  to 
decay  in  the  soil  should  be  dug  out  and  destroyed.  Prior  to  storage 
the  onions  should  be  dried  in  the  sun,  or  slightly  smoked  over  a  alow 
fire,  The\-  should  not  bt-  stored  hi  heaps,  and  should  be  examined 
monthly,  infested  ones  being  removed.   In  the  summer  the  storage 


^  kj  1^  o  uy  Google 


97 


rooms  should  be  aired  and  cleaned,  and  the  walls  and  floor  washed  with 
freshly  slaked  lime  (15-20  lb.  in  12  gals,  water). 

Another  nute  observed  in  healthy  stored  onions  was  Eriophyes  sp.  ; 
it  does  not,  however,  cause  them  to  decay. 

Of  the  pests  attacking  onions  in  the  Add,  the  most  important  were 
Hylemyia  antiqua,  Mg.,  and  Eumerus  singaitts.  Fall.,  the  larvae  of 
the  former  first  appearing  in  the  middle  of  June,  and  those  of  the 
latter  at  the  beginning  of  July.  The  adults  of  H.  antiqua  occurred 
irom  the  middle  of  June  till  the  begummg  of  September,  but  those  of 
B.  stngakis  were  not  observed  in  nature.  Elaterid  larvae  were  the 
next  in  importance,  being  particularly  harmful  in  the  first  half  of  the 
summer.  Ceuthorrkynckus  jacovlevi,  Schulze  [cf,  RA*E,t  A,  xviii, 
54'  aTir!  Phytomyza  atricornis,  Mg.,  were  very  common;  they  mine 
in  the  leaves  of  the  onions,  those  planted  early  being  most  severely 
damaged.  In  the  second  half  of  July  the  larvae  of  P.  atricornis  were 
sometimes  accompanied  by  those  of  Hydrellia  sp.,  which,  how- 
ever, were  not  numerous.  Lepidopterous  larvae,  probably  Gortyna 
( Hydroecia)  mieacea,  Esp.,in  some  places  hollowed  out  70-100  per  cent, 
of  the  onions. 


[Shchegolev  (V.  N.)  &  M.\MONov  (B    A  )  '    lUerones  (B.  H.)  m 
MaMONOB  (E.  A.).   The  Soy  Bean  Pests  in  the  northern  Caucasus. 

[In  Russian.  — Bviill.  Sei'.- Kavkazsk.  Kraev.  sa.-khoz.  opuitn. 
Sia.,  no.  287,  32  pp..  6  figs.,  19  refs.  Rostov-on-Don,  1929.  (With 
a  Summary  in  English.) 

Brief  notes  are  given  on  the  biology  and  economic  importance  of 
43  pests  of  soy  beans  [Glycine  hispida]  observed  in  the  northern 
Caucasus  in  1927-28,  with  a  key  for  their  determination  in  the  stages 
in  which  they  attack  the  plants,  based  on  their  morphdogical  characters 

and  the  injur\"  caused. 

The  most  important  pests  were  Hdioihis  {Chloridea]  dipsacea,  L. 
[R.A.E..  A,  xvii,  263^,  Tetranychtts  telarius,  L.  (Epiictranychu.'i  althaeae, 
von  Hanst.),  which  infested  98  per  cent,  of  the  leaves,  being  especially 
favoured  by  the  high  temperature  and  drought  that  prevauled  in  the 
summer  of  1928,  Phorbia  {Hylemyia)  cilicrura,  Rond.,  and  Etiellazinc- 
kenella,  Tr.  The  lar\'ae  of  P.  cilicrura  destroyed  20  per  cent,  of  the 
beans  sown  in  the  soil  in  the  second  half  of  May  ;  most  of  them  pupated 
early  in  June,  the  adults  emerging  later  in  the  month.  Much  of  the 
information  on  Etiella  zinckeneUa  is  similar  to  that  ahready  noticed 
l^xiv,  29,  647] ;  all  stages  are  described  and  a  list  of  23  food-plants  is 
given.  In  1928  the  life-cycle  from  egg  to  adult  lasted  74  days.  About 
33  per  cent,  of  the  larvae  migrate  from  one  pod  to  another.  Parasites 
bred  from  the  larvae  additional  to  those  previously  recorded  [xiv,  29] 
were  Fitnpla  ventricosa,  Tschek,  Pristomerus  vulnerator,  Panz.,  var., 
Eupelmus  urozonus,  Dalm.,  and  Euplectrus  bicolor,  Swed.  Although 
white  and  yellow  acacia  [Robinia  and  Caragana]  are  usually  con- 
sidered to  be  the  chief  food-plants  of  E,  zinckmeUa,  soy  beans  may  be 
infested  in  places  where  they  do  not  occur,  as  the  moth  develops  on 
wild  leguminous  plants. 

Phytometra  {Plusia)  gamma,  L..  and  Loxoste^e  sticHcalis,  L.,  were  not 
abundant  in  1928,  but  sometimes  cause  severe  damage  to  soy  beans. 

A  list  of  soy  bean  pests  occurring  in  countries  outside  the  Russian 
Union  is  appended. 
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[RiMSKiI-KoRSAKov  (M.  N.)  ]  PMMCKMii-KopcaKOB  (M.  H.).  Insect 
FMts  of  Trees  in  the  Plantations  ot  the  Forestry  Institate.  [In 
RussumJ] — Miti.  Leningr,  ForsHnsl.,  xxxvii,  pp.  269-^00,  20  figs., 
20  refs.   Leningrad,  1929.   (With  a  Siunniaiy  in  German.) 

This  is  a  popular  survey  of  53  species  of  insect  pests  observed  in  the 
plantations  of  the  Forestry  Institute  in  Leningrad,  with  brief  notes 
on  their  bionomics,  control  measures  being  indicated  in  some  instances. 

The  following  species  were  the  most  important  :  Tortrix  viridana,  T. 
on  oak;  Colcophora  laricella,  Hb.,  on  larch:  Enarmonia  [Eptnotta] 
rufimitrana,  H.S.,  attacking  Abies  spp.,  particularly  A.  balsanteu,  but 
not  A.  peciinaia,  A.  nordmanmatta  or  A.  eoncolor;  Abraxas  s^Mtta, 
Scop.,  on  elm  and  Prunus  padus;  and  Phytoiecfa  quinquepunctata, 
on  Prunus  padus. 

RoHDENDORF  (B  ).   BsnophagidMiFftQdlin.  L— Bettito  nr  Keant- 

nis  der  Gattnng  Blaesoxipha  hm^—Zool,  Ans.,  bixvii,  pp.  23-28, 
4  figs.   Leipzig,  May  1923. 

Blaesoxipha  filipjevi,  sp.  n.,  a  parasite  of  the  larvae  and  adults  of 
Locusia  migratoria,  L.,  is  described  from  the  northern  Caucasus  [rf. 
RA,E,,  A,  xvii,  261,  398]. 

Hargreaves  (£.).  Report  on  the  Entomological  Section.  Sectta  L — 
Rep.  Lds,  Far.  Depi.  Sierra  Leone  1928,  pp.  20-22.  Freetown, 
1929. 

SahlbergeUa  singularis,  Hagl,  and  5.  ikecbroma,  Dist.,  two  important 

pests  of  cacao  in  the  Gold  Coast,  were  recorded  from  Sierra  Leone  in 
1928.  but  only  one  individual  of  each  was  collected,  neither  being  on 
cacao.  Fruit-piercing  Lepidoptera  were  prevalent  on  orange,  grap)e- 
fruit,  tangerine  and  sweet  lime,  though  absent  on  lemon  and  lime. 
Those  o1»erved  at  night  were  the  Noctuids,  Otkreis  fiUhnica,  L., 
Achaea  catocaloides,  Gn.,  A.  lienardi,  Boisd.,  Hypoeala  rostraia,  F., 
Erebus  walkeri,  Butl.,  i\r\<.\  Drrmalripa  rubricaia,  Ho!l,  whereas  the 
Nymphalid,  Charaxes  nunicnc^,  Ht*w.,  attacks  the  fruit  during  the 
day.  They  are  present  mainly  between  April  and  June,  and  to  a 
smaller  eirtent  during  November,  some  of  the  species  also  attacking 
the  fruits  of  cashew  [Anacardium  ocddenUUe^  and  mango.  As  many 
as  four  moths  may  be  seen  feeding  on  a  single  fruit. 

Injury  by  Asptdioius  destructor,  Sip^n  .  to  coconut  was  reduced  to  a 
minimum  by  its  natural  enemies  [c/.  R.A.E.,  A,  xvii,  352],  which  are 
now  widely  distributed.  A  few  coffee  plants  were  severely  infested 
by  a  mealybug,  which  was  attacked  by  a  Hsnnenopterous  parasite  and 
by  a  predacious  Lycaenid  larva.  Blasklbtais  byrsodepta,  Meyr.,  was 
bred  from  stored  ginger.  The  Aphid  attacking  groundnuts  [Arachis 
hypogaea^  245]  has  been  identified  as  Aphis  laburni,  Kalt.  A 

Capsid,  Halticus  tibialis,  Reut.,  occurring  in  large  numbers  on  ground- 
nut and  certain  weeds,  is  considered  to  be,  like  A.  laburni,  a  possible 
vector  of  rosette  disease.  Experiments  are  in  progress  to  determine 
the  value  of  a  strong  jet  of  water  directed  against  the  n\'mphs  at 
suitable  intervals  as  a  means  of  controlling  the  Psyllid,  Mesohomotonui 
iessmanni,  Aulm.,  which  attacks  kola  [Cola  dciiminafa].  Tn  experi- 
ments against  Bulano^astris  kolae,  Desbr. ,  inlesting  the  nuts  ot  kola, 
nuts  placed  in  brine  remained  in  good  condition,  but  were  rendered 
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^  unpalatable.  Fumigation  with  carbon  bisulphide  or  hydroc)^ic 

H  -  add  gas  destroyed  the  weevils  but  badly  discoloured  the  nuts.  Anomis 
l€ona,  Schs.,  and  Busseola  fusca,  Fuller,  have  been  bred  from  the 

J  stalks  of  maize.  A  number  of  Coccids,  including  Pseudococcus  brevipes, 
CkU.,  are  becoming  numerous  on  the  fruit  heads  of  oil  palms  [Elacis 

lii:  guineiHsis\.  They  hide  between  the  bases  of  the  fruits  and  are  covered 
with  earth  placed  on  them  by  ants,  so  that  no  spray  will  reach  them. 

'^^  Oil  palms  in  one  plantation  have  been  killed  by  an  unidentified 

w  •    Lepidopterous  larva,  which  infests  the  centre  of  the  plant. 

The  first  epe^  masses  of  Zonocerus  variet^aius,  I.  ,  were  found  in 

J.  September  and  began  to  hatch  at  the  end  of  the  month,  each  mass 
containing  20-80  eggs.  In  some  areas  there  was  more  than  one 
mass  to  each  square  inch  of  surface.  The  adults  select  two-year-old 
bush  foe  oviposition,  and  breeding  areas  are  generally  localised. 
Hatching  continued  until  the  end  of  December.    Large  numbers  of  egg 

^  masses  were  dug  up,  and  little  tmnble  is  anticipated  in  treated  areas. 
Experiments  are  in  progress  with  a  view  to  reducing  the  amount  of 
Paris  green  and  salt  used  in  poison  baits,  which  have  been  found  very 
effective  against  the  adults  [xv,  489]. 

jj.  Good  results  were  obtained  in  the  treatment  of  imported  Citrus 
stock  attacked  by  termites  %^ath  carbon  bisulphide,  applied  at  the  rate 
of  10  cc.  to  each  plant  by  means  of  a  soil  injector,  at  a  distance  ut  8  inciies 
from  the  plant  and  at  a  depth  of  3  inches ;  and  with  paradichloro- 
benzene  at  the  rate  of  i  oz.  to  each  plant,  distributed  m  a  circle  of 

i'    3  inches  radius  and  at  a  depth  of  2  inches,  the  soil  being  afterwards 

;«i  replaced.  New  shoots  nearly  1  ft.  long  were  produced  within  a  week 
of  treatment  TeiTnite  mounds  also  have  been  successfully  treated 
with  carl>on  bisulphide,  and  Paris  green  dust  has  been  found  effective 

^  against  termites  in  houses  when  brushed  over  floors  or  shelves  at  the 
rate  of  I  oe.  to  12  sq.  ft.  and  allowed  to  remain  for  2  or  3  weeks,  with 
re-brushing  at  intervals.  Paris  green  may  also  be  used  as  a  paint  on 
u-indow  frames,  and  experiments  are  proposed  for  injecting  it  into  the 

^    mounds  by  means  oi  a  dusting  machine. 


Innes  (F.  a.).    rSntomological  Notes.]— ^im.  Med.  Sanit.  Rep. 
Gambia  1928,  p.  20.    London,  1929. 

Dermesies  vuLpinii^>.  F.,  is  recorded  as  destroN-ing  the  bristles  and 
glue  of  brushes  in  Gambia,  and  AtUhretms  pimpinellae,  F.,  as  causing 
considerable  damage  to  dried  fish  in  the  market. 


[King  (H.  M.).]  Report  of  tfaa  Ckmnunoit  Bntomologitt  lor  Um 
Tme  im.—BuU,  Wdkome  Trap.  Res.  Lab.,  £nt  Sect.  no.  25, 
7  pp.   Khartoum,  January  1928.   [Received  1929.] 

Large  swrarms  of  Schistocerca  gregaria,  Forsk..  reappeared  in  1927 
in  the  Sudan  after  an  absence  of  10  years.  The  first  swarm  reported, 
consisting  of  newly  matured  individuals  that  had  probably  passed 
their  hopper  stage  on  the  Red  Sea  coast,  was  observed  in  May  in  the 
Nubian  Desert  ;  it  proceeded  southwards  and  westwards  and  was 
lost  sight  oi.  The  locusts  of  the  main  iniinigration,  which  occurred 
in  the  second  half  of  July  and  early  m  August,  are  believed  to  have  been 
bred  in  Abyssinia,  whence  they  proceeded  north  and  west»  passing  . ' 
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through  Kritrea  and  afterwards  spreading  through  those  areas  of  the 
Sudan  subject  to  locust  invasion.  Oviposition  started  almost 
immediately,  and  although  large  numbeis  of  the  hoppers,  which 
appeared  in  August,  were  destroyed,  many  attained  maturity.  Adults 
of  the  succeeding  generation  were  on  the  wing  by  the  middle  of 
September,  and  the  r(^t\irn  migration  to  the  east  started  shortly  after- 
wards. Other  flights  proceeded  north  and  arrived  in  Egypt  towards 
the  end  of  October,  and  the  Sudan  was  free  from  swarms  by  November 
except  on  the  Red  Sea  coast,  where  winter  rains  occur,  and  where  one 
or  more  large  swarms  remained  to  breed.  Of  the  control  measures 
adopted,  the  best  results  were  secured  with  poison  bait  [R.A.E.,  A, 
xvii,  507*.  The  damage  caused  by  the  locusts,  though  serious  locally, 
was  relatively  Hpht  in  proportion  to  the  numbers  present. 

Extensive  lieid  mvestigations  have  shown  that  damage  to  the  cotton 
crop  by  termites  is  relatively  slight  [c/.  xvi,  166].  A  survey  of  the 
incidence  of  Sdenothrips  ( Hdiothrips)  tndictts,  Bagn.,  on  cotton  plants 
grown  under  different  conditions  showed  late  sown  and  lightly  watered 
cotton  to  be  most  severely  attacked.  A  great  numerical  disparity 
between  the  immature  and  mature  thrips  present  on  the  leaves  indicated 
heavy  mortality  among  the  pupae,  Platyedra  gossypiella,  Saund., 
caused  no  appreciable  damage  except  in  the  Gezira  area,  where,  owing 
to  heavy  yield  and  low  prices  in  the  preceding  season,  large  quantities 
of  seed  cotton  had  been  stored  by  the  natives.  A  campaign  earned 
out  in  this  area  resulted  in  the  destruction  of  424,000  boUworms. 

Experiments  are  to  be  made  in  breeding  Microhramn  hreincomis, 
V\V<=m  ,  and  M.  kirkpairicki,  Wikn.,  on  a  large  scale  with  the  idea  of 
call}  iiig  them  thruugli  the  early  summer  months,  when  it  is  believed 
that  mortality  in  the  parasites  of  boUworms  is  high.  It  is  thought 
that  the  release  of  stocks  so  bred  at  the  time  wiien  the  first  broods  of 
boUworms  are  maturing  might  produce  good  results.  The  hosts  of 
M.  hrevicornis  include  Diparopsis  castanea,  Hmps.,  Earias  insnlana, 
Boisd.,  P.  flossy piclla  and  Sesiimia  cretica,  Lederer.  There  is  evidence 
to  show  that  it  has  only  recently  acquired  the  habit  of  parasitising  D. 
castanea ;  in  a  locality  where  the  latter  was  a  very  serious  pest  of  cotton 
in  1926-27  and  showed  no  sign  of  parasitism,  it  was  almost  absent 
from  the  crop  of  1927-28,  25  per  cent,  of  the  larvae  collected  earh* 
in  the  season  being  parasitised  by  M.  brevicornis.  M.  kirkpafricki 
is  a  parasite  of  P.  gossypiella  in  Kenya  [xvi,  49],  and  arrangements 
were  made  to  import  it  into  the  Sudan,  but  it  was  subsequently  found 
to  be  indigenous  there,  though  its  habits  and  distribution  are  unknov^n. 

Damage  estimated  at  over  ^(50,000  was  caused  to  millet  \Sorgkum\ 
in  1927  by  Agonoscelis  versicolor,  F.  [xvii,  657'.  In  experiments  to 
determine  the  best  method  of  destroying  this  Pentatomid  when  it 
collects  in  chisters  during  .the  dry  season,  a  parafiin  spray  gave 
satisfactory  results. 


Cros  (A.).  Note  sommaiie  sui  ies  parasites  des  ooth^ues  des  sautereUei 
mamalDS.— Bm^.  Soc,  Hist.  not.  Afr.  N,,  xx.  no.  6-7.  pp.  141-142. 
Algiers,  1929. 

Mylabris  {Zonabns)  ailbermanni,  Chevr..  and  Trichodes  JLavocinctuA. 
Spin.  (x4iUera,  Chevr.)  were  bred  from  egg-pods  of  Dodosknmis  maroc- 
comes,  Thnb.,  received  from  Frenda  (Algeria).  Bombyliid  larvae  also 
occurred  in  the  egg*pods. 
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La\^gne  (A  )    Les  jetmes  vjgnM  et  les  larves  de  tanpins.— 7?^//  agrio. 
Algerie,  xxxv.  no.  10,  pp.  187-lSa   Algiers,  October  1929. 

Elaterid  larvae  are  very  injurious  in  Algeria  in  young  plantations 

of  cotton,  tobacco  and  vines.  Newly  planted  cotton  seed  should  not 
be  covered  with  manure  that  is  likely  to  be  infested.  Vines  are  the 
most  severely  damaged,  however,  as  the  wireworms  attack  the  new 
shoots  of  the  graft,  causing  cessation  of  growth  and  withering  ;  this 
happens  most  frequently  when  cereals  have  previously  been  grown  in 
the  field.  To  avoid  this  injury,  the  graft  should  caily  be  covmd  with 
the  lightest  possible  layer  of  earth,  even  though  it  may  mean  covering 
it  again  because  it  is  almost  exposed.  As  soon  as  the  sho{^ts  have 
begun  to  harden,  the  attacks  of  wireworms  cease.  When  wireworms 
are  present,  the  graft  should  be  uucartiied  and  the  larvae  collected  and 
destroyed ;  afterwards  it  should  be  earthed  up  again  with  a  little  dry 
and  not  too  fine  soil. 


Alfieri  (A.).  Les  iirincipaax  inse<!tes  nuisibles  inlestant  le  jardin  de 
Nouzha.— Bm//.  Soc.  rov.  ent.  E^pU,  1929,  fasc.  1-3,  pp.  7-8, 
1  plan.  1  fldg.  table.   Cairo,  1929. 

A  table  is  given  showing  the  principal  pests  of  trees  and  other  plants, 
many  of  which  are  of  economic  importance,  observed  in  the  gardens  of 
Nouzha  and  Antoniadis  (Alexandria),  including  2  mites  and  25  msects, 
of  which  24  are  Coccids. 


MiSTiKAwv  (A.  M.).  Hie  Locust  PMblam  in  Egypt  and  its  Belatioii 
with  other  Countries.— /it///.  Soc.  roy.  mf  EgypU,  1929,  fasc.  1-3, 
pp.  29-41,  1  diagr.,  1  map.   Cairo,  1929. 

The  author  outlines  the  general  distribution  of  Schistocerca  gregana, 
Forsk.,  and  reviews  its  recent  invasions  of  Eg^-pt,  which  took  place  in 
1891,  19()4,  1914,  1915.  1927  and  1928.  There'is  no  direct  evidence  that 
it  breeds  constantly  in  Egypt ;  it  has  tlu"ee  principal  breeding  centres, 
viz.,  the  eastern,  which  lies  in  Arabia,  probably  in  Nejd,  the  central,  in 
the  eastern  Sudan,  Eritrea  and  Abyssinia,  and  the  western,  in  the  north- 
western  Sudan.  The  nrates  followed  by  the  locusts  migrating  from 
these  centres  are  discussed  ;  Egypt  lies  in  the  way  of  most  serious 
migrations,  and  its  locust  problem  is  linked  up  with  that  of  the 
surrounding  countries. 

The  locusts  have  been  bred  in  cages  for  two  successive  generations, 
some  crowded  in  one  cage,  others  kept  singly.  The  adults  in  both 
cases  behaved  in  a  manner  characteristic  of  S.  gregaria  ph.  solitana 
(fUtvivetUris,  Burm.),  and  the  author  concludes  that  crowding  is  not 
the  only  factor  determining  the  transition  from  one  phase  to  another. 
Females  have  been  observed  to  oviposit  from  3  to  7  times  ;  from 
laboratory  studies  the  author  is  inclined  to  beUeve  that  5.  grc^unu 
has  three  generations  a  year. 

In  experiments  on  control,  successftd  results  were  obtained  with 
flame  throwers,  contact  sprat's  of  pyrethrum  soap  or  fish-oil  emulsion, 
.poison  baits,  and  heavy  dusting  with  sodium  fluosilicate. 

Other  AcRiDiDAE  of  economic  importance  in  Egypt,  the  distribution 
of  which  is  briefly  indicated,  are  Anacruiium  acgyptium.  L.,  Euprepo- 
cnems  fioranst   Charp.,    Epacromia    (Aiolopus)   sirepens,  Latr., 


Digitized  by  Google 


102 


CaUmtops  axiUens,  Thnhg  ,  and  Tkisoectirus  liUcralis,  Ramb.  Only 

the  solitary  phases  of  Locusta  {Pachytylus)  migratoria,  L.  (danica,  L.) 
and  CailipUmus  {Caloptenus)  italicus,  L.,  have  been  found  in  Egypt. 


Pitman  (C.  H  S  V  The  economic  Importance  of  Birds  in  Uganda  and 
Parts  oi  Kenya  Cokmy  from  the  Point  of  View  of  Locust  Destruction. 
^BuU.  Soc.  toy,  eni.  Egypte,  1929,  fasc.  1-3,  pp.  93-103.  Cairo, 
1929. 

From  mid-February  to  20th  April  1929,  while  touriiig  the  districts 
of  Gulu  and  Lango  (Uganda),  the  author  made  observations  on  birds 
feeding  on  locusts  that  were  invading  the  country.  Of  the  resident 
birds  the  marabout  stork  {LeptopHhs  crumenifefus)  and  vultures 

{Pseudogyps  and  Necrosyrtes)  destroy  considerable  numbers  of  locusts. 
The  migrants  that  are  of  most  importance  in  this  respect  are  storks 
{Ciconia  and  Sphenorynchm),  kites  {Milvus),  the  desert  buzzard  (Buteo 
vulpinus),  and  bee-eaters  {Merops  spp.).  Particulars  are  given  as  to 
the  habits  of  these  species,  as  well  as  a  few  general  notes  on  'other  birds 
observed  feeding  on  locusts.  The  maximum  destruction  of  locusts 
is  caused  l)y  birds  between  the  1st  September  and  30th  April,  for  this 
is  the  period  when  the  southern  and  northern  passages  of  Palaearctic 
and  north  Ethiopian  migrants  and  the  breeding  of  resident  storks, 
vultures,  etc..  take  place. 


Pettey  (F.  W.).  CodUng  Hbih  OontniL  EipKiiiiinti  with  flH»-~» 

Oil  Sprays. — Ftng.  S.  Africa,  reprint  no.  56,  13  pp.,  5  fig?.,  1  ref, 
Pretoria,  August-September  1929. 

In  continuation  of  previous  experiments  [R.A.E,,  A,  xvi,  305; 
xvii,  171,  etc.]  on  the  control  of  the  codling  moth  [Cydia  pomondU, 
L.],  satisfactory  results  were  obtained  on  apples  by  applying  normal 
strength  lead  arsenate  sprays  (1^  lb.  to  40  gals.)  twice  and  adding 
1 J  per  cent,  light  oil  to  three  or  four  of  the  later  ones  ;  on  pears  lead 
arsenate  sprays  alone  were  effective.  The  effect  of  summer  oil  sprays 
on  the  removal  of  spray  residue  is  discussed ;  other  conditions  being 
equal,  the  greater  the  viscosity  of  the  oil  used  with  lead  arsenate,  the 
more  difficult  it  proves  to  remove  the  spray  resHiir  hv  acid  treatment. 
After  four  applications  on  apples  of  H  per  cent,  light  or  medium,  or 
1  per  cent,  heavy  oil,  with  spreader,  combined  with  4  of  5  arsenr^to 
sprays,  the  spray  residue  was  reduced  below  tolerance  when  the  iruit 
was  treated  for  3  minutes  in  1  per  cent,  hydrochloric  acid.  The 
injury  caused  to  different  varieties  of  apples  by  the  use  of  summer  oil 
sprays  is  described  ;  oil  of  high  viscosity,  or  of  low  when  applied  a 
number  of  times,  causes  a  blackened  area  round  the  calyx  in  many 
varieties,  and  although  the  j)ulp  is  not  affected  the  marketable  \'ahi^ 
of  the  fruit  is  lowered.  V\  ith  regard  to  peais,  unless  it  can  be  proved 
that  several  applications  of  summer  oil  sprays  with  lead  arsenate  will 
be  sufficiently  effective  against  Coccids  and  mites  to  allow  of  the  onussioD 
of  a  winter  spray,  the  use  of  these  oils  is  probably  unwarranted. 
Experiments  have  sho's^-n  that  the  summer  oils  alone  will  not  control  n 
severe  infestation  of  nieal\bugs,  but  they  may  prevent  an  infestatioi: 
from  becoming  severe  ;  three  summer  applications  of  2  per  cem. 
light  ofl  <m:  1  i  per  cent  medium  kept  mites  in  check.   Recent  attempts 
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to  provide  substitutes  for  lead  arsenate  in  the  control  of  C.  pomonella 
are  reviewed.  No  radical  change  in  the  present  methods  of  control 
can  be  suggested ;  the  indications  are  that  a  programme  may  ulti- 
mately  be  adopted  allowing  the  reduction  of  lead  arsenate  sprays  to 
2  or  3  applications,  to  be  followed  hv  3  or  more  combination 
oil-nicotine,  oil-pyrethrum  or  oil-derris  sprays,  and  so  obviating  the 
necessity  of  removing  arsenical  residue.  Ligiit  summer  oils  (1-1  ^  p>er 
cent.)>  with  casein-Hme  spreader,  combined  with  lead  arsenate  in  the 
2nd  and  3rd  and  perhaps  the  5th  cover  sprays  can  safely  be  used  on 
pears  under  South  African  conditions,  and  on  most  varieties  of  apples, 
but  several  years'  experience  is  necessary  before  definite  recommenda- 
tions can  be  made. 


Frappa  (C  ).  Note  sor  nn  insecte  redoutable  pour  les  coltores  de  canne 
k  Sucre,  de  mais  et  de  riz  4  Madagascar. — Bttll.  icon.  Madagascar, 
Partie  Document.,  xxv,  pp.  110-113.    Antananarivo,  1928. 

A  detailed  account  is  given  of  the  bionomics  of  the  Dynastid, 
Heteronychus  phheius,  Klug,  on  sugar-cane  etc.,  in  Madagascar 
\R  A  E.,  A,  xiu,  616;  xvii,  150].  On  maize,  the  adults  are  very 
injurious,  gnawing  into  the  young  shoots  at  the  base,  sometimes  right 
to  the  centre.  A  few  weeks  after  sowing,  the  infested  seedlings  show 
cfaazacteristic  damage,  being  smaUer  in  size  and  appearing  dury  and 
unhealthy ;  gradually  all  the  leaves  turn  yellow  and  the  plant  dies. 
On  one  area  of  nearly  200  acres  only  a  few  plants  sur\'ived  the  attack. 
In  the  north  of  the  Island,  the  adults  are  numerous  in  February  and 
March,  just  below  bunches  of  self-sown  graminaceous  plants  that 
constitute  the  local  pastures.  Shoots  of  Uma  beans  (PhaseSlus  hmaius) 
are  also  attacked.  In  rioe-fields,  the  damage  is  particularly  severe  in 
dry  seasons  when  water  is  scarce  in  the  fields,  the  soil  when  humid 
but  not  wet  being  a  most  favourable  medium  for  development  of  the 
beetle.  In  the  vicinity  of  villages,  the  rice-heids  are  kept  fairly  clear 
by  ducks,  which  devour  the  larvae. 

It  is  suggested  that  maize  might  be  grown  as  a  trap-crop  in  sugar-cane 
fields.  Manuring  promotes  the  rapid  lignification  of  the  tissues  of 
sugar-cane  or  maize,  rendering  the  plants  resistant  to  attack.  Maize 
should  not  be  grown  on  newly  cleared  land,  but  for  preference  following 
leguminous  crops.  Flooding  will  control  an  infestation  in  rice-tields. 
In  general,  cultural  practices  such  as  harrowing  and  weeding  after 
ploughing  will  destroy  many  larvae  and  pupae  as  well  as  assisting 
the  growth  of  the  plants ;  where  possible  the  adults  should  be  collected 
and  destroyed. 


ZoLOTAREwsKY  (B.).  Notof  inT  1m  aefidiODB  4  Madagascar.— Bu//. 
icon,  Madagascar,  Partie  Document.,  xxiv.  no.  1,  pp.  I11-119, 
6  pis.,  2  refe.   Antananarivo,  ld27.    [Received  1929.] 

Madagascar  is  subject  to  invasions  of  Locubia  migrutoria  mi^ralori- 
oides,  Rch.  &  Frm.,  which  breeds  r^fularly  in  some  parts  of  the 
Island.  In  the  region  Ijmig  between  Onilahy  in  the  south  and  Sofia 
and  Beniarivo  in  the  north,  which  has  been  studied  by  the  author, 
the  regular  breeding  grounds,  whence  the  invasions  always  start,  are 
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scattered  on  the  plateaux  lying  to  the  west  of  the  Isalo  and  Bongo- 
Lava  groups  of  mountains.  They  are  characterised  by  gradual  slopes, 
light  sandy  soil,  and  a  high  level  of  subsoil  water,  the  vegetation  con- 
sisting principally  of  Heteropogon  cotUortus,  Chrysopogon  gryllus, 
Hypkaene  shaian,  and  in  marshy  places,  Phragmites  communis.  Swarms 
migrate  along  the  rivers  to  hills  lyinp  tn  the  east  of  Bongo-Lava,  where 
oviposition  takes  place.  The  resulting  locusts  join  with  swarms 
coming  directly  from  the  west,  and  invade  the  mountainous  region 
in  the  centre  of  the  Island,  where  breeding  occurs  only  in  a  few 
sheltered  situations. 

The  author  briefly  discusses  the  organisation  of  locust  control  and 
the  measures  that  may  be  employed,  including  the  use  of  poison  baits, 
sprays  or  dusts  against  the  hoppers,  and  their  destruction  by  grass- 
burning  or  the  use  of  flame-throwers,  or  by  directing  them  into  pits 
or  trenches  by  means  of  sheet-iron  barriers.  The  barriers  found 
suitable  under  local  conditions  consist  of  20  sheets  of  iron,  each  16  ins. 
wide  and  40  ins.  long  and  weighing  about  140  lb. 


Edwards  (^^^  H.).  La  teigne  du  tabac,  Phihnrimaea  operculdla. — 
Bull.  Debt,  Agric.  Ik  Maurice,  S^.  sci.  no.  13, 8  pp.,  1  pi.  R^uit, 
1929. 

Phthorimaea  operculella,  Zell.,  is  ver>'  injurious  to  tobacco  seedlings 
in  Mauritius,  where  it  also  attacks  other  solanaceous  plants,  particularly 
potatoes.    The  life-cycle  on  tobacco  is  completed  in  28-37  days, 
reproduction  being  continuous  throughout  the  year.   The  character- 
istic larval  mines  in  the  leaf  are  found  in  young  plants ;  on  older 
ones  that  are  thoroughtyestablished,  only  the  two  or  three  lowest  leaves, 
which  are  of  little  commercial  value,  are  generally  attacked,  and  the 
growth  of  the  plant  is  not  affected.    If.  however,  the  larva  penetrates 
the  stalk,  an  excrescence  is  formed,  the  leaves  wither  away,  and  side 
shoots  appear  along  the  stalk.   Large  numbers  of  the  larvae,  in  some 
localities  as  many  as  46  per  cent.,  are  parasitised  by  the  Ichneumonid, 
Eulimneria  steilenboschensis.  Cam.,  which  ovijx)sits  on  the  larva  within 
the  mine  and  completes  its  life-cycle  in  about  20  days.    The  parasitised 
larva  emerges  from  the  mine  and  generally  succeeds  in  pupating,  the 
adult  parasite  leavijig  the  cocoon  shortly  before  the  host  would  have 
appeared.   A  Braconid  of  the  genus  Ckeliuus  and  another  Ichneumonid 
are  much  rarer  parasites.    It  is  suggested  that  when  infested  leaves 
are  removed  from  the  plants,  they  should  be  placed  in  cages  with 
movable  glass  panels.    As  the  parasites  emerge  they  are  attracted  to 
the  light,  while  any  adults  of  P.  operculella  remain  hidden  under  the 
leaves ;  if  the  glass  panels  are  quickly  opened  the  parasites  fly  out 
before  the  moths  have  moved.   Ants  destroy  many  ox  the  larvae  when 
they  emerge  from  the  mines  for  pupation.    Many  moths  may  be 
collected  by  light  traps,  and  seedlings  should  be  protected  from 
o\'iposition  at  night  by  a  light  covering.    Insecticides  might  be  useful 
when  the  larvae  have  just  hatched  or  when  they  leave  one  leal  for 
another  ;  those  suggested  are  \  lb.  Paris  green  or  2^  lb.  lead  arsenate 
in  100  gals,  water.   Solanaceous  weeds  should  be  kept  down  in  the 
vicinity  of  tobacco  fields,  and  dead  leaves,  etc.,  under  which  moths  i 
might  shelter,  should  be  removed  and  burnt.    Wlien  leaves  that 
could  be  used  for  manufacture  are  infested  they  need  not  be  removed 
from  the  plant,  but  the  larvae  should  be  squashed  in  situ  by  hand. 
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D[i"PONT^  (P  R  )    De  r^tat  actnel  de  la  maladie  des  cocotiers  canite 
par  les  cochenilles  et  des  moyens  employes  poor  la  combattre. — 

Btill.  Dept.  Agric.  <§-  Peche  Seychelles,  no.  10,  pp.  6-10.  Victoria, 
Seychelles,  April  1929. 

A  further  account  is  given  of  the  Coccids  attacking  coconut  palms  in 
the  Seychelles  'R.A.E.,  A,  xvi.  311 ;  xvii,  650.  etc/!,  where  more  than 
50  species  have  already  been  identified,  includiiig,  besides  Pinnaspis 
buxi,  Bch.,  9Jid  Ischnaspis  Umgirostris,  Sign.  Ifiliformis,  Dougl.),  which 
are  the  principal  ones,  Chrysomphalus  (Aspidiotus)  ficus,  Ashm.,  C. 
(A.)  dictyospermi,  Morg.,  A.  lataniae.  Sign.,  C.  (.4.)  ansei,  Green, 
Psettdaonidia  {A.)  trihoJidformis,  Green.  Eucalymnatus  { Lccanium) 
tessellatufi.  Sign.,  and  1 1  pidosuphes  (Mytilaspis)  sp..  all  of  which  are 
pests  of  long  standing  and  are  capable  of  killing  tiie  palms  in  certain 
seasons.  The  question  of  the  introduction  of  natural  enemies  of  the 
Coccids  is  discussed  ;  it  is  hoped  to  import  some  insect  enemies  from 
East  Africa,  but  with  regard  to  fungi  the  introduction  of  fresh  species 
it;  considered  of  doubtful  value,  and  therefore  every  effort  should  be 
made  to  develop  and  disseminate  those  already  occurring^  Other 
practices  are  recommended  as  tending  to  reduce  infestation.  The 
scnl  ^ould  he  improved  as  much  as  possible  and  coconut  growing  should 
be  restricted  to  areas  where  the  land  is  favourable  to  it.  At  a  height 
of  700  to  800  ft.  there  is  a  distinct  line  of  demarcation  where  infestation 
ceases,  and  the  best  possible  remedy  is  to  abandon  the  growing  of 
coconuts  in  those  areas  that  simply  act  as  a  reservoir  of  infestation  from 
year  to  year.  A  system  of  drainage  and  terraces  is  outlined,  with  a 
scheme  for  the  growing  of  green  manure  crops  in  order  to  improve 
the  soil. 


Bodenhehier  (F.  S.)  &  Klein  (H.  Z.).  Tim  Qnm  Giotdft— «  new 
luMt  Fetl  of  Bmlailfi.  [In  Hebrew.}— Yedeoih,  Proc.  Agric. 
Expt.  Sta.,  ii,  no.  1-2  (U-12),  pp.  524-527,  3  figs.  Tel- Aviv, 
Palestine,  July  1929.   (With  a  Summary  in  English,  p.  55a) 

Empoasca  (ChhrUa)  signaia,  Haupt,  caused  considerable  damage 
to  egg-plants  [Solanum  mdongena]  in  Palestine  in  1928,  tomato  and 
peppers  [Capsicum]  being  also  attacked.  The  Jassids  occur  on 
the  lower  surface  of  the  leaves,  which  beronie  discoloured  and  curl 
at  the  edges.  They  are  most  injurious  dunng  the  summer  and  autumn 
months,  decreasing  in  numbers  at  the  b^[inning  of  the  rainy  season. 
Young  plants  are  most  severely  attacked. 

Jepson  (F.  p.).    The  Control  of  "  Calotermes  "  in  living  Plants.- 
Dept.  Agric.  Ceylon,  no.  86,  1 1  pp.   Colombo,  August  1929. 

This  bulletin  contains  a  report  alreadv  noticed  [R.A.E  ,  A,  xvii, 
568j  on  possible  methods  for  dealing  wiiii  mlcstation  of  tea  bushes  in 
Ceylon  by  Cahiermes  mUitaris,  Desn.,  and  C.  dilaiaius,  Bugnion  & 
PopoH,  followed  by  an  appendix  giving  the  results  of  experiments  on 
the  introduction  of  Paris  green  into  the  parts  of  the  bushes  where  the 
termites  are  active.  It  was  found  that  the  best  methotl  of  ar<  om- 
plishin^  this  is  to  bore  a  hole  vvith  a  gimlet  into  the  main  cax  iiit 
into  which  the  powder  is  then  blown  by  means  of  an  enema  syiiugc 
of  ball  pattern,  two  or  three  squeezes  of  the  bulb  liberating  about  oz. 
of  Paris  green.   It  is  important  that  the  size  of  the  hole  should  only 
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slightly  exceed  that  of  the  sjTinge  nozzle,  in  order  to  avoid  blow-back 
of  the  powder.  After  application  of  the  powder,  the  holes  are  sealed 
with  o^ent  or  asphaltum.    It  is  frequently  difficult  to  detect  attack, 

even  in  hushes  that  have  been  infested  for  years  ;  during  pruning, 
infestation  often  becomes  evident,  and  it  is  suggested  that  some  sign 
should  be  left  on  infested  bushes  by  the  pruners.  The  possibility  of 
using  a  microphone  or  electric  telephone  for  detecting  iiiiested  bushes 
is  being  investigated,  but  no  instrument  suitable  for  field  work  has 
yet  been  devised,  though  delicate  appliances  for  laboratory  use  are 
available.  The  termites  begin  to  die  a  few  days  after  treatment  with 
Paris  green,  and  in  a  few  weeks  masses  of  dead  bodies  block  the  passages, 
but  3  or  4  months  must  elapse  before  the  entire  colony  is  exterminated. 
Examination  of  dead  individuals  iias  revealed  both  insoluble  and 
soluble  arsenic  in  the  bodies.  In  no  case  has  this  treatment  resulted 
in  any  injury  to  the  bushes,  and  analsrsis  of  the  tea  obtained  from 
them  has  revealed  no  trace  of  arsenic.  Treatment  not  only  prevents 
the  destruction  of  infested  bushes  but  reduces  the  risk  of  infestation 
spreading  from  them.  The  treatment  of  infested  stumps  and  snags 
of  shade  or  grccu  manure  trees  on  tea  estates  to  prevent  the  development 
of  winged  forms  is  also  advocated ;  even  under  experimental  conditions, 
the  cost  is  low. 

Quarantine  Proclamation,  no.  195. — Comtmmw.  Australia  Gaz.,  no. 
104,  reprint  2  pp.    Melboume,  7th  November  1929. 

This  Proclamation,  dated  1st  November  1929,  supcr>edes  pre\ious 
ones  so  as  to  consolidate  all  the  restrictions  dealing  with  the  im- 
portation of  animals  into  Australia.  As  previously  [R.A.E.,  A, 
xvi,  032],  the  importation  of  insects  or  their  parasites  is  prohibited, 
except  for  experimental  purposes,  or  for  combating  pests  w  diseases, 
and  subject  to  the  approval  of  the  Minister  for  Health. 

Qneensland :  The  Diseases  in  Plants  Aet  of  IM.— Fol.    15  pp^ 
Brisbane,   27th  November  1929. 

Under  this  Act,  which  repeate  the  Diseases  in  Plants  Acts  1916-24, 
the  Govemor-in-Council  may  prohibit  or  permit  only  as  prescribed 
the  introduction  into  Queensland  from  any  other  State  of  Australia 
of  any  plant,  etc.,  ]\ke]y  to  carry  any  insect  pest  or  disease,  or  the 
movement  of  any  plant,  etc.,  and  may  make  regulations  for  the 
administration  of  the  Act.  All  orchards,  nurseries,  etc.,  must  be 
registered  and  are  liable  to  inspection,  and  owners  or  occupiers  may 
be  ordered  to  take  steps  to  eradicate  any  pest  found  The  Minister 
for  Agriculture  has  power  to  quarantine  any  area. 

Jarvis  (£.).  High  tanpcntniM  prove  fatal  to  CaiM  BeetlBf.— 

Queensland  Agric.  J.t  xxxii,  pt.  4,  p.  383.  Brisbane,  1st  October 
1929. 

Leptdoderma  albohirUtrnt  Waterh.  (greyback  cockchafer)  is  unable  to 
withstand  maximum  shade  temperatures  of  95-96^  F.,  ^en  sudi 

conditions  last  fnr  36  hours  and  are  accompanied  by  a  warm  land 
breeze.  After  enduring  the  heat  for  a  few  hours,  the  beetles  congrepate  on 
the  shady  side  ot  their  feeding  trees,  but  eventually  fall  to  the  ground 
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aiid  die.  On  one  occasion  when  the  temperature  was  about  38"  F. 
reared  adults  of  Ceromasia  sphenophori,  Villen.,  were  found  on  their 
backs  in  the  breeding  cage,  but  when  the  air  became  warmer  most 
of  the  flies  recovered-  The  occurrence  of  this  temperature  in  September 
is  apparently  very  unusual.  Tt  is  suggested  that  if  these  Tachinids 
became  numbed  in  the  field  they  would  be  exposed  to  predators,  but  it  is 
probable  that  they  seek  shelter  on  the  approach  of  exceptionally  cold 
nights. 

Levick  (G.  T.).  Control  o!  the  Codling  Moth  {Cydia  pomondla  Linn.). 
— J.  Dept.  Agric.  Victoria,  xxvii,  pt.  9,  pp.  533-542,  3  figs.,  6 
refs.   Melbourne,  September  1929. 

The  anther  continues  his  report  on  experiments  in  the  control 
of  Cydia  ponwnella,  L.  (codling  moth)  on  apples  in  Victoria  [R.A.E., 
A,  xvii,  47]  to  include  the  seasons  192&-29.  With  lead  arsenate  sprays 
alone  the  infestations  amoimted  to  22, 13  and  58  per  cent,  respectively 
in  the  three  seasons.  Neither  an  increase  of  arsenate  from  5  to  8  lb. 
in  80  gals,  of  water  nor  the  addition  of  nicotine  sulphate  and  lime- 
sulphur  resulted  in  any  increased  efficiency.  The  addition  of  1  gal. 
white  oil  emulsion  to  80  gals,  of  lead  arsenate  spray  only  biightiy 
improved  its  effect  and  increased  the  arsenic  residue  at  piddngtime. 
Five  applications  of  white  oil  emulsion  alone  at  2\  per  cent,  strength 
were  not  so  effective  as  the  same  number  of  lead  arsenate  sprays. 
Hellebore  (5  lb.  to  80  gals.)  was  practically  useless.  In  1926-27  the 
percentage  of  first  generation  larvae  entering  the  calyx  of  fruit  that 
had  not  received  a  calyx  spray  varied  from  33  to  50 ;  these  were 
almost  completely  controlled  by  a  spray  of  8  lb.  lead  arsenate  in  80  gals. 
With  two  cal3fx  sprays  at  a  week's  interval  of  5  lb.  lead  arsenate  in 
80  gals.,  followed  by  3  applications  of  2\  per  cent,  white  oil  emulsion, 
the  average  percentage  of  infestation  for  two  years  was  12  as  compared 
with  36  with  lead  arsenate  alone. 

The  usual  supplementary  control  measures  in  orchards  and  storage 
sheds  are  recommended. 

Jewell  (W.  R.).  Chemistry  in  Agriculture.  Insecticides  and  Fungi- 
cides.— /.  Dept.  Agric.  Victoria,  xxvii,  pt.  9,  pp.  566-569. 
Melbourne,  September  1929. 

This  is  a  brief  and  popular  review  of  the  development  of  sprays, 
dusts  and  fumigants  used  against  insects. 

[Merino  (G.).]  Plant  Pests  Control  Division.— Ann.  Rep,  Bur, 
.4gric.  Philipp.  Is.  1928,  pp.  67-78,  7  pis.    Manila,  1929. 

The  work  carried  out  in  the  Philippines  in  1928  against  locusts 
[Locusta  migratoria  migratnrinidf'^ .  Rrh  &:  Frm.]  is  reviewed,  and  a 
comparative  list  is  given  oi  the  districts  infested  in  1927  and  1928. 
In  spite  of  increased  infestation,  there  was  a  marked  improvement  in 
the  efiidency  of  the  extermmaticm  campaign  in  1928.  The  pit  method 
and  spraying  with  soap  solution  were  emfdoyed  with  success  a^nst 
hoppers  in  isolated  regions,  and  in  inaccessible  areas  a  mortality  of 
7'  >  per  cent,  was  secured  nmong  them  by  dusting  with  calcium  arsenate 
at  the  rate  of  about  5|  lb.  to  the  acre  from  aeroplanes. 
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Pests  recorded  during  the  year  include  :  Parlatoria  ziziphus,  Lucas, 
Rhynchocoris  serrata,  Don.,  and  Prays  cUri,  Mill.,  on  Citrus  ;  CroO" 
doiwmia  binoUdis,  2^.,  on  cradfefs;  CeraHa  (Qyltowtocg)  sinUUs, 
01.,  on  cucumbers  and  tomatos ;  Prodinia  lUura,  F.,  on  peas ;  and 

Chrvsomphalus  ficm,  Ashm.  {aonidum,  auct.)  on  coconut.  Information 
dealing  with  sugar-cane  pests  has  hfrn  noticed  from  anuth<  r  source 
[R.A.E.,  A,  xvii,  106-108],  Cryploiucmus  imnirouzieri,  Muis.,  shows 
promise  of  becoming  estabHdied  in  the  Philippines,  and  it  may  be  of 
use  in  controlling  mealybugs  attacking  fruit  trees  and  ornamental 
plants.  A  spray  of  40  per  cent,  nicotine  sulphate  {I  :  500)  proved 
effective  against  immature  mango  hoppers  [Idioccrus]  causinp  them 
to  fall  to  the  ground,  \\  firrt  thex-  were  destroyed  by  Solenopsis  f^c-nntuiJa , 
F.  The  same  insecticide,  ai  Liie  rale  of  1  :  1,000,  controlled  Toxoplera 
auraniii.  Boy.,  on  Citrus, 

Mu R A Y AMA  (J.).  Revision  dM  Ootoopttrai  6m  IpnM  avw  Im  dwoription 

d'une  nouvelle  esptee.  [In  Japanese.] — /.  V  i/.  Hist,  See. 
Chosen,  no.  9,  pp.  22^,  1  pi.   Keijo,  Korea,  1929. 

In  Korea,  Ips  typographus,  L.,  /.  acuminatus,  Gyll.,  and /^s  {Pityo^ 

genes)  chalcoiirupJiHs,  L.,  are  injurious  to  various  pines,  Picea  jezoensis 
and  Larix  dahiirica  korcana.  Pines  are  also  attacked  by  /.  proximus, 
Eichh.,  and  I.  laricis,  F.,  and  L.  daJiurica  koreana  by  /.  cembrac,  Heer. 
Ips  {Pityogenes)  seirindensis,  sp.  n.,  infests  Picea  jezoensis  and  Abies 
nephri^epis, 

MURAMATSU  (S.).    Studies  on  Hoplocampa  corcana  Takeuchi.  \In 
Japanese,}—  J.  Plant  Prot,,  xv,  pp.  747-754,    Tokyo,  1929, 

The  sawfly,  Hoplocampa  coreana,  Takeuchi,  is  found  throughout 

Korea,  where  it  occasionally  does  serious  damage  to  f>ear.  It  has  one 
generation  a  year  and  has  been  observed  hibernating  in  the  prepupal 
stage  in  the  soil.  Pupation  takes  place  liom  the  middle  of  April,  the 
adults  appearing  6-9  days  later  and  feeding  on  the  nectar  in  the  pear 
blossom.  They  may  live  as  long  as  11  days  and  lay  their  eggs  in  the 
blossom,  14-23  being  deposited  by  a  single  female.  The  larvae, 
which  hatch  in  6-9  days,  feed  on  the  flowers  and  young  fruits,  3-6  of 
which  ma\'  be  damaged  by  one  larva  during  its  feeding  period  .of 
14-17  days. 

Tanaka  (K.).   On  Asura  dhartna  Moore,  a  Pert  of  Ctlnts,  [In 
Japanese,]  —Kontyit,  iii,  no.  4,  pp.  262-264,  1  pi.   Tokyo,  1929. 

The  larvae  of  the  Arctiid,  Asura  dliarma,  Moore,  appear  m  Kuibiiu 
in  JiUy  and  August  and  feed  on  the  leaves  of  Citrus,  Cinnamowmm 
peduncuiatum,  Pieris  japonica  and  Cleyera  ochnacea,  pupation  taking 
place  on  the  leaves  at  the  end  of  August.  The  adults  emeige  in 
September. 


Hlssev  (R.  F  ).  General  Catalogue  of  the  Hemiptera.  Fascicle  m. 
Pyrrhoeondae.  With  Bibliography  by  Elizabeth  jShennan.— 
Med.  8vo»  144  pp.  Smith  Coll.,  Northampton,  Mass.,  1929. 
Price,  $1.50. 

Among  the  most  econtnnically  important  species  of  Dysdercus  dealt 
with  in  this  catalogue  are  the  following:  D.  mimus.  Say  {alhidiventris. 
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St  Si),  D.  discolor,  Wlk.  (delauneyi,  Leth.),  D.  ruficollis.  L.  {howardi  var. 
minor,  Ballou),  D.  cruciatus,  Montr,  {papuetisis  Dist  ),  and  D.  cingt*- 
latus,  F.  {sidae,  Montr.).  The  cotton-stainer  recorded  as  D.  neulectus, 
Uhler  [R.A.E.,  A,  xii,  395],  which  is  apparently  a  nomen  nudum,  is 
D,  sanguinarius,  St&l.  The  following  new  names  are  proposed : 
D.  mifmtlus  for  D.  mimus,  Stil,  auctt.,  nec  Say,  D,  superstitiosus  var. 
tergiversans  for  var.  intermedius,  Schout.  nec  D.  intermedins,  Dist., 
and  D.  poecihts  var.  vadUans  for  var.  simplex,  Bredd.  nec  D.  simplex, 
Wlk. 


Dunn  (M.  B.).  Od  fht  tail  of  diitnioliiv  TinilMr  ^am,— Canada 

Lumberman,  xlix  (1929),  no.  %S,  pp.  31-32,  2  figs.  (Abstract  in 
Fxp(.  Sta,  Rec,,  Ixi,  no.  4»  p.  358.   Washington,  D.C.,  September 

iy29.) 

Timber-boring  Longicorns,  particularly  the  Lamiids,  Monochamus 
scutellatus,  Say,  and  M.  nofatus,  Drury,  are  abundant  and  tronblesome 
ill  nearly  all  parts  of  eastern  Canada.  Measures  against  them  niclude 
placing  the  logs  in  water,  as  immersion  kills  the  larvae  within  a  few 
days ;  cutting  the  logs  and  skidding  soon  after  an  early  spring  fire  ; 
cutting  during  the  winter  after  a  late  summer  fire ;  covering  skidways 
with  balsam  brush ;  and  applying  Kme-sulphur  dust  to  the  skidways. 


Mari  ATT  (C.  L).    Beport  [1928-29]  oi  the  Chief  of  the  Plant  Quarantine 
and  Control  Adminiirtntion. — 71  pp.   Washington,  D.C.,  U.S. 

Dept.  Agnc.  1929. 

The  activities  of  the  Pknt  Quarantine  and  Control  Administration  for 
the  year  endin??  3()th  June  1929  and  the  legislation  enacted  with  regard 
to  plant  quarantines,  etc.,  are  reviewed,  the  pests  dealt  with  being  the 
Mediterranean  fruit- fly  [Ceratitis  capitata,  Wied.],  the  gipsy,  brown-tail 
and  satin  moths  [Portheiria  dispar,  L.,  Nygmia  phaeorrhoea,  Don.,  and 
Stilpnotia  salicis,  L.j,  which  have  increased  in  numbers  in  recent  years, 
the  European  corn-borpr  '  Pvrausta  nuhilalis,  Hb.^,  the  Japanese 
beetle  [PopiUia  japonua,  Newm.j,  the  Asiatic  beetles  [Anomald 
orientalis,  W'aterh.,  and  Aserica  casianea,  Arrow),  the  pink  boliworni 
[Platyedra  gossypiella,  Saund],  the  thurberia  weevil  [Antkonomus 
^andis  thurheriae.  Fierce],  the  Mexican  fruit  worm  [Anasinpha 
Ittdens,  Lw.],  the  date  scale  [PaHaiona  Uanchardi,  larg.)  and 
the  npTcissus  bulb- flies  [Merodon  equesfrif!,  F.,  and  Eumerus  spp.\ 

In  connection  with  Pyrausta  nuhilalis,  it  is  pointed  out  that  the  strain 
in  New  England  is  two,  or  more,  brooded,  whereas  that  originally 
established  at  about  the  same  date  in  eastern  and  western  New  York 
and  in  Ontario  has  only  one  generation  a  ye9x  and  appears  to  hold 
to  that  peculiarity  with  great  tenacity,  as  shown  by  transfer 
experiments.  The  spread  westward  from  the  New  England  area  of 
the  two-brooded  strain  mav  increase  the  importance  of  this  pest. 
On  the  other  hand,  the  movement  eastward  of  the  one-generation 
strain  may,  by  inter-breeding,  counteract,  to  some  extent,  the 
tendency  to  multiple  generations  in  the  eastern  strain.  Work  on 
Platyedra  gossypidla  included  experiments  on  the  effect  of  low 
temperatures  on  the  larvae.  E.xposed  larvae  were  not  injured  at 
IS  F.,  but  .'^ome  were  killed  by  four  hours'  exposure  rtt  10"  p.,  and 
almost  all  at  5°  F.  after  one  hour's  exposure.    Larvae  iu  double  seeds 
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showed  some  mortality  at  10°  F.  for  four  hours,  and  all  were  killed  after 
four  hours  at  5""  F  or  two  hours  at  0°  F  From  June  1927  to  April 
1929  Anastrepha  iudens  was  not  found  in  the  Rio  Grande  \'aUey  of 
Texas,  but  m  the  spring  of  1929  it  was  rediscovered  in  stored  fruit 
in  Hidalgo  County,  after  the  citrus  crop  had  been  harvested  and  most 
of  it  shipped.  It  is  believed  that  the  new  infestation  has  been  elimin- 
ated. Extending  the  time  for  the  harvesting  of  the  crop  in  1928-29 
at  the  urgent  request  of  the  growers  is  now  believed  to  have  been  a 
mistake,  and  such  extension  is  clearly  inadvisable  in  the  future. 

A  list  of  injurious  insects  intercepted  during  the  year  includes 
Pofychrosis  botrofta,  Schifi.,  in  grapes  from  Italy,  Cylas  formicarius,  F. 
ipufdpennis,  Schonh.)  in  sweet  potatoes  from  Japan,  and  Eumerus 
sifigafus,  Fail.,  in  onions  from  Canada,  Holland  and  Spain. 

Craighead  (F.  C).   Interrelation  of  Tree-UOiiig  Burkbeetlei  {Den- 

droctonus)  and  Blue  Stains. — J.  Fon-stry,  wvi,  no.  7,  pp.  886-887, 
4  refs.   Waslungton,  D.C.,  November  1928. 

Beetles  of  the  genus  Dendroctonus  are  the  most  important  pests  of 
coniferous  forests  in  the  rnitfd  States  and  annually  destroy  large 
quantities  of  timber.  The  theory  that  the  death  of  healthy  trees  is 
the  result  of  tiie  complete  girdling  of  tlie  cambium  and  phloem  by  means 
of  the  egg  tunnels  of  the  adults  and  the  mines  made  by  the  larvae 
appears  inadequate,  for  trees  infested  by  the  summer  generations  of 
some  species  of  Dendroctonus  may  show  fading  foliage  within  three 
weeks  after  attack,  whereas  trees  mechanically  girdled  by  remo\nng 
bark  from  portions  or  from  the  entire  main  stem  may  live  from  six 
months  to  a  year  or  more  and  continue  to  add  annual  layers  of  wood 
on  those  portions  above  the  girdle.  It  is  therefore  suggested  that  the 
fungus  {teraiostometta  sp.)  causing  "blue  stains,"  which  is  almost 
invariably  associated  with  attacks  by  these  beetles,  may  be  introduced 
by  them  under  the  bark  and  may  play  an  important  part  in  the  death 
of  the  trees.  Observations  indicate  that  the  trees  are  killed  by  the 
interruption  of  the  stream  of  ascending  sap,  and  this  might  possibly  be 
caused  by  the  action  of  some  toxic  secretion  of  the  fungi  destrojing 
the  living  ra\  tissue  of  the  stem  or  affecting  the  normal  function 
of  the  leaves  in  transpiration,  or  by  the  clogging  of  the  tracheids  by  the 
rapidly  developing  hyphae.  Moreover,  it  is  thought  that  the  fun^ 
may  produce  the  conditions  necessary  for  the  normal  development 
of  the  progeny  of  the  bark-beetles,  both  by  affecting  the  physical 
environment  and  possibly  by  supplying  essential  food  requirements. 
After  attack,  the  moisturecontent  of  theupper  parts  of  the  tree  gradually 
decreases,  whereas  in  the  part  below  the  lower  limit  of  infestation  it 
increases,  and  treatments  aimed  at  increasing  the  moisture  content  of 
the  stem  (by  defoliation  or  by  supplying  ample  water  to  the  roots) 
tend  to  check  the  development  of  the  fungi  and  the  beetles. 

Nelson  iR  V  ]  s  v,r.\v  <J.  A  ).  Experiments  with  Bluestain  Fungi 
in  Southern  Fmes,^ Phytopathology,  xix,  no.  12,  pp.  1 101-1106, 
6  refs.    Lancaster,  Pa.,  December  1929. 

The  ornirrfnre  of  the  fungus  {CeratosfomeJla)  causing  bluestain  in 
pnies  in  the  scnitiiern  United  States  is  imcommon  except  in  association 
with  bark-beetle  attack.  In  an  unpublished  paper,  R.  H.  CoUey  and 
H.  Peirson  report  that  only  4  per  cent  of  234  zones  of  bluestainoocuirini; 
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in  western  yellow  pines  (Pinus  pondcrosa)  did  not  appear  to  have 
originated  in  the  entrance  holes  of  Dendrocfonas  brancomis,  Lec. 
(western  pine  beetle),  and  the  authors  found  that  97  per  cent,  of  218 
zones  occurring  in  shortleaf  pine  {P,  echinata)  were  directly  associated 
with  the  entrance  holes  of  D.  frtmtoHs,  Zimm.  (southern  |>ine  beetle). 
It  is  therefore  suggested  that  the  beetles  carry  the  fungi  into  their 
tunnels  and  in  this  way  inoculate  the  trees  [see  preceding  paper]. 
Experiments  were  carried  out  in  order  to  determine  whether  the  fungus 
was  capable  of  destroying  the  trees  when  not  associated  with  beetle 
attack.  Fungi  were  isolated  from  trees  attacked  by  D.  frontalis,  D. 
terebrans,  Oliv.  (black  turpentine  beetle)  and  ips  ealligraphus,  Germ., 
and  from  the  adult  beetles  (in  some  cases  fungi  were  obtained  from 
beetles  in  newly  made  tunnels  showing  no  stain),  cultured  and 
inoculated  by  various  methods  into  shortleaf  pines  and  pitch  pines 
(P.  rigida).  In  culture  the  fungi  associated  with  each  of  the  three 
species  of  beetles  can  be  readily  distinguished.  It  was  found  that 
the  fungi  together  with  the  wounding  that  accompanies  inoculation 
may  kill  pines  in  a  comparatively  short  time.  The  &ct  that  trees 
attacked  by  beetles  and  the  accompan\nng  fungi  die  more  rapidly 
than  mechanically  injiirpd  trees  is  confirmed  [loc.  cii.j.and  the  authors 
agree  \\ith  the  suggestion  that  the  bhiestain  fimgi  may  play  an 
important  part  in  the  death  of  pines  attacked  by  D.  frontalis. 

BiNKi  F\'  i\.  M  V  Transmission  Studies  with  the  new  Psyilid- Yellows 
Disea&e  of  solanaceous  Plants.  Sciaice,  Ixx,  no.  1825,  p.  615. 
New  York,  N.Y.,  2(Hh  December  1929. 

apparently  new  disease  of  potato  and  other  solanaceous  plants, 
the  characteristic  symptom  of  which  is  the  upward  cupping  of  the 
leaves  and  dwarfing  of  the  plants,  was  extremely  destructive  in 
Colorado  in  1926-28  and  was  believed  to  be  associated  with  the  Psyilid, 
Paratrioza  cockerelli,  Sulc  [cf.  R.A.E.,  A,  xvii,  281].  Nymphs  hatching 
from  eggs  laid  by  infective  Psyllids  and  allowed  to  feed  on  healthy 
tomato  plants  until  they  became  adult  did  not  produce  the  disease, 
which  is  not,  therefore,  transnutied  through  the  egg,  but  nymphs 
transfeired  from  diseased  to  healthy  potato  plants  produced  the 
symptoms  in  7-10  days.  It  has  also  been  transmitted  from  diseased 
tomato  to  healthy  potato  plants,  and  vic<?r^rs<i,  and  also  to  the  common 
garden  pepper  [CnMintfn  .  egg-plant  [Solanum  ntelongend  an(1  the 
ornamental  Jerusalem  chem,"  [S.  pseudocapsicitm].  The  disease  is 
very  destructive  and  the  Psyilid  is  difficult  to  control,  owing  to  its 
habit  of  feeding  on  the  lower  surface  of  the  leaves  and  the  strength  of 
the  spray  necessary  to  kill  it. 

DoBRoscKY  (I.  D.).  CnmlMRy  Mw-Uiimoiii  Diieaw  qmd  Iv  • 

Leafhopper.— Sct<?ncf,  Ixx,  no.  I826»  p.  635,  1  ret  New  York, 
N.Y.,  27th  December  1929. 

FoUowing  observations  made  during  1^24-26  [R,A.E.,  A,  xvii,  30] 
suggesting  the  agency  of  Euscelis  strialulus,  Fall.,  in  the  spread  of 

false-blossom  of  cranberry  in  the  United  States,  leafhoppers  were 
transferred  from  diseased  seedlings  to  healthy  ones,  and  allowed  to 
feed  for  aixjut  2  weeks,  numerous  seedlings  becoming  affected.  Under 
favourable  conditions,  the  first  symptoms  appear  about  a  month 
after  the  plants  are  exposed  to  infective  leafhoppers.  The  disease  is 
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reoigiiised  in  its  earh'  stages  by  small  leaves,  by  an  upright  habit  of 
growth  and  by  the  production  of  an  abnormally  large  number  of 
secondary  shoots.  It  is  not  known  whether  E.  striatulus  is  the  only 
insect  tluit  spreads  the  disease,  but  several  other  cranberry  insects 
tested  failed  to  transmit  it. 

Steiner  (G.).    NeoapUdana  glaseri,  n^L^  it.  9*  (Oiyaridae)*  a  ntir 
nemic  Parasite  of  th«  Japaueie  Beetle  {Popillia  japonica  Sewm.).— 
/.  Wash.  Acad.  Set,,  xix,  no.  19,  pp.  436-440,  1  fig.,  5  refs. 

Baltimore,  Md..  19th  November  1929. 
Glaser  (R.  \V.)     Fox  (H.).   A  Nematode  Parasite  oi  the  Japanese 
Beetle  (Popillia  japonica,  Newm.). — Sdeitce,  ixxi,  no.  1^7,  pp. 
16-17,  I  ref.   New  York,  N.Y.,  3rd  January  1930. 

NeoapUdana  gluseri,  gen.  et  sp.  n.,  described  in  the  first  paper,  is 
recorded  in  the  second  as  being  found  in  numerous  larvae,  two  pupae 
and  two  adults  of  Popillia  japonic,  Newm.,  in  a  district  of  New 
Jersey  in  May  and  June.  Of  16  larvae  exposed  to  infection  by  the 
Nematodes  in  soil,  15  were  killed  by  them  in  5-7  days,  a  similar  result 
being  obtained  when  the  experiment  was  repeated  a  month  later. 
Since  the  host  spends  most  of  its  life-cycle  in  the  ground,  which  is  the 
natural  oivironment  of  the  Nematode  dining  at  least  part  of  Hs 
existence,  and  since  the  latter  possesses  a  high  reproductive  capacity, 
it  might  prove  of  great  value  in  the  control  of  the  beetle,  if  distributed 
where  the  latter  occurs. 

Thomas  (C  A  )  The  Parasites  of  Wireworms  (Coleop. :  Elateridae).— 
Ent.  Neu^s,  xl.  no.  9.  pp.  287-293.  1  fig.,  31  refs.  Philadelphia, 
Pa.,  November  1929. 

The  literature  on  the  parasites  of  wireworms  in  Europe,  South 
America  and  the  United  States  is  briefly  reviewed.  Althougli  many 
vdreworms  have  been  bred,  few  parasites  have  been  recorded.  In 
1924  the  author  found  a  cocoon  of  the  Bethylid,  Pristocera  anrnfera. 
Say,  attached  to  the  empty  skin  of  a  larva  of  MeUmoius  sp.  in  New 
Jersey. 

Carpenter  (I.  P.).  Study  of  the  Life  History  and  Spotting  Habits  of 
Eutettix  chcnopodii  (Homoptera,  Cicadellidae). —  Kansas  Univ. 
Sci.  Bull.,  xviii,  no.  7,  pp.  457^83,  1  pi,  8  refs.  Lawrence, 
Kans.,  April  1928. 

A  detailed  account  is  f^nven  of  the  bionomics  of  Eutettix  chenopodii, 
Osborn  [strobi,  Fitch)  Irom  insectary  observations  made  in  Kansas 
during  1 926.  The  normal  food-plant  of  this  leaf  hopper  is  ChenopodUm 
album,  but  it  can  breed  on  other  weeds  and  on  beet.  The  spotting 
caused  by  the  feeding  of  the  n\Tnphs  on  the  leaves  of  the  food-plants 
is  discussed  [c/,  R.A,E„  A,  xiv,  293]. 

Brooks  (F.  E.)  &  Cott(in  (R.  T.).  The  Chestnut  Curculios.-- T^c*, 
Bull.  U.S.  Dept.  Agric,  no.  130,  23  pp..  6  pis.  Washington,  D.C. 
August  1929. 

Three  species  of  sweet  che.siiuit  are  prown  in  North  America,  namely, 
Castanca  dentata,  C.  pumila  and  C.  alnijolia.   AU  produce  nuts  of 
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more  or  less  value,  which,  however,  are  frequently  rendered  almost 
worthless  by  Curculio  proboscideus,  F.  (larger  chestnut  curcuho)  and 
C.  auriger,  Casey  (lesser  chestnut  curculio).  Both  these  weevils  are 
found  in  practically  all  regions  of  the  United  States  and  Canada  where 
the  nuts  are  grown,  and  they  sometimes  damage  50-100  per  cent,  of 
the  crop.  Many  nuts  that  appear  sound  when  harvested  contain  eggS 
that  subsequently  hatch  ;  an  infested  nut  usually  harbours  several 
grubs.  Recently  introduced  species  of  Castanea  also  appear  liable 
to  attack. 

The  life-cycle  of  C.  proboscideus  occupies  one  year,  a  few  individuals 
requiring  two.  The  adults  appear  on  the  trees  when  the  burs  are 
nearly  full-grown  and  oviposit  into  the  nuts  through  their  spiny 
covering.  The  larvae  hatch  in  about  10  days  and  feed  within  the 
nuts  for  6-10  weeks,  this  period  apparently  being  prolonged  if  the 
kernel  becomes  dry.  When  luii-grown,  by  which  time  the  nut  has 
usually  fallen,  they  enter  the  ground,  where  they  construct  cells  a  few 
inches  below  the  surface  and  remain  through  the  winter.  In  the 
following  summer,  about  1st  July,  they  pupate  within  the  cell,  and 
after  4  or  5  weeks  the  adults  emerge.  They  remain  on  the  trees  and 
continue  oviposition  until  the  burs  are  full-grown,  but  their  numbers 
decrease  as  the  nuts  become  mature  and  by  the  time  the  latter  begin 
to  drop  practically  all  have  disappeared.  One  beetle  may  lay  from 
25  to  50  eggs. 

The  life-cycle  of  C.  aufiger  occupies  two  years,  but  5-10  per  cent. 

of  the  insects  require  three.  The  beetles  emerge  from  the  ground  in 
spnng  before  the  trees  bloom,  remaining  largely  inactive  on  the 
branches,  but  when  the  nuts  begin  to  ripen  they  collect  on  the  burs, 
where  pairing  and  oviposition  take  place.  The  larvae  enter  the 
ground  in  late  autumn,  spend  the  winter  and  following  summer  in 
their  earthem  cells,  and  pupate  and  transform  to  adults  in  autumn. 
The  latter  remain  in  the  cells  until  spring.  The  stages  and  habits 
of  the  a<lnlts  of  both  these  species  are  described,  with  technical 
descriptioli^  of  the  mature  larva  of  each.  Natural  enemies  include 
squirrels,  shrews,  various  birds,  spiders  and  ants.  Two  Tachinids, 
WifUhemiaquadripusitilata,  and  Myiophasia  aenea,  Wied.  {nigrifrons, 
Tns.),  were  reared  from  the  larvae  in  West  Virginia,  the  former  from 
C.  proboscideus  and  the  latter  from  both  species.  The  Braconid, 
Vrnsif^alphns  armaius,  Ashm.,  is  in  some  districts  an  important  check 
oil  their  numbers.  The  adult  deposits  an  egg  withm  or  near  that 
of  the  weevil,  and  the  parasite  larva  matures  within  the  host  and  does 
not  kill  it  until  just  befm  it  pupates  in  the  ground.  It  then  itself 
pupates  within  the  cell  of  the  host,  the  adult  emerging  shortly 
afterwards. 

.Artificial  control  of  the  weevils  is  difficult,  as  though  some  of  the 
adults  may  be  killed  by  arsenical  ';pra\-s,  thov  usually  feed  below  the 
surface  to  which  the  spray  is  applied.  ICxtreme  heat  or  cold  will  kill 
the  larvae  within  the  nuts,  but  only  at  temperatures  injurious  to  the 
latter.  Scalding  the  nuts  in  water  at  120*"  F.  for  30  to  45  minutes  and 
then  immediately  drying  them  is  conunonly  practised,  but  must  be 
carefully  done  or  the  quality  of  the  nuts  will  deteriorate.  Fumigation 
with  carbon  bisulphide,  1  oz.  to  60  lb.  of  nuts,  for  15  or  16  hours  and 
afterwards  spreading  them  out  to  air  is  successful,  if  the  container  is 
tightly  closed.  Any  larvae  emerging  from  gathered  nuts  should  be 
destroyed.  Adults  may  be  collected  by  jarring  them  from  the  trees  on 
to  sheets  spread  below ;  this  should  be  done  repeatedly  whOe  the  trees 
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are  in  bloom  and  when  the  burs  are  nearly  full-grown.  It  is  doubtful, 
however,  whether  sufficient  beneht  can  be  obtained  from  either  this 
method  or  spraying  to  justify  the  labour  and  expense.  Auxiliary 
remedies  are  destruction  of  the  insects  in  the  soil  by  cultivation,  the 
use  of  soil  fumigants.  turning  pigs  into  the  orchards  after  tiie  crop  is 
gathered,  and  cleaning  up  and  destroying  all  crop  remnants. 

Some  50  other  species  of  CurcuUo  attack  nuts  and  acorns  in  North 
America,  the  most  important  in  the  United  States  being  C.  caryae, 
Horn,  on  hickory  and  pecan,  and  C.  obtusus,  Blanch.,  on  Corylus 
americana  and  C.  rosirata. 


Snyder  (T.  £.).  ItamitM  in  Biuldinci.— Zm/T.  US,  Depi.  Agric,, 
no.  31.  5  pp..  2  figs..  1  ref.   [Washington,  D.C]   June  1929. 

In  addition  to  information  already  noticed  [RA.E.,  A.  xiv.  409; 
xvii,  730.  etc.]  concerning  the  prevention  of  damage  caused  by  termites 
in  buildings,  a  number  of  regulations,  suitable  for  incorporation  in  city 
building  codes,  are  suggested.  Untreated  wood  or  fibre  products 
should  not  be  placed  within  18  inches  of  tlie  '^arth.  excepting  wood 
posts  over  a  concrete  ffoor,  which  should  be  provided  with  non-corroding 
metal  or  concrete  base  plates  or  footings  6  indies  above  the  floor. 
Timber  to  be  used  in  contact  with  the  earth  should  be  thoroughly 
impregnated  with  a  sati  f  irtr  rx  preservative  after  being  cut  to  proper 
dimensions.  Masonry  foundations  should  be  laid  in  Portland  cement 
mortar  and  those  built  up  of  masonry  units  capped  with  an  efficient 
seal  such  as  slate  or  non-corroding  metal.  A  shield  should  be  provided 
in  the  case  of  frame  buildings  [xvii,  730]  and  should  consist  of  non> 
corroding  metal,  such  as  copper,  zinc,  or  an  alloy  composed  of  28  per 
cent,  copper,  67  per  cent,  nickel  and  5  per  cent,  iron,  manganese  and 
silicon.  Floor  sleepers  or  joists  embedded  in  masonry  or  concrete 
should  be  impregnated.  Expansion  joints  between  concrete  floor  and 
wall  should  be  Idled  with  liquid  asplialtuni  and  the  right-angle  joint 
covered  with  a  sanitary  cement  mortar.  The  ends  of  beams  entering 
masonry  or  concrete  should  be  pro\-ided  with  boxes  affording  an  air 
space  not  less  than  1  inch  wide,  unless  they  are  impregnated.  Spaces 
under  the  floor  near  the  earth  should  be  excavated  to  a  depth  of  18 
inches  from  the  wood  and  provided  with  cross-ventilation,  all  the 
openings  being  covered  with  20-mesh  non-corroding  metal  screening- 
Where  timber  is  used  on  flat  roofs,  the  roof  should  have  a  sufficient 
slope  to  provide  proper  drainage.  All  wooden  forms  should  be  removed 
from  masonry  work  within  15  days,  and  grading  stakes  should  be 
removed  before  laying  concrete  floors. 


HucKETT  (H.  C).    Cucumber  Beetles.— r»>r.  Nnc  York  Slafe  Agric. 
Expt.  Sta.,  no.  113,  8  pp.,  7  figs.    Geneva,  N.Y.,  May  1929. 

Cucurbits  grown  in  New  York  generallv  require  protection  during  the 
first  month  or  six  weeks  of  ^owth  from  the  cucumber  beetles.  Dia- 
hrotica  viUata,  F.,  and  D.  duodccimpunUata,  F.  The  best  methods  are 
hand  spraying  and  hand  dusting,  renewed  applications  being  required 
in  wet  weather.  For  the  spray,  3  lb.  calcium  arsenate  and  3  lb.  casein- 
lime  in  50  U.S.  gals,  water  is  recommended,  but  a  dust  composed  of 
1  lb.  calcium  arsenate  with  15  lb.  gypsum  or  hydrated  lime  is  preferred 


^  kj  1^  o  uy  Google 


115 


as  beinir  cheni>er  and  quicker  to  apply,  though  rather  more  harmful 
to  plant  growth.  All  parts  of  the  plants  should  be  covered,  especially 
round  the  base  of  the  stems  and  at  the  tender  shoots.  These  in- 
secticides merely  serve  to  drive  the  beetles  from  the  plants ;  their 
destruction  is  very  difficult  because  they  are  so  easily  disturbed  and 
because  of  their  habit  of  sheltering  in  the  soil  or  under  leaves.  An 
attempt  was  made  to  kill  them  by  planting  rows  of  squash  seedlings 
among  the  cucurbits.  About  80  squash  hills  were  used  on  two  acres, 
and  were  treated  by  a  flame  from  a  blow  torch  the  day  after  the  main 
crop  was  sprayed  or  dusted.  Very  few  seedlings  were  injured,  and 
large  numbers  of  beetles  were  immediately  d^troyed.  The  trap  plants 
should  be  kept  small  by  occasional  resowings  and  thinnings.  The 
results  showed  that  the  beetles  are  ver\'  numerous  on  them  provided 
that  the  main  crop  is  Thoroughly  and  regularly  treated.  As  soon 
as  the  latter  begins  to  blosbom  or  if  it  has  been  untreated,  there  is  little 
advantage  to  be  gained  from  trap  plants. 


CcsHMAK  (R.  A.).  Hew  SpadM  oC  Mmwmmii^fBii  and  Tuonoiiiie 

Hotes,— Proc.  U.S.  Nai,  Mus„  Ixxvi,  art,  25,  no.  2822.  18  pp. 
Washington.  D.C..  6th  January  1990. 

Among  the  Ichneumonids  discussed  are  AnMytdes  {Ichneumon) 

velox,  Cress.  (/.  puerilis,  Cress.),  examples  of  which  were  reared  from 
the  hemlock  looper  [Ellopia  fiscellaria,  Gn.]  in  Ontario  in  September 
1928:  Rhemhobius  (Phygadeuon)  abdominalis,  Prov.,  from  the  bulb 
flies,  .Mcrodon  equestris,  F.,  and  Eunwrus  stri^atKs,  Fail.,  in  Washington 
and  California  respectively ;  Chromocryplus  tnesorufus,  sp.  n.,  said  to 
have  been  reared  from  a  Trypetid,  Anasirepha  Indms,  Lw.,  or  A. 
struUa,  Schin.,  in  Mexico;  CremasUis  {Cremastidea)  chinensis,  Vier., 
reared  from  Chilo  simplex,  Butl.,  in  Japan  ;  C.  graciltpes,  Cushm., 
including  a  record  of  it  from  Cydia  (Laspiyrcsia)  molesta,  Bii^rk,  in 
New  Jersey;  C.  carpocapsae,  sp.  ii.,  from  Cydia  {Carpocapsa)  pumon'rlla, 
L.,  in  Ohio  ;  and  C.  rhyacioniae,  sp.  n.,  and  Pristomerus  baumiwjcri, 
sp.  n.,  from  Rhyacionia  Jrustrana  var.  bushnellit  Busck,  in  S.  Dakota 
and  Nebraska  respectively. 


Grossman  (£.  F.).  Biology  of  the  Mexican  Cotton  BoU  WetfO.  IV. 
Duration  of  Fdrtili^  after  Copulation.— F/on<ia  Ent,,  xiii,  no.  3, 
pp.  41--4d.   Gainesville,  Fla.,  September  1929. 

Females  of  Anihononuts  granHs,  Boh.  (cotton  boll  weevil)  were 
isolated  after  mating  and  kept  for  various  periods  in  artificial  hiberna- 
ting quarters  at  a  temperature  of  55"  F.  Thev  were  then  placed  on 
fresh  cfjtton  squares  in  an  incubator  at  80  F.  Fertile  eggs  were  laid 
after  periods  up  to  almost  seven  montlis  alter  mating  had  occurred. 


Bk.^tley  ^H.  Notes  on  Lxmire  ednardsu  Grote,  the  Rubbei  Tree 
dUttipilUir.— F/oftitf  Em.,  xiii,  no.  3.  p.  44.  Gainesville,  Fla., 
September  1929. 

The  Syntomid,  Lymirc  edwardsi,  Grote,  appears  to  be  widely 
distributed  in  the  semi-trojncal  area  of  Florida  where  its  food-|dant. 
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a  rubber  tree  {Ficus  sp  ),  occurs.  It  is  parasitised  by  the  Chalcid, 
Brachymeria  robttsta,  Cress.,  and  the  Tachinid,  Phorocera  claripennis, 
Macq. ;  the  rate  of  parasitism  may  be  sometimes  as  high  as  96  per  cent. 


Hamilton  (C.  C).  The  Meiiicaa  Bean  Bietto  and  how  to  cotttiol  it— 

Cifc,  New  Jersey  Agric.  Expt.  Sta.,  no.  216,  16  pp.,  10  figs.,  5  refs. 
New  Brunswick,  N.J.,  March  1929. 

EpUackna  corrupia,  Muls.,  caused  some  damage  to  beans  in  various 
parts  of  New  Jersey  during  1927  and  1928 ;  in  one  comity  the  plantings 

were  completely  de-^troyed  in  the  latter  year.  Three  generations 
probably  occur  during  the  year  in  the  southern  part  of  the  State.  A 
brief  account  is  given  of  the  bionomics  of  this  beetle,  with  recommenda- 
tions for  its  control  [RA.E..  A,  xvii.  618,  etc.] ;  and  various  of 
spraying  and  dusting  equipment  are  discussed  and  figured.  Climate 
is  an  important  factor  in  relation  to  E.  corrupta ;  laige  numbers  of  all 
stages  are  killed  during  very  hot  and  dry  weather. 


Balduf  (^^  v.).  Bionomic  Notes  on  some  Parasites  of  Achatodes 
zear  Harris  Noctiiidae,  Lep.)  and  Phlyctaeniu  tertialis  (Ouen.) 
(Pyrahdae,  Lep.j. — Ohio  J. Set.,  xxix,  no.  5,  pp.  218-242.  21  refs^ 
Columbus,  Ohio,  September  1929. 

The  notes  g^ven  are  based  mainly  on  personal  observations  made 
in  the  course  of  work  in  Ohio  and  Illinois  in  1927  and  1928  on  the 
parasites  of  AcluUodes  zeae,  Harr.,  and  Phlyctamia  tertialis,  Gn., 
infesting  elder.  The  larvae  of  A,  zeae  were  attacked  by  Mtcrotraam 
lutus,  Prov.,  Pimpla  {Epiurm)  pterophori,  Ashm.,  and  the  Eulophid, 
Miolropis  cliftiocampae.  Ashm.,  and  Amblyteles  sp.  was  bred  from  the 
pupae.  The  Braconid,  Microplitis  goriynae,  Riley,  attacked  the 
larvae  of  both  A.  zeae  and  Papaipema  niUla,  Gn.  The  diseased  larvae 
of  A,  ieae  were  consumed  by  the  Phorid,  M^aselia  {Apkiochaeta) 
aletiae,  Comst,  a  scavenger  [cf,  R,A.E,,  A,  xvii,  85].  Two  females  of 
Eurytoma  sp.  were  taken  alive  in  a  cage  of  A .  zeae^  and  the  Pteromalid, 
Hahrocytus  sp.,  occurred  in  cages  containing  the  pupae  of  A,  zeae  and 
the  cocoons  of  M.  gortynac. 

The  larvae  of  P.  tertialis  were  attacked  by  the  Braconid,  Metcorm 
loxostegei,  Viereck,  the  Ichneumonids,  Hoplocryptus  spp.,  Eulinmeria 
sp.,  and  Aenoplex  nigrosoma^  Cushm.  (doubtfully  determined),  the 
Tachinid,  Zemllia  caesar,  Aldrich,  and  probably  by  the  Braconids, 
Apanteles  sp.  and  Bassus  simillimus,  Cress.,  and  the  Ichneumonids, 
Phytodictus  pulcherriniHn,  Cress.,  P.  distinctus.  Cress.,  Triclistus 
propinquus,  Cress.,  Seswplex  valiUus,  Cress.,  and  Gambrus  incertus. 
Cress.  The  pupae  were  attacked  by  the  Tachinid,  NemnUa  flcroHs, 
Fall.  Secondary  parasites  observed  included  Eupier<mudus  viri' 
(h  scens,  Wal^,  in  the  cocoons  of  M.  gortynae  and  M.  lutus,  and  the 
iilasmid.  E!af;mu!i  afralus,  How.,  probably  attacking  vl/>an/^/^s  sp.  Celts 
sp.  occurred  m  cages  containing  the  cocoons  of  Apanteles  sp.  and  other 
primary  parasites  of  P.  tertialis. 

One  or  more  individuals  of  most  of  the  above  species  developed 
under  the  direct  observation  of  the  author,  and  the  remainder  are 
concluded  to  be  the  parasitt^^s  of  the  moths  concerned,  since  no  other 
insects  were  present  in  suihcient  numbers  to  have  been  their  hosts. 
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The  Chloropid,  Gaurax  dorsalis,  L\v.,  was  bred  from  ca^(  >  ontaining 
larvae  and  pupae  of  P.  Urlialis,  on  the  remains  of  which,  and  of  other 
insects  attackhig  elder,  it  is  probably  a  scavenger. 

RuHMANN  (M.  H.).   Report  of  Assistant  Entomologist,  Vernon.  - 
23rd  Ann.  Rep.  BriL  Columbia  Dept.  Agric,  1928,  pp.  40-42. 

Victoria.  B.C.,  1929. 

Almost  all  the  pests  dealt  with  in  this  rep<:)rt  are  recorded  in  one  of 
the  papers  noticed  in  the  next  abstract  The  larvae  of  the  Melolonthid, 
PoLyphylla  decenUincata,  Say,  caused  much  damage  to  young  fruit 
trees,  small  fruits  and  garden  crops. 

[Insects  of  the  Season  1928  in  Canada. ]   -l^/^  Ann.  Rep.  EtU,  Soc, 
Oniario  1928,  pp.  7-38,  1  ref.    Toronto,  1929. 

Notes  by  various  aiitliors  are  given  on  the  insect  pests  observed 
in  different  parts  of  Canada  in  1928.  W.  H.  Brittain  considers  that  the 
real  feature  of  the  season  in  Nova  Scotia,  so  far  as  orchard  pests  are 
concerned,  was  the  sudden  and  uniform  increase  of  infestation  by 
Lygus  eammums.  Knight  (green  apple  bug).  The  injury  causeil 
was  intensified  by  the  fact  that  the  set  of  fiiiit  was  li^t.  As  this 
Capsid  had  not  been  numerous  since  1920,  it  is  suggested  that  it  was 
controlled  by  Empu^^a  erupta  ;  the  fungus  apparenth-  rarely  becomes 
effective  until  the  insects  are  present  in  large  numbers.  The  adults 
show  a  preference  for  pears  and  will  also  attack  plums,  whereas  the 
nymphs  only  occasionally  occur  on  the  former  and  are  never  found  on 
the  latter.  L.  communis  has  been  recorded  during  the  past  season  as 
damaging  rose  blossoms  and  hollyhocks.  Heavy  dusting  with  4  per 
cent,  nicotine  put  an  end  to  the  infestation. 

F.  C.  (iilliatt  reports  that  as  a  result  of  yearly  collection  of  the  winter 
webs  of  Xygmia  phaeorrkoea,  Don.  [Euproctis  chrysorrln'ra.  auct.) 
since  its  first  discovery  in  Nova  Scotia  in  1907,  this  mutii  appears 
to  have  been  eradicated.  Tdranychus  flavus,  Ewing,  which  is  con- 
sidered a  pest  of  major  importance  in  the  United  States,  was  found 
in  large  numbers  on  apple  fohage  in  one  locality.  It  is  stated  that  the 
moth  recorded  on  apple  as  Hemerophtla  'Mlononyma)  vicaritdis,  Zell. 
[R.A.E.,  A,  xvii,  92]  was  actually  H.  (Simaet/iis)  pariana,  CI. 

Insect  pests  occurring  in  New  Brunswick  are  discussed  by  R.  P. 
Gorham,  G.  P.  Walker  and  L.  J.  Simpson.  Amongst  those  of  special 
interest  are  Crambm  ruHcoUUus,  Zell.,  recorded  for  the  first  time  as 
causing  injury  to  mai^e  seedlings.  Cryptococcus  fagi,  Bfir.,  which 
was  first  discovered  in  New  Bnms\^'ick  in  1927,  is  now  present  in  most 
of  the  beech-growing  areas  of  two  counties.  This  Coccid  has  killed  a 
large  percentage  of  beeches  in  Nova  Scotia. 

W.  A.  Ross  and  L.  Caesar  record  the  occurrence  in  several  counties 
in  Ontario  of  Tarsonemm  paUidus,  Banks  (cyclamen  mite)  on  straw- 
berries, causing  dwarfing  and  crinkling  of  the  leaves.  It  is  thought 
that  the  high  humidity  of  the  preceding  .summer  was  favourable  to  it. 

A.  V.  Mitchener  and  N.  Criddle  report  that  Disonyc/ui  davisi, 
Schaeffer,  which  originally  infested  wild  sand  cherry  {Prunus  puniUu), 
lias  now  been  found  attacking  cultivated  plum  and  cherry  in  Manitoba. 

Baraihra  configurata,  Wlk.  (bertha  army  worm)  is  mentioned  by 
H.  L.  Seamans  as  having  caused  serious  damage  to  lucerne,  sweet 
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clover,  cabbages  and  potatoes  in  Alberta ;  it  does  not  attack  wheat  or 

oats. 

E.  Hearle  ^t-ite.^  that  in  British  Columbia  outbreaks  of  Ellopia 
somniaria,  Hulst.,  the  first  since  1 918,  have  occurred  in  two  localities. 
Western  hemlock  [Tsuga  hderophylla]  was  defoliated,  and  other 
conifers,  as  well  as  maple  and  alder,  were  also  attacked. 

Baird  (iV.  B.j.  The  present  Status  oi  Com  Borer  Parasites  m  Canada. 
-^Sm  Ann.  Rep,  Ent,  Soc.  Ontario  1928,  pp.  38-40.  Toronto. 
1929. 

Native  parasites  have  been  found  to  be  of  negligible  value  in  the 
control  of  the  European  com  borer  [Pyransta  nuhilaliSf  Hb.}  in 
Ontario.  Those  reared  include  occasional  individuals  of  Microbracon 
{Habrobracon)  sp.,  M.  gelechiae,  Ashm.  {H.  tetralophae,  Vier.)  and  M, 
tnellitor,  Say.  from  the  immature  larvae,  the  Tachinids,  Phorocera 
erectu,  Coq.,  and  Ceromusia  ( Erycia)  myoidaca,  Desv.,  from  mature  larvae, 
and  tlic  Ichneumonid,  Labrorychus  prismaticus,  Nort.,  iioin  the  pupae. 
The  egg  parasite,  Trichogramna  minutum,  Riley,  was  quite  abundant 
in  1924  and  1925,  but  appeared  too  late  in  the  season  to  have  any 
appreciable  effect.  A  few  individuals  of  the  Tachinid,  ZentUia  caesar. 
Aldr.,  have  been  reared  everv  season  from  mature  lar\'ae  taken  from  the 
field  in  late  autumn  and  early  spring,  but  in  no  case  did  the  parasitism 
reach  1  per  cent. 

Of  the  parasites  introduced  from  Europe  into  Canada  in  co-operation 
with  the  United  States  Bureau  of  Entomology,  the  numbers  liberated  in 

the  field  up  to  31st  October  1928  were  3,274,500  individualsof  Microbracon 
brevicomis,  Wesm.,  185,050  of  Pimpla  (Exeristes)  rohorator,  F.,  58,558 
of  Microguster  tibialis,  Xees,  2,417  of  Apanteles  thompsoni,  Lyle,  10,187 
of  Eulimneria  alkac,  Elb.  &  Sacht.  {crassifemur,  auct.)  and  19,138  of 
Macrocentrus  gi/uensis,  Ashm.  M icrogaster,  Pimpla  and  Macrocentrns 
have  been  recovered  from  maize  stalks  left  in  the  field  during  the  winter. 
Several  experiments  in  utilising  T.  minutum  for  controlling  P.  nubUalis 
were  conducted  in  1928,  and  some  46,000  adults  were  released. 

Stirrett  (G.  M.).   Notes  on  the  Life-history  of  the  European  Com 

Borer  in  Ontario. — 59th  A  fin  Rep.  Ent.  Soc,  Ontario  1928,  pp. 
40-43,  1  ref.   Toronto,  1929. 

Notes  are  given  on  the  biology  of  Pyrausta  nubilaliSt  Hb.  (European 
corn  borer)  in  Ontario  during  1927  and  1928.  The  seasonal  histor\' 
differed  very  little  in  the  two  years.  The  winter  mortality  of  the 
larvae  in  maize  stalks  and  stubble  was  6*5  per  cent,  in  both  years. 
Pupation  began  during  the  first  week  in  June  and  lasted  until  the 
middle  of  July.  The  adults  emerge  during  the  last  week  in  June  and 
throughout  all  July.  No  moths  were  present  in  the  field  when  tide 
temperature  dropped  below  58''  F.  They  were  most  abundant  between 
9  and  9.15  p.m.  In  1928  a  small  secondarv  flicht  was  observed  on 
17th  July  between  2.15  and  4.10  a.m.  ;  it  is  probable  that  such  a  flight 
occurs  on  any  favourable  morning.  Oviposition  continued  throughout 
July  and  the  first  8-10  days  in  August,  and  the  eggs  hatched  in  3-9 days. 
Of  1,082  eggs  deposited  on  maize  in  an  <  xperimental  plot,  1,051  hatched, 
and  444  larvae  became  estalilished  in  the  plants.  The  mortality  of  the 
larvae  of  the  early  instars  (57-7(>  per  cent.)  was  therefore  much  lower 
than  in  previous  years  [R.A.E.,  A,  xv,  666], 
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BfARSTON  (A.  R.).  Com  Investigations  in  Relation  to  the  Enxopean 
Com  BoteT.^m  Ann,  Rep,  Eni,  Soc,  Ontano  1928,  pp.  43^5. 
Toronto,  1929. 

This  is  an  account  of  plant-breeding  experiments  with  maize  begun 
in  Michigan  in  1926,  in  an  attempt  to  obtain  an  early  maturing  strain 
resistant  to  the  European  corn  borer  [Pvransta  nubilalis,  Hb.J.  Among 
two  lots  of  hybrids  in  the  second  generation,  produced  by  crossing  an 
eariy  maturing  non-nesistant  variety  and  a  late  maturing  resistant 
one.  an  infestation  of  8  and  18  per  cent,  occurred  in  1928,  iwliereas  the 
infestation  in  adjacent  rows  containing  the  two  parent  plants  was 
68  and  5  per  cent,  respectively. 


Thompson  (R.  W.).  Tlie  Ftaoeotage  and  HiiiiilMr  of  Eofopean  Oom 
Boceis  wintering  m  the  Parts  of  Com  Stalks  below  the  Surface 
of  the  Ground.— ^^iinn.  Rep,  Ent.  Sae,  Onkurio  1928,  pp.  46-49. 
Toronto,  1929. 

Since  the  cultural  methods  in  Kent  and  Essex  count ir^  in  Ontario 
are  such  that  if  possible  some  method  of  clean  up  against  the  European 
corn  b()r«'r  [Pyransta  nubilalis,  Hb.  j  other  than  ploughing  is  desirable, 
clause  5  of  the  Regulations  under  the  Corn  Borer  Act  [RA.E  ,  A,  xvii, 
394]  has  been  provisionally  altered  as  follows :  "  Corn  [maize]  shall 
be  cut  level  with  the  ground  and  all  remnants  gathered  and  burnt,  or 
if  cut  higher,  the  stubble  shall  be  ploughed  under  completely,  and  if  any 
of  it  is  dragged  up  later  when  cultivating  it  shall  be  gathered  and  burnt 
within  10  days." 

Investigations  were  conducted  in  various  fields  in  1928  to  determine 
the  percentage  of  the  larvae  hibernating  in  maize  stubble  below  the 
surface  of  the  ground.  The  percentages  in  4  fields  varied  from  0-36  to 
5-5.  In  the  discussion  that  followed,  D.  J.  Caffrey  remarked  that  in 
1927  in  a  badly  infested  field  in  which  the  total  populntion  of  larvae 
was  estimated  at  262,750,  less  than  1  per  cent,  of  them  were  found 
helow  the  surface.  The  number  would  depend  upon  the  condition  of 
the  stalks,  since  the  larvae  tend  to  leave  Uie  upper  and  dry  parts  for 
the  lower  and  more  moist  ones  as  the  season  advances. 


Caesar  (L.).    Com  Borer  Situation  in  Ontario  in  l^2J^.--j9th  Ann, 
Rep.  Ent.  Soc.  Ontario  1928,  pp.  49-52.    Toronto,  1929. 

The  distribiiti(  11  of  Pyrausta  ntthilalis,  Hb.  (European  corn  borer) 
in  Ontario  is  briefly  discussed.  By  the  autumn  oi  1928,  20  counties 
and  parts  of  four  more  had  been  brought  under  the  Corn  Borer  Act 
[R.A.E.,  A,  xvii,  394J.  In  1927,  a  reduction  of  infestation  in  five  out 
of  the  first  eight  counties  to  come  under  the  Act  [xvii,  d3]  was 
observed. 

Infestation  in  six  counties,  where  damage  was  exceptionally  severe 
in  that  year,  has  been  reduced  by  33  per  cent.  .\s  the  actual  number 
of  larvae  to  each  stalk  decreases  more  rapidly  than  the  percentage  of 
Stalk  infestation*  this  would  mean  a  considerably  larger  decrease  in 
the  total  number  of  borers.  In  Norfolk  County,  however,  in  spite  of 
cultural  control  measures,  infestation  has  increased  by  at  least  50  per 
cent.  Most  of  the  maize  in  this  county  is  sown  early  and  is  of  the 
sweet  variety,  and  since  the  moths  are  attracted  to  early  maize  it 
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is  thought  probable  that  they  migrated  from  the  adjacent  counties. 
Moreover,  a  higher  percentage  of  larvae  matures  in  sweet  maize  than 
in  ordinary  field  varieties. 

Steenburgh  (W.  E.).   The  Laboratory  Breeding  of  Microgaster  tibialis 
M9M,—^9thAnn.  Rep.  Ent.  Soc,  Ontario  1928,  pp.  55^.  Toronto, 

The  artificial  propagation  of  the  Braconid.  Microgaster  tibialis,  Nees, 
for  controlling  Pyramta  nufnlaOs,  Hb.  (European  com  borer)  in 
Canada  was  initiated  in  March  1927.   In  the  field  the  parasites  attack 

lan.  ae  of  the  second  and  third  instars,  a  single  egg  being  laid  in  each. 
The  parasite  lar%'a  develops  vvithin  the  body  cavity  of  its  host,  and  on 
reaching  maturity  spins  a  cocoon  beside  the  remains  of  the  dead  larva, 
where  it  hibernates,  emerging  as  an  adult  in  the  following  spring. 

The  technique  of  breeding  hosts  for  parasitism  has  already  beoi 
noticed  [R.A.E.,  A.  xvii,  394].  The  cages  used  for  obtaining  ovi- 
position  of  M.  iibialis  are  of  wood,  8  ins.  high  and  6  ins.  vnde,  and 
fitted  with  a  double  front  of  waxed  cheesecloth  and  glass.  The  back 
is  left  open  when  in  use  but  can  be  closed  with  a  screen  when  necessary. 
The  glass  front  of  the  cage  is  placed  towards  the  light,  and  the  waxed 
cheesecloth  prevents  the  light  from  being  too  intense  and  diffuses  it 
evenly.  Since  both  the  parasites  and  their  host  are  positively  photo* 
tropic  it  is  possible,  by  reducing  the  lighted  area,  to  concentrate  them, 
thus  making  it  easier  for  the  parasites  to  find  the  larvae.  The  best 
results  were  obtained  with  8  females  and  not  more  than  4  larvae 
placed  with  them  at  a  time.  The  longevity  of  the  adult  parasites  in 
the  cages  was  from  8  to  12  days  and  varied  with  the  temperature, 
the  amount  of  light  and  number  of  eggs  they  laid.  WTien  not  in  use 
the  parasites  should  be  kept  at  a  low  temperature  and  in  subdued 
light. 

The  paiabitistd  larvae  are  isolated  in  vials  [xvii,  364],  and  the 
parasites  require  1 1-16  days  to  develop  vrithin  their  host.  As  soon  as 
the  cocoons  are  formed,  they  are  placed  in  a  container  consisting  of 

two  flower  pot  saucers,  one  inverted  over  the  other.  The  saucers  are 
soaked  in  w  iter  for  several  hours  before  being  used.  A  high  humidity 
is  essential  lor  the  development  of  the  parasites,  and  moisture  when 
needed  is  added  to  the  outer  surface  of  the  top  saucer,  liie  leiiiaies 
used  for  breeding  should  be  mated,  since  unfertilised  females  produce 
males  only.  As  a  result  of  two  years*  laboratory  breeding,  2,000 
adults  have  been  liberated  in  the  held. 


Seamans  (H.  L.).  Th0  Value  ol  Ihv  Ctopi  In  ttM  CooM  oi  tbs 
Wheat  Stem  Sawfly  in  Allwrta.— i4fin.  Rep.  EtU,  Sac,  Oniarie 
J92S,  pp.  50-64.   Toronto,  1929. 

Cephus  Ufuius,  Nort.  (wheat-stem  sawfly)  has  been  gradually 

spreading  through  Alberta  for  the  last  10  \  ears  and  is  now  well 
established  in  the  south-central  part  of  the  Province.  The  loss  it 
caused  was  very  severe  in  1925  and  1926,  but  was  reduced  b\-  the 
wet  seasons  of  1927  and  1928.  Its  control  in  this  area  by  cultural 
methods  is  impracticable,  as  the  heavy,  moist  soil  only  allows  of  the 
use  of  a  disk  plough,  which  does  not  bury  the  stubble  containing  the 
larvae.   Investigations  were  therefore  conducted  to  test  the  value 
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of  various  grasses  and  crops  as  trap  plants.  The  date  of  emergence 
of  the  adult  sawtlies  is  dependent  ()n  weather  conditions  ;  in  1926  they 
first  appeared  on  22nd  May,  and  in  1927  a  month  later.  Ovi position 
begins  a  day  or  two  after  emergence.  Grasses  or  cereals  that  have 
stems  that  are  hoHow  though  still  succulent  and  have  fomed  a 
liead  are  invariably  chosen,  and  several  eggs  may  be  laid  in  one  stem. 
The  first  larva  to  hatch  destroys  the  remaining  eggs.  Plants  that 
become  suitable  for  oviposition  earlier  than  the  main  crop  of  wheat  and 
therefore  receive  the  bulk  of  the  eggs  should  be  used.  These  include 
bromus  inermis,  Agropyrnm  smilhi,  wiiiter  wheat,  winter  rye  and 
self-sown  spring  wheat.  Very  few  larvae  are  able  to  mature  in  Brtmus 
or  oats,  and  these  can  be  grown  for  hay  or  seed.  If,  however,  spring 
wheat  or  other  grasses  are  used,  they  should  be  cut  before  the  larvae 
have  descended  to  the  base  of  the  stem,  as  otherwise  a  large  number 
will  mature  in  the  stubble.  Bromus  is  perhaps  the  best  trap  plant, 
since  it  is  the  first  to  produce  a  head  m  spring,  and  if  sown  along  a 
roadside  or  fence  will  control  noxious  weeds.  One  sowing  will  establish 
it  for  several  years.  As,  however,  it  requires  a  season's  growth  before 
it  is  vigorous  enough  to  be  effective,  it  should  be  sown  with  oats  as  a 
nurse  crop,  the  oats  acting  as  a  trap  for  the  first  season.  Since  most 
of  the  wheat  is  sown  on  fallow  land,  it  is  attacked  by  sawflies  from  the 
outside,  and  a  trap  strip  11-16  yards  wide  along  the  edges  of  the  field 
will  probably  give  sufficient  protection  to  a  field  of  100  acres. 


Armstrong  (T).  HoIm  on  tlia  Histetf  of  fl»  Qiiaiiial  Peadi 
HdCIi  at  Vineland  Station. — 59ih  Ann.  Rep.  Eni.  Soc.  Ontario 
2928,  pp.  6&-72,  2  figs.   Toronto,  1929. 

Serious  injury  to  peaches  in  Ontario  has  been  caused  by  the  oriental 
peach  moth  [Cydia  tnolesta,  Busck]  since  it  was  first  discovered  in  this 
Prox-ince  in  1925.  Three  generations  occur  during  the  year.  Iti  1927 
the  overwintering  larvae  began  to  pupate  about  17th  March  and  tlie 
first  adults  appeared  early  in  May,  when  the  peach  trees  had  a  terminal 
shoot  growth  of  half  an  inch  or  less  and  the  blossom  buds  were  still 
unlwoken.  The  eggs  are  deposited,  singly,  on  the  leaves  and  shoots, 
and  hatch  in  6-10  days.  The  newly  hatched  larva  does  not  eat  the 
plant  tissues  that  it  removes  with  its  mouth-parts  in  order  to  enter 
rhv  twig  or  fruit.  In  -spring  and  early  summer  the  larvae  feed  in  the 
sh<x>t-.,  sometimes  subsequently  passing  on  t(j  the  fruit.  The  fruit  is 
usually  attacked  through  the  stem  end,  in  which  case  no  external 
injury  is  visible.  The  average  feeding  periods  of  the  larvae  of  the  three 
generations  lasted  18"8,  20  and  40  days  respectively.  In  summer  the 
larvae  spin  their  cocoons  at  the  junctions  of  the  twigs  or  on  the  fruit. 
The  larvae  of  the  third  generati()n  hibernate  in  cocoons  in  the  rough 
hark  or  other  sheltered  place*^  the  mortality  among  them  is  about 
50  per  cent.  The  summer  larvae  pupate  a  few  days  after  they  cease  to 
feed,  the  pupal  stage  lasting  about  a  fortnight. 

The  moths  are  present  in  the  orchard,  probably  with  a  slight  break 
between  the  overwint^d  and  first  generations,  from  the  first  emergence 
until  the  late  autumn.  Moths  from  nver\%intered  lar\-ae  mav  continue 
to  emerge  for  two  months.  It  nm  irked  that  if  the  larvae  hibernate 
in  sheltered  positions  or  in  storage  the  moths  emerge  later.  During 
the  warm  weather  they  are  very  active,  particularly  from  noon  till 
after  sunset,  but  at  temperatures  below  60"  F.  they  become  sluggish. 
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They  live  longer  in  cold  weather  :  in  the  insectar\'  the  aver;i<?e  length 
of  life  of  the  females  was  16-21  days.  The  maximum  number  of  eggs 
laid  by  one  female  was  196. 

The  larvae  have  been  reared  on  a  variety  of  fruits  in  the  insectaiy 
and  have  been  found  in  quinces,  apples  and  pears  in  the  field.  Two 
types  of  oviposition  cages  used  during  these  invp'^tigations,  one  made 
of  glass  and  the  other  of  wire  gauze,  are  figured.  The  latter  was 
found  the  more  satisfactory. 

Smith  (C.  W.).  Paiafiitism  oi  the  Oriental  Peach  Moth  in  Ontario  with 
ipecifll  Bitamoe  to  Biologioal  OontBOl  EipttiDBflnti  witli  Trieho- 
gramma  mintUwm  Rilttf. — 69th  Ann.  Rep.  Ent.  Soc.  Ofiiario  29S8, 
pp.  72-80,  5  figs.   Toronto,  1929. 

The  Oialcid.  Tnchogramma  mntOum,  Riley,  was  first  discovered  in 
1928  parasitising  the  eggs  of  CyMa  (Laspeyresia)  moltsia,  Busck,  in 

various  localities  in  Ontario ;  the  percentage  of  parasitism  ranged  from 
1  to  25.  Parasites  obtained  in  small  numbers  from  the  larvae  of  this 
moth  from  1926  to  1928  were  Ascogaster  carpocapsae,  Vier.,  Angitia 
{Diodes)  ubiiLcratus,  Cress.,  Glypta  ru/iuuidlans,  Cress.,  G.  varipes, 
Cress.,  Crmasius  minor,  Cush.,  Aenoplex  behdaecola,  Ashm.,  Ephialies 
aequalis,  Prov.,  Eubadizon  pleurale,  Cress.,  Macrocenirus  ddictUus, 
Cress.,  Microbracon  mellitor,  Say,  Triaspis  sp.,  Meteorus  sp.,  two 
Spedes  of  Pimpla  of  the  subgenera  Tromera  and  Epiurus,  and  a 
Tachinid.  Pimpla  {ItopUciis)  conquisitor^  Say,  was  bred  from  the 
pupae. 

Experiments  in  biological  control  with  T.  mmdum  were  carried 
out  in  an  orchard  that  had  been  a  centre  of  infestation  for  some  years. 
The  method  of  transporting  the  parasites  was  to  send  paper  disks 
3  ins.  in  diameter  bearing  the  parasitised  eggs  packed  in  cylindrical 

ice-cream  cartons.  On  arrival  the  disks  were  placed  indi\idiially 
in  Petri  dishes,  where  they  remained  until  the  adult  parasites  were 
ready  to  emerge.  Of  three  methods  of  releasing  them  in  the  orchard, 
the  best  was  to  allow  the  parasites  to  escape  without  disturbing  them 

and  then  fix  the  disks  bearing  the  remaining  eggs  to  the  twigs.  On 

dull  days,  when  the  parasites  do  not  readil\  leave  the  dishes,  they 
may  be  liberated  more  rapidly  by  tapping.  Liglit  is  the  most  imixjrtant 
factor  influencing  the  activity  of  the  adult  parasites,  differences  in 
temperature  (66-^°  F.)  having  apparently  little  effect.  The  process 
of  oviposition  is  described.  From  July  to  October  five  generations 
occurred  in  the  field,  the  life-cycle  Uusting  11-33  da}^.  The  best 
results  were  obtained  with  liberations  made  when  ovipo'^itinn  of  C. 
molesta  was  approaching  a  maximum.  Although  a  cunip:irativelv 
small  number  of  individuals  was  released,  investigations  show  that 
40  per  cent,  of  the  eggs  in  the  orchard  were  parasitised. 

Peterson  (A.).  Some  Remarks  on  the  present  Staiuis  oi  Insecticidal 
and  Biidogical  Ckmtnd  bivestigatiaiii  for  Oe  Oflnital  Fetdi  Hoth, 
Laspeyresia  molesta  BUlCk. — S9th  Ann,  Rep.  Ent.  Soc.  Oniano 
1928,  pp.  80-8a  Toronto,  1929.  . 

The  first  part  of  this  paper  is  a  review  of  the  possibilities  of  controlling 
Cydia  molesta,  Busck,  by  insecticides  and  other  artificial  measures 
[RA,E.,  A,  xvii,  372].  The  second  part  is  an  account  of  the  observa- 
tions of  various  workers  in  the  United  States  on  the  natural  control 
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of  this  pest  by  means  of  fungi,  several  species  of  which  destroy  the 
liibcmatijig  larvae,  aiid  parasitic  Hyinenoptera,  the  most  important 
of  which  are  Trichogramma  miniattm,  Riley.  Maemmbtus  aneylwora, 
Rohw..  and  Glyf4a  rufisctOOlaris,  Cress,  [xvii,  272,  388]. 


Gaklick  (W*.  G  ).  Notes  on  the  Red  Spider  on  Bush  Pniits.  T.  idarius 
L,—6yth  Ann.  Rap.  Ent.  Soc.  Ontario  192S,  pp.  86-93.  Toronto, 
1929. 

This  is  an  account  of  investigations  conducted  in  1927  and  1928 
on  the  life-history  of  Tetranychus  tdarius,  h.,  on  black  currant  and 
raspberry  in  Ontario.  The  immature  stages,  male,  and  summer  and 
overwintering  females  are  described.  The  eggs  hatched  in  3-32  days, 
mid  tlu  lengths  of  the  other  stages  varied  with  the  temperature, 
development  requiring  4-29  days.  The;  periods  spent  in  the  various 
stages  were  :  larva,  28  hours-10  days  ;  protonymph,  1-7  days  ;  and 
deutonymph,  1-12  days.  Each  of  these  stages  includes  an  active  and 
a  quiescent  period  Males  were  produced  by  both  mated  and  unmated 
females.  Observations  indicate  that  males  do  not  survive  the  winter. 
The  preoxnposition  period  lastrrl  \S  days  and  the  egg-laying  period 
trom  3  to  70,  the  average  number  of  eggs  laid  being  90.  There  are 
probably  more  than  6  generations  a  year.  Overwintering  females 
matured  in  September  and  October,  but  individuals  of  the  summer 
^neration  and  eggs  were  Still  present  on  the  plants  when  the  foliage 
was  killed  by  the  frost.  Overwintering  mites  did  not  oviposit  till  spring. 

The  n;iture  of  the  damage  caused  to  raspberries  and  black  currants 
is  described:  complete  deioliation  may  occur.  Raspberries  are  usually 
attacked  10- U  days  before  the  fruit  is  picked,  and  ail  the  crop  is 
sometimes  lost.  Outbreaks  follow  hot  weather  without  heavy  rain. 
Black  currants  are  usually  attacked  shortly  before  the  fruit  is  picked, 
and  although  the  immediate  crop  may  not  be  injured  to  any  great 
extent,  that  of  the  following  season  may  be  considerably  affected. 

Natural  en^^mies  of  T.  tdarius  include: — -a  mite,  Seins  sp.,  probably 
S.  pomi,  i^anott,  which  Ubuaiiy  preys  upon  the  immature  stages, 
including  the  eggs ;  the  larvae  of  llie  Cecidomyiid,  FdtieUa  venatorta, 
Felt. ;  Triphleps  sp. ;  and  a  beetle,  probably  Stethorus  punctum,  Lec. 
Syrphid  larvae  have  also  been  occasionally  found  among  the  mites. 

Good  results  in  control  were  obtained  with  lime-sulphur,  1  :  40,  but 
this  insecticide  is  injurious  to  raspberry.  Derris  or  fish-oil  soap  used 
singly  or  together  proved  of  little  value.  A  spray  of  1  per  cent.  Volck 
containing  1  lb.  soap  to  40  gals,  killed  all  the  mites,  including  the 
eggs,  and  usually  caused  no  injury  to  raspberries,  whereas  the  foliage 
was  affected  by  a  I  per  cent,  raw  cod  oil  emulsion,  which  also  proved 
very  effective  against  the  mites. 

Caesar  (L.).  The  Apple  Maggot  Outbreak  of  1926  to  1928.— Ann. 
Rep,  EnL  Soc,  Ontario  1928,  pp.  93-95.   Toronto,  1929. 

Rhagoletis  pomonella,  Walsh,  has  been  present  for  many  years  in  all 
the  principal  apple-growing  districts  of  Ontario,  but  has  only  caused 

damage  in  restricted  areas  until  recently.  Orchards  that  had  received 
a  calyx  spray  for  the  codling  motli  'f  ydia  pomond!a.  L.^  were  never 
severely  infested,  since  sufficient  poison  remained  on  the  foUage  and 
fruit  to  kill  most  of  the  flies  before  oviposition,  which  does  not  begin 
osei) 
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till  nearly  a  week  after  they  emerge.  The  first  general  outbreak, 
however,  occurred  in  1926  and  still  continues.  The  adults  emerge  over 
a  peri(xl  of  about  f>  wt-eks  or  more  and  are  thus  largely  able  to  escape 
destruction  from  uaiavourable  weather  conditions.  As  the  eggs  and 
larvae  occur  within  the  fruit  and  pupation  takes  place  in  the  soil,  the 
early  stages  are  protected  from  natural  enemies  and  adverse  weather 
conditions. 

Severe  damage  in  a  number  of  counties  was  caused  in  1926,  but  in 
1927  and  1928  the  infestation  was  successfully  controlled  in  orchards 
where  special  spraying  was  carried  out.  In  unsprayed  orchards, 
however,  the  fly  was  still  very  abundant,  and  in  one  locality  in  1927 
the  complete  crop  was  destroyed.  The  author  considers  that  the 
outbreaks  were  due  to  wet  weather  during  the  years  under  review. 
The  moist,  soft  soil  favoured  the  pupating  larvae  and  emerging  adults, 
and  the  abundance  of  Aphid  honey-dew  and  moisture  on  which  the 
flies  feed  enabled  them  to  iive  longer  and  lay  more  eggs.  Frequent 
rains  soon  washed  oif  the  deposits  resulting  from  the  calyx  spray, 
and  owing  to  the  cool  weather  the  flies  appeared  later  than  usual  aiter 
its  application.  Spraying  with  lead  arsenate  v/bsn  the  flies  began  to 
appear  and  again  lightly  two  weeks  later,  however,  gave  almost  complete 
control. 


Hall  (J.  A.).  Six  Team'  Study  of  the  Life  History  and  Habits  of  the 
Codling  Uoih  {Carpocapsa  pomonella  L.).'^9ih  Ann,  Rep.  EnL 
5oc.  Ontario  1928,  pp.  96-105.   Toronto,  1929. 

This  paper  gives  the  results  of  detailed  studies  in  Ontario  from  1923 
to  1928. 

Cydia  (Carpocapsa)  pomonella,  L.,  has  only  a  partial  second  generation 
in  this  Province,  about  88  per  cent,  of  the  larvae  of  the  first  generation 
hibernating.  In  the  insectar%^  some  of  the  hibernating  larvae  remained 
in  their  cocoons  for  two  whiters.  The  over%\nUered  larvae  begin  to 
pupate  about  the  end  of  April,  or  a  little  before  the  tips  of  the  leaf-buds 
of  apple  show  green ;  most  of  them  pupate  at  the  end  of  May  (between 
the  cluster  bud  stage  and  the  closing  of  the  calyces),  and  the  last  when 
the  apples  average  about  1|  ins.  in  diameter.  The  average  length 
of  the  pupal  stage  is  29-5  days,  the  first  adults  appearing  soon  after 
the  apples  come  into  full  bloom.  Most  of  them  emerge  about  a  week 
after  the  calyces  close,  and  emergence  is  finished  about  the  end  of  July. 

The  preoviposition  period  averages  3*7  days  and  the  oviposition 
period  5  -3,  the  average  number  of  eggs  laid  in  the  insectary  being  64'4. 
Oviposition  begins  about  15th  June,  shortly  before  the  calyces  close, 
the  eggs  being  deposited  on  the  leaves  ;  the  peak  is  reached  about 
four  weeks  later,  and  the  eggs  are  then  laid  on  the  fruit  as  well. 
Oviposition  ends  about  2nd  August.  The  eggs  hatch  in  6-16  da^"s, 
the  first  larvae  appearing  about  a  week  aiier  the  calyces  dose,  the 
majority  about  four  weeks  later,  and  the  last  about  the  middle  of 
August.    The  feeding  period  lasts  from  12  to  73  days. 

After  a  resting  period  of  about  6  days  the  larvae  giving  rise  to  the 
new  generation  pupatt*  between  21st  July  and  23rd  August.  The 
pupal  stage  averages  15-3  days ;  during  the  6  years'  study  the  earliest 
date  of  emergence  of  the  moths  was  19th  July  and  the  latest 
26th  September.  The  oviposition  period  lasts  1-13  days,  and  the 
average  number  of  eggs  laid  is  83*2.  The  incubation  period  last& 
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6-26  days,  the  eggs  hatching  from  15th  August  to  15th  October. 
The  feeding  period  of  the  larvae  varies  from  14  to  76  days  ;  they  begin 
to  leave  the  fruit  during  September  and  continue  to  do  so  until 
November.    Some  fail  to  mature  late  in  the  season 

T*he  method  of  entry  into  the  fruit  is  described,  and  a  list  is  given  of 
varieties  of  apples  in  order  of  susceptibility  to  infestation. 


Stirrett  (G.  M.) .  Notes  on  the  Biology  and  Life-history  of  the  Mexican 
Bean  Beetle  in  Ontario.— <5d/A  Ann,  Rep.  Ent,  Soc,  Ontario  1928, 
pp.  107-109-   Toronto,  1929. 

Epilachna  corrupta,  Muls.,  which  had  not  previously  been  recorded 
in  Canada,  was  discovered  in  21  localitie'^  in  Ontario  on  and  after 
20th  July  1927.  The  damage  caused  dnrinc;  that  year  was  ver\'  slight, 
and  only  1,000  individuals  of  all  stages  were  collected.  No  infestation 
was  discovered  in  1926  in  districts  that  were  infested  in  1927,  and  it 
has  been  suggested  that  the  beetles,  which  are  known  to  be  able  to 
fly  for  10-18  miles,  probably  migrated  from  Ohio  or  ^Ticfiigan. 
iTifestation  was  found  in  four  localities  in  1928,  in  one  of  which  207 
beaji  plants  were  damaged  over  about  \  acre.  Field  and  laboratory 
observations  indicate  that  in  Ontario  overwintering  adults  appear  in 
the  field  from  about  17th  June  to  1st  July.  The  first  eggs  occur  about 
27th  June,  the  incubation  period  lasting  7  to  12  days.  The  larvae 
begin  to  pupate  about  20th  July,  the  resulting  adults  appearing  early 
in  August.  These  die  shorth-  nfter  depositing  their  eggs,  nearly  all 
having  disappeared  by  27th  SeiHember.  Oviposition  begins  5  or  6 
days  after  emergence,  the  eggs  liatching  from  1 7th  to  24th  August. 
The  larvae  pupate  during  the  latter  half  of  September,  the  adults 
emerging  from  3rd  to  22nd  October.  Hibernation  in  1927  began  on 
12th  October  and  in  1928  about  dOth  October. 


Myers  (J.  G.).   Sugar-cane  Hoth  Bofon.   Soma  recent  Wwk  on 
Parasites  of  the  small  Moth  Borers  {Diatraea)  of  Sugar-cane.— 

Trop.  Agriculture,  vi,  no.  11,  pp.  310-312,  8  refs,  Trinidad, 
November  1929. 

This  review  of  the  literature  on  recent  work  on  the  biological  control 
of  Diatraea  spp.  deals  chiefl}'  with  methods  of  assisting  artificially 
parasites  already  present  and  the  introduction  of  new  ones.  The 
question  of  the  numbers  of  liberated  parasites  necessary  to  secure  an 
appreciable  degree  of  control  is  discussed  The  effectiveness  of  those 
that  attack  the  egg.  such  as  Trichogramma  [minutum,  Riley],  is 
materially  reduced  if  the  mortality  caused  among  newly  hatched  larvae 
of  Diatraea  by  other  factors,  estimated  by  CU'are  at  90  per  cent.,  is 
taken  into  account.  It  is  considered  that  no  practical  calculation  as 
to  the  effective  rate  of  parasitism  by  Trichogramma  can  be  made  without 
further  intensive  biological  studies.  The  urgent  need  of  the  moment 
is  the  rearing  and  liberation  of  at  least  a  miUion  egg-parasites  a  day, 
and  a  concentration  of  this  total  on  a  small  area  where  substantial  and 
iin»^(|iiivoral  results  can  hr  expected.  The  author  considers  that  the  best 
manner  in  which  co-o])eraiion  can  be  effected  is  for  each  region  to  assume 
its  own  share  of  the  work  with  uniform  methods  of  recording  the  rates 
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ol  borer  infestation  and  parasitism.  A  collection  of  records  from  all 
the  British  West  Indian  colonies  as  to  the  percentage  of  stalks  and 
joints  found  to  be  bored  at  the  time  of  cutting  would  serve  as  an 
estimate  of  the  effects  of  parasite  introduction,  and  be  of  great  com- 
parative value. 

Edwards  (W.  H.).   The  Mdon  and  Pnnq^dn  Borar  {Margaroma 

hyalinata). — /.  Jamaica  Afiric.  Soc,,  xxxtii,  no.  10,  p,  361. 
Kingston,  Jma.,  October  1929. 

The  P3TaHd,  Diaphania  {Margarania)  hyalinata,  "L.,  is  very 
destructive  to  cucurbits  in  Jamaica,  attaddng  particularly  melons  and 
pumpkins,  and  sometimes  destroying  extensive  plantations.  Warm, 
wet  season.s  are  especially  favourable  to  it.  Eggs  are  depo<ite<\  on  the 
lower  surface  of  the  leaves  and  hatch  in  3-5  days,  and  the  lar\  ae,  alter 
more  or  less  defoliating  the  plants,  enter  the  stalks  and  fruit,  in  which 
they  eat  out  long  galleries  and  cause  decay.  After  2  or  3  w  et  ks  pupa- 
tion takes  place  in  closely  woven  cocoons  in  leaves  that  the  lar\'ae 
have  folded  or  webbed  together,  the  adults  emerging  in  about  4  days. 
The  remedies  suggested  include  dusting  the  plants  everv  10  days  with 
1  part  Paris  green  to  8-10  parts  air-slaked  lime  or  equal  parts  of  lead 
arsenate  and  air-slaked  liine,  or  spraying  with  Paris  green.  All 
infested  plants  should  be  destroyed 

Eggers  (H  ).  Zur  Synonymie  der  Borkenkafer  [Bark- beetles]  (Ipidae, 
OoL). — Wim.  ent,  Ztg.,  xlvi,  no.  2,  pp.  41^55.  Vienna, 
15th  September  1929. 

This  discussion  of  the  synonymy  of  various  Scolytids  includes  a 
description  of  Stephanoderes  {HyUsinus)  obscurus.  P.,  from  specimens 
in  coffee  beans  in  Dutch  Guiana.  S.  gracilis,  n.  n.,  is  proposed  for  5. 
obscurus.  Fen, 

LiEBERMANN  (J.).  Morfologia  y sistem&tica  de  la  "tucuras  argentinas 

(Acridioideos)  con  dates  acerca  de  su  distribudto  en  el  pais  y  los 
perjuicios  que  causa  a  la  agricoltura  nadonaL  ^Morphologv  and 
Classification  of  Argentine  Grasshoppers  with  Data  regarding 
their  Distribution  in  the  Country  and  the  Damage  they  cause  to 
Agriculture.]— i4fi.  Soc.  deni,  argenl,,  cviii,  no.  6,  pp.  463-496, 
2  figs.»  2  pp.  refs.   Buenos  ^es,  December  1929. 

Very  little  official  attention  is  paid  to  non-swarming  grasshoppers 
in  Aigentma,  althotigh  the  annual  damage  caused  by  them  is  \  ery  great 

Several  species  are  involved,  the  most  important  being  'rrii::)}iophymus 
arrogans,  Stfil.  General  data  on  the  bionomics  of  these  grasshoppers 
and  a  systematic  review  of  the  Argentine  species  of  Trigonophymus, 
and  Dichroplus  are  included. 

Orfila  p.  (R.  N.).  Sobre  Goniopterus  gibUrus  Bsd. — RiT.  Soc.  i'fU. 
argent.,  ii,  no.  5,  pp.  269-270.    Buenos  Aires,  31st  October  1929. 

The  weevil,  (ivniptcrus  gihberus,  Boisd.,  which  is  a  pest  of  Hucalyptus 
in  Argentina,  has  been  observed  feeding  on  the  flowers  of  Chrysanthe- 
mum indicum  and  of  a  chenopodiaceous  plant.  Celosia  cristala.^ 
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McDonald  (J.  H  ).  Coffee  Growing  :  with  special  Eeference  to  East 
Africa. — Demy  8vo,  xii-H205  pp.,  23  pis.,  4  figs.  London,  East 
Africa,  Ltd.    1^.   Price,  21s.  net. 

This  practical  hand-book  on  coffee  growing  h-A^  been  compiled  for  the 
use  of  planters,  the  information  being  taken  irom  many  sources,  and 
includes  certain  chapters,  such  as  those  on  insect  pests,  fungous  diseases 
and  manures,  for  the  writing  of  which  the  author  has  received  the 
assistance  of  scientific  and  technical  experts.  In  the  chapter  devoted 
to  insect  pests,  the  way  in  which  agricultural  activities  frequently 
encourage  insect  depredations  and  the  principles  of  biological  and 
chemical  control  are  briefly  discussed,  and  the  author  stresses  the 
importance  of  hndiiig  insect-resistant  strains  of  plants  wherever 
possible.  With  one  exception,  all  the  uisect  ^ts  discussed  occur  in 
East  Africa.  A  short  popular  description  is  given  of  each,  to  enable 
growers  to  recognise  it  in  the  field,  with  illustrations  of  the  more  im- 
portant ones ;  the  damage  done  is  explained,  with  recommendations  for 
control,  and  notes  on  methods  of  rearing  and  increasing  the  numbers 
of  existing  insect  enemies  are  included.  The  results  of  recent  research 
by  various  workers  are  in  many  cases  quoted.  A  sepuate  chapter 
is  devoted  to  the  preparation  and  employment  of  insecticides,  etc. 


McKiNNFv  fH  H  V  Mosaic  Diseases  in  the  Canary  Islands,  West 
Africa,  and  Gibraltar. — /.  Agric.  Res.,  xxxix,  no.  8,  pp.  557-578, 
21  ligs.,  13  refs.    Washington,  D.C,  15th  October  1929. 

An  account  is  given  of  the  mosaic  diseases  of  plants  encountered  on 
an  expedition  to  the  Canary  Islands,  Gibraltar  and  West  Africa.  In 
Sierra  Leone  mosaic-like  symptoms  were  found  on  peanut  [Arachis 
hypogaea].  Aphids  from  affected  plants  produced  the  symptoms  in 
h^tbyones,  but  as  they  did  not  persist  after  the  Aphids  were  removed, 
it  is  thought  that  this  is  not  a  disease  of  the  virus  t3rpe,but  that  the 
symptoms  may  be  produced  by  toxic  substances  injected  by  the 
Aphids. 


Morgan  (W.  L.).   Preliminary  Experiments  in  Cabbage  Moth  ControL 
—Agnc.  Gaz.  N,S,W.,  xl.  pt.  10,  pp.  761-76a   Sydney,  October 

The  cabbage  moth  [Pluiella  rnaculipennia,  Cnrt.""  is  an  important 
pest  of  cabbages  and  cauliflowers  in  New  Soutii  W  aies.  Duruig  beiiuus 
mfestations,  which  occur  every  few  years,  more  than  50  per  cent  of  the 
crop  is  destroyed.  Crops  planted  late  in  the  autumn  and  harvested 
early  in  the  spring  ususdly  escape  severe  damage.  Cruciferous  weeds 
and  even  garden  flowers,  on  which  the  larvae  develop  readily,  serve  as 
a  continuous  source  of  infestation  and  render  control  measures  in- 
effective. During  a  favourable  season  bO  to  90  per  cent,  of  the  crop 
is  rendered  marketable  by  dusting  with  lime  and  tobacco,  this  measure 
giving  sufficient  protection  until  the  infestation  is  checked  by  the 
advent  of  the  cold  weather.  If  the  winter  is  late,  however,  severe 
damage  to  the  crop  may  occur. 
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Since  spraying  with  lead  arsenate  or  dusting  with  lime  and  tobacco 
have  not  always  |[iven  satisfactory  control,  experiments  with  these 
and  other  insecticides  were  conducted  in  1929.  Sprays  of  white  oil 
emulsion,  nicotine  sulphate,  and  a  derhs  preparation  proved  ineffective. 
Lead  arsenate  was  used  at  the  rate  of  1  i  lb.  to  50  gals,  water,  and  the 
best  results  were  obtained  bv  adding  5  oz  rnspin-lime  spreader.  This 
spray  protected  the  outer  leaves  only,  wiiereas  dusting  with  equal  parts 
of  lime  and  tobacco  apparently  repelled  the  larvae  from  the  centres 
of  the  plants.  Very  promif^ng  results  were  obtained  by  dusting  and 
spraying  alternately  and  this  procedure  is  recommended  for  controL 
The  spray  should  be  applied  at  intervals  of  about  10  days.  Dusting 
can  be  carried  out  while  the  plants  are  still  wet  after  the  application 
of  the  spray  ;  better  results,  however,  were  obtained  by  dusting  on  the 
first  dewy  morning  after  spraying.  The  dust  need  only  cover  the  centre 
leaves  to  drive  the  larvae  to'the  outer  ones.  Soap  used  as  a  spreader 
with  leadarsoiate  tended  to  check  the  growth  of  the  plants,  although  no 
actual  scorching  of  the  foliage  occurred,  and  failed  to  deposit  the  spray 
coating  evenly.  Old  seed-beds  are  a  source  of  infestation  to  the  crops 
and  should  be  ploughed  under  as  soon  as  the  plants  that  are  required 
have  been  taken  from  them. 


[Shtakel'berg  (A.  A.).l    UlTaii8iti»6e|ir  (A.  A.).   Ueber  eine  neiM 

Muscide,  die  als  Parasit  in  Locusta  migrator i a  L.  auftritt.    'On  a 

new  Parasite  of  the  Asiatic  Locust  (Locusta  migrator ia  L.)  of  the 
Family  Muscidae  (in  Russian  &  German).] — Izv.  prikl.  Ent.,  iv, 
no.  1,  pp.  121-129,  7  ligs  ,  8  refs.    Leningrad,  1929. 

A  description  is  given  of  a  >fuscoid  \\\\  Acridomyia  sacharovi,  gen.  et 
sp.  n.,  which  is  parasitic  on  Locusta  inigratoria,  L.,  m  \  arious  parts  ot 
south<eastem  Russia  and  Central  Asia. 


[Ols-  !  I  \  (X  G  )  I  OncyijibeB  (H.  F.).  A  fltndy  on  Flies  parasitic 
on  the  Asiatic  Locnsi  [Locu^ia  migraioria  L.)  and  their  Super- 
parasites.  Part  i.  Parasites  of  the  Larvae  and  full-grown  Insects. 
[In  Russian.]  Izv.  prikl.  Ent..  iv,  no.  1,  pp.  61-120,  40  figs., 
1  map,  4  diagrs.,  62  refs.  Leningrad,  1929.  (With  a  Summary  in 
English.) 

An  account  is  given  of  observations  carried  out  ui  1927  and  1928  on 
Blaesoxipha  filipjevi,  Rohd.,  in  Daghestan,  and  B,  Uneaia,  FaU.,  B. 
gryllodona,  Lw.,  and  Acridomyia  sacharovi,  Stack.,  in  Daghestan  and 

Kazakstan  (Central  Asia),  where  these  flies  are  parasitic  on  Locu!^ta 
ini'.:ratoria,  L.,  and  other  Acridids.  with  descriptions  of  the  lar\''ai 
and  adult  stages.  All  four  sj^ecies  are  themselves  parasited  by  Brachy- 
meria  {Chalcis)  dalmani,  Thorns.,  which  is  also  described  in  detail. 

Dissections  of  over  14,000  locusts  and  laboratory  experiments 
showed  that  the  four  flies  infest  the  locust  at  definite  stages  in  its 
development.  The  author's  studies  indicate  that  they  have  little 
effect  on  large  and  dense  swarms,  owing  to  the  low  percentage  of 
parasitism,  and  that  only  swarms  alrcafh-  much  thinned  out  by  other 
causes  can  be  controlled  by  them.    A  ingh  percentage  (up  to  48  per 
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cent.)  of  parasitism  occurs  among  the  locusts  during  the  period  of 
oviposition,  but  as  up  to  85  per  cent,  survive  this  perioid.  the  parasites 
merely  diminish  the  reprodoctive  capacity  of  the  females.  The 

migrations  of  L.  migrator ia  are  not  caused  by  parasitic  flies,  for  the 
form  of  this  locust  occurring  in  Central  Russia,  which  is  also  parasitised 
by  them,  does  not  migrate  at  all.  Again,  locusts  do  not  actually  get 
rid  of  the  flies  during  migrations,  for  the  latter  migrate  with  them  ; 
B.  lineata  is  even  specially  adapted  for  infesting  the  flying  locusts. 
Parasitic  flies  cannot,  therefore,  be  considered  as  the  regulating  factors 
in  the  propagation  of  L.  migratoria  or  as  affecting  its  periodicity  in 
the  original  breeding  grounds  in  the  lowlands  between  the  Aral  and 
Caspian  seas. 


[Petrov  (A.  DJ,  ReIkharpt  f A  X  )  cH:  IsArni-NKO  (V.  B  )  ilerpoB 
(A.  fl.),  PeiixapflT  ^A.  H.)  m  HcaneHKo  B.  B.).  Ueber  die  Anwend- 
barkeit  des  Chlorpikrins  als  Bekampiungsmittel  gegen  Bohrkafer 
and  Kleidennotte.  [The  Use  of  Chloropicrin  for  the  Fumigation 
of  Warehouses  and  Dwellings  {in  RussianY]—Ixo.  pHH,  EfU.,  iv, 
no.  1,  pp.  131-150,  13  figs.,  19  teh,  Leningrad,  1929.  (With  a 
Summary  in  German.) 

Anobium  punctcUum,  DeG.  {domesticum,  Geoffr.)  is  the  most  common 
of  the  beetles  that  bore  in  furniture,  beams  and  other  woodwork  in 
houses  in  Leningrad ;  the  adults  are  abundant  from  the  second  half  of 
April  till  about  mid-July.  Other  wood-borers  in  order  of  their 
importance  are :  Codiosoma  spadix,  Hbst.,  Sitodrcpa  (Sfes^obium) 
panicea,  L.,  which  is  chiefly  a  pest  of  stored  products  but  occasionally 
attacks  furniture  made  of  soft  wood,  and  Trypopitys  {Priobium) 
carpini,  Hbst.,  Bostrychus  eapucinuSt  L.,  Coaosteihus  (Anobium) 
pekimx,  L.,  and  Lyctus  linearis,  Goeze  (canaliculaius,  F.),  which  are 
rare.    Tineola  hisdliella,  Humm.,  is  the  most  common  clothes  moth. 

An -account  is  given  of  a  number  of  successful  experiments  with 
chloropicrin,  chiefly  against  A.  punctatum  and  T.  biselliella.  At 
10°  C.  [50°  F.l  larvae  of  the  former  in  pieces  of  willow  basket  were 
killed  in  24  hours  with  8oz.  to  1,000  cu.  ft.  \^'ith  9  and  1  \  oz  ,  larvae 
of  T.  biselliella  in  their  cocoons  were  killed  in  2^  and  72  hours 
respectively.  The  fumigant  easily  penetrated  planks  about  an  inch 
thick  used  for  the  manufacture  of  furniture,  killing  all  the  Anobiid 
larvae  at  the  same  concentration  as  in  the  first  experiment  with  a 
slightly  longer  exposure.  In  thicker  planks,  infested  at  a  depth  of 
about  2  ins.,  the  dosage  and  exposure  had  to  be  considerably  increased, 
unless  vacuum  fumigation  was  employed.  Folded  thick  fabrics  and 
furs  fumigated  with  20  oz.  to  1,000  cu.  ft.  were  penetrated  under 
ordinary  atmospheric  pressure.  Fabrics  absorb  chloropicrin  more 
readily  than  carbon  bisulphide  and  therefore  require  longer  airing  than 
when  the  latter  is  used.  Absorption  by  wood  is  highest  in  pine,  and 
depends  on  the  wa\'  in  which  it  has  been  dried,  polished,  etc.  The 
gas  did  not  affect  the  durability  or  colour  of  fabrics  or  furs,  and  did 
not  tarnish  metals  or  injure  paper.  It  was  found  to  kill  fungi  and 
bacteria,  whereas  carbon  bisulphide  did  not.  It  is  also  cheaper  and 
safer  to  use  than  the  latter  or  hydrocyanic  acid. 

A  low  concentration  of  the  gas  and  a  long  exposure  is  preferable 
to  a  high  concentration  for  a  short  time. 
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[PospELov  (V.  P.)  &  XoREiKo  (E.  S.).]  flocneflOB  (B.  fl.)  m  HopeilHO 
(E.  C).  Wilt  Disease  (PolyedACkniiUieit)  of  CateipiUan  and  the 
Teiil,  Dsbofyomyces  iyrocola  EaaiLp  M  iti  Viriii.  [In  Russitm,] — 
Ir,  f>nkl.  Ent.,  iv,  no.  1,  pp.  167-183,  6  ligs.,  22  ztHs.  Leningrad, 
1929.   (With  a  Summary  in  English.) 

The  literature  on  polyhedral  diseases  of  Lepidopterous  larvae  is 
reviewed.  In  studying  the  occurrence  of  the  disease  in  larvae  of 
Lymantria  {Porthetria)  monacha,  L.,  in  the  Penza  r70\  ernment,  the 
authors  found  that  healthy  individuals  could  be  infected  per  os  by  means 
of  the  yeast,  Debaryomyces  tyrocola,  obtained  from  the  diseased  larvae. 
Further  experiments  were  therefore  carried  out  with  the  larvae  of 
other  Lepidoptera  by  feeding  them  on  leaves  contaminated  with  a 
few  drops  of  an  agar  culture  of  the  yeast  diluted  with  water.  Infection 
was  produced  in  Bombyx  mori,  L.,  Barathra  brassicae,  L,,  and  Euxoa 
(Feltia)  segetum,  Schift.,  though  with  Fteris  brassicae,  L.,  and  P. 
rapae,  L.,  which  were  almost  ready  to  pupate,  the  results  were  in- 
conclusive. The  forms  of  the  polyhedral  bodies  and  the  pathological 
changes  occurring  in  the  various  la^ae  are  described  in  detail.  In  the 
case  of  the  silkworms,  which  were  in  the  fiftii  instar,  the  period  of 
incubation  varied  from  5  to  13  days,  being  more  rapid  when  the 
humidity  was  higher.  As  polyhedral  bodies  occurred  in  the  nuclei 
and  c\'toplasm  of  the  malpighian  tubes  and  in  the  spinning  glands  of 
the  larvae,  the  authors  believe  that  they  are  metabolic  products.  As 
silkworms  in  a  control  experiment  remained  healthy  under  similar 
conditions  of  humidity,  it  was  evident  that  though  moisture  accelerated 
the  infection  it  was  not  its  primary  cause.  Those  fed  on  contaminated 
leaves  in  a  room  on  an  open  shelf  under  favourable  conditions  did  not 
develop  any  symptoms  of  the  disease.  Larvae  of  L.  monacha  that 
were  kept  in  an  insectary  at  a  lower  temperature  than  the  one  pre- 
vailing in  the  infected  region  remained  healthy,  although  analysis  of 
their  body  fluid  revealed  the  presence  of  polyhedral  bodies  in  a  passive 
state. 

The  rinthors  conclude  that  the  yejist  coiitnins  the  virus  that  causes 
the  tiiscasc  under  conditions  of  a  high  humidity  and  temf)erattire, 
damp  food,  and  crowding.  As,  however,  no  yeast  could  be  found  in  the 
infected  larvae,  the  v&us  is  filterable,  being  an  ultramicroscopic 
evolutive  form  of  the  yeast. 

[Voinovskaya-Kkigkr  (T.).]  BoftHOBCKafl-KpMrep  (T.).  Einige  Worte 
fiber  die  Parasiten  von  Oscindlu  fnt  L.  [A  few  Data  on 
the  Parasites  of  the  Frit  Fly  {Oscinella  frit  L.)  {in  Ri46siaH).] — 
Itu.  prifd.  Eni.,  iv,  no.  1.  pp.  185-188,  16  refs.  Leningrad,  1929. 
(With,  a  Summary  in  German.) 

Parasites  bred  from  Oscinella  frit,  L.,  in  the  Leningrad  Government 
in  192Sk27  were  Trichomaltts  crisUUus,  Forst.,  HaUicoptera  petiolaia, 
Thoms.,  Merisus  intermedins,  Lind.,  Eucoda  (Rhoptromeris)  uidhalmi, 
Kurd.,  Loxotropa  triioma,  Thoms.,  Ashmeaiapria  (Diapria)  vmipes, 
Kieff..  Chasnwdon  apterus,  Nees,  and  Dacnusa  fristis.  Nees.  .\li 
these  parasites  attacked  the  larvae  in  infested  stems,  and  pupated  in 
the  puparia  of  the  host,  the  adults  emerging  singly  about  a  fortnight 
later  than  the  usual  date  of  the  emergence  of  the  fly.  7.  cristatus  and 
£.  wWuUmi  were  the  most  numerous  species,  the  fonner  being  probably 
a  secondary  parasite  and  the  latter  a  primary  one.  No  obsorvatioiis 
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were  made  to  determine  whether  the  other  species  are  primary  or 
secondary  parasites.  Data  from  the  literature  show  that  in  Russia 
the  numb^  of  the  frit  fly  destroyed  by  parasites  are  usually  low, 
50  per  cent,  parasitism  being  exceptional.  In  these  experiments  the 
percentages  varied  from  2*5  to  34. 


[Predtechenski!  (S.  A.).]  npsAremHCNrt  (C.  A.).  Das  Vral-Nta 
in  orthopteiologischer  Hinsicht  [The  Orthoptera  of  the  Ural 
Delta  {in  Russian).]— Izv.  prikl.  Ent.,  iv,  no.  1.  pp.  219-223,  1  ref, 
Leningrad,  1929.   (With  a  Summary  in  German.) 

trms  of  Loctista  migraioria,  t.,  appear  annually  in  the  delta  of 

the  Ural  river,  but  the  reed-beds  [Phragmites  communis)  and  grassy 
meadows  that  '^erve  as  breeding  grounds  arc  not  very  extensive  and 
are  subject  to  sprmg  floods.  In  1928  about  11^  square  miles  of  egg- 
deposits  were  flooded  and  none  of  the  eggs  hatched. 

[Meier  (N.  F.).'  Mei^ep  (H.  0.).  Schluufwespen,  die  in  Russland 
in  den  Jahren  1881-1926  aus  Schadlingen  gezogen  smd  (Vortsetz- 
ung).  [Parasites  bred  in  Russia  from  injurious  Insects  during 
1881-1926  (Continuation)  {in  Russian).]— Izu,  prUd.  EtU.,  iv, 
no.  1,  pp.  231-248,  4  pp.  refs.   Leningrad,  1929. 

This  list  is  supplementary  to  a  previous  one  [R.A.E.,  A,  xvi,  200], 
hut  includes  Chalcidids  and  Proctotnipids  as  well  as  Ichneumonids  and 
Braconids. 


[Petrov  (A.  D.)  6l  Savel'ev  {A.  O.).]  fleTpoB  (A.  AO  " 
CasenMB  (A.  0.).  Ueber  die  Zersetzung  des  Chlorpikrins  bei  Br- 
wUxuam  u>d  Mn  Kontakt  ndt  Itotalton.  [The  Decomposition 
of  Chloropicrin  when  heated  and  in  C  nt  1. 1  with  Metals  (in 
Russian)  ^  -Izv.  prikl.  Ent.,  iv,  no.  1.  pp  271-274,  5  refs.  Lenin- 
grad, 1929.    (With  a  Summary  in  German.) 

Experiments  showed  that  the  decomposition  of  chloropicrm  under 
the  influence  of  heat  increased  in  an  almost  direct  proportion  to  the 
rise  of  temperature  and  the  duration  of  the  exposure,  being  ten  times 
more  when  it  was  heated  at  its  boiling  point,  112-7°  C.  [267°  F.],  than 
at  \W  C.  [212^  F.].  Prolonged  exposure  to  a  high  temperature  should 
therefore  be  avoided  in  fumi|[ation.  Contact  vdth  metals  increased 
the  decomposition  of  chloropicrin,  but  not  to  such  an  extent  as  to 
inhibit  the  use  of  metal  containers.  Of  various  metals,  iron  had  the 
least  effect. 


[POLSMAN  (E.  S.).]  IIOJICMaK  (E.  C).  Ueber  Locusta  migratoria  L. 
im  Gouv.  TshemigOV.  'A  Note  on  the  Asiatic  Locust  {Locusta 
migratoria  L.)  in  the  Chernigov  Government  {in  Russian).} — Jzv. 
prikl.  Ent.,  iv,  no.  1,  pp.  275-276,  Leningrad.  1929.  (With  a 
Summary  in  German.) 

Isolated  specimens  of  Locusta  mii^ratoria  [subsp.  rosstca,  Uv.  &  Zol.] 
were  collected  on  dry  sandy  places  in  the  Chernigov  Government. 
Blaesoxipha  lineaia.  Fall.,  was  bred  from  one  of  the  locusts. 
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[Petkov  (A.).1  fleToofi  (A.).  New  Methods  of  applying  Hydrocyamc 
Add  in  (b*  OonM  of  FMti.  [In  RussianA—Izv,  prikl.  Eta.,  iv, 
no.  1,  pp.  288-290»  4  refs.   Leningrad*  1929. 

This  is  a  short  review  of  the  use  of  Zykion  products  and  of  calcium 
cyanide  for  fumigating  with  hydrocyanic  acid  gas. 

[Kamuishnui!  (N  ).]  KaMuuiHufl  ^H  ).  The  Seed-abundance  in  ApplM 
and  their  Infestation  by  Cydia  pomonella  L.  [In  Rv^sian  ^ 
—  Visn.  Sadiv.  Vinogr,  Gorodn,,  v,  no.  10-11,  pp.  495-499. 
Kharkov,  1929. 

This  is  a  preliminary  report  on  observations  carried  out  in  the 
Ukraine  in  the  summer  of  1926,  in  view  of  the  suggestion  that  the 
rate  of  infestation  of  apples  by  Cydia  pomonella,  L.,  is  related  to  the 
number  of  seeds  contained  in  them.  It  was  foimd  that  the  number  of 
carpels  had  no  influence  on  infestation  and  that  the  percentage  of 
seedless  apples  attacked  did  not  differ  appreciably  from  that  of  the 
normal  ones.  The  author  does  not,  however,  consider  these  results 
decisive. 

[Fedorov  (S.  M.).]   0eAopoB  (C.  M.).  Pests  of  Vines  in  the  Crimea 
ObMTVld  in  1927-im.    [In  Russian.]--  Vesin,  Vinogr.  Vinod, 
Vinotorg,,  xxx,  no.  2,  pp.  90-92,  2  refs.   Odessa,  November  1929. 

As  a  result  of  the  extremely  severe  winter  of  1927-28,  followed  by  a 
very  cold  spring,  no  serious  outbreaks  of  vine  pests  occurred  in  the 

Crimea  in  1928  ;  some  of  them  were  more  injurious  in  1929.    All  of 

the  pests  mentioned  were  recorded  in  previous  reports  [R.A.E.,  A.  xv. 
342  ;  xvi,  547].  Observations  indicate  that  Pscudococcus  citri,  Risso, 
which  was  very  common  in  the  environs  of  Yalta,  is  the  only  species  of 
the  genus  that  occurs  on  vines  in  the  Crimea,  having  been  erroneously 
recorded  as  P.  vUis,  Nied.,  or  P.  adonidum,  L.  {lot^pinns,  Targ.). 

[Printz  (Ya.  I.).]    ripNHit  (fl.  M.).   A  Contribution  to  the  Question 

of  the  Hybridisation  of  the  Orape-vine.  [In  Russian.  r—  Tnid. 
Vsfsoyuzn.  yezda  Genet.  Selektz.,  iii,  pp.  447-451.  Leningrad, 
1929. 

This  is  a  discussion  of  th<^  possibility  of  cultivating  in  Azerbaijan 
varieties  of  vines  that  would  be  resLstant  to  the  attacks  of  Phylloxera 
and  other  pests.  The  character  of  the  damage  caused  by  Tctranychu^ 
{Epitdranyckus)  idarius,  L.  {aiihaeaefV.  Hanst.},  Polyphylla  Julio,  L., 
PAychrosis  batrana,  Schifl.,  and  Pseudoooccus  ctiri,  Risso,  is  briefly 
outlined,  with  notes  in  each  case  on  the  characteristics  and  varieties 
of  vinos  attacked.  Hybridisation  mijE^ht  cause  the  production  of 
characters  that  would  render  the  vines  unattractive  to  several  pests. 

[Vereshchagin  (B.).]  Bepeu^arHH  (B.).  Pests  of  Vineyards  and 
their  ControL  [In  Russian.]— Sel'skokhaz.  ByuU.,  no.  11-12,  ^  p. 
37-38.   Kishinev,  November-December  1929. 

[Vereshchagin    (B.).]    Bepeu^arMH   (6.).    The   red   Spidir  Mite 

Ti'franychus  fi-lurius  L.  {aUhacac  V.  Hanst.).  [In  Russian.] — 
t  urmka^  no.  20,  extract  1  p.    Kishinev,  15th  October  1929. 

The  first  of  these  popular  papers  contains  a  Hst  of  insects  attacking 
vines  in  Bessarabia,  with  brief  notes  on  the  bionomics  and  control  of 
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the  more  important  ones,  viz.,  Phylloxera  wtttatrix.  Planch.,  Clysia 
{Conchylis)  amhigu^,  Hb.,   Ldhrus  apUrus,  Labon.,  EfncomeHs 

(Tropinota)  hirta,  Poda,  Melolontha  mdctontha,  L.,  Polyphylla  fuUo, 
L.,  and  Tetranychus  (ehnins^h.  {althaeae,  v.  Ilanst.).  A  slightly  fuller 
account  of  T,  tdarius  is  given  in  the  second  paper. 

ScH  WANG  ART  f  F  1 .  Anmerkungen  zur  biologischen  Bekampfung  der 
Traubenwickier.  [Notes  on  the  bioiogicai  Control  of  the  Vine- 
moths.] — Am.  Schadlin^sk. ,  v,  no.  11,  pp.  140-142.  Berlin, 
15th  November  1929. 

In  connection  with  the  biological  control  ol  the  vine-moths  [Clysia 
ambigudla,  Hb..  and  Polychrosis  bt^ana,  Schiff.]  in  Germany,  it  is 
pointed  out  that  the  vineyards  are  small  so  that  all  parts  of  them  are 

accessible  to  parasites  coming  from  alternative  hosts  on  other  food- 
plants.  This  is  not  the  case  in  Italy,  where  the  vineyards  cover  large 
areas,  so  that  regular  interplanting  of  such  food-plants  is  required. 
The  Tachinids  that  attack  Hyponomeuta  cognatcllus,  Hb.,  on  Euonymus 
are  of  more  importance  as  parasites  of  SparganotMs  {Omopkthifa) 
pilleriana»  Schiii.»  than  of  the  other  vine-moths  [cf,  RA.E.,  A,  viii, 
356]. 

Okunewsky  (J  T  V  Das  Schwefeldiozyd  and  seine  Anwendtmg  in  der 
Praxis.  [Sulphur  Dioxide  and  its  practical  Employment.] — Z. 
Desin/ekt.,  xxi,  no.  6,  pp.  148-155,  15  refs.    Dresden,  June  1929. 

Russian  literature  on  the  injury  to  textiles,  etc.,  caused  by  fumigation 
with  sulphur  dioxide  is  briefly  reviewed,  and  the  results  of  experiments 
in  Leningrad  are  shown  in  tables.  It  is  concluded  that  the  use  of  this 
fumigant  must  be  restricted,  as  it  aHects  the  appearance  and  durability 
of  fabrics.  Any  rooms  or  objects  subjected  to  fumigation  must  be 
thoroughly  dry. 

Novak  '  P  )  Bekamphmg  der  Olivenfliege  auf  der  Insel  Ji  im  Jahxe 
1928.  [Work  against  the  Olive  Fly  in  the  Island  of  Jz  in  1928.]— 
Nachr.  ScfuidlBekampJ,,  iv,  no.  2,  pp.  62-65.  Leverkusena.  Rh., 
August  1929. 

Dacus  oleae,  Gmel.,  and  Prays  olcellus,  F. ,  cause  serious  losses  to 
olives  in  Dalmatia.  both  having  three  generations  a  \  ear.  The  larvae 
of  the  first  generation  of  P.  oledlus  destroy  the  fleshy  part  of  the  leaves 
in  winter  and  early  spring,  those  of  the  second  attack  tlie  bkissoms,  and 
those  of  the  third  bore  into  the  fruits,  which  they  leave  at  the  end  of 
August  or  early  in  September.  Thb  moth  is  a  more  serious  pest  than 
2).  oleae  in  Dalmatia,  as  it  sometimes  causes  the  loss  of  the  entire  crop. 

An  account  is  given  of  successful  experiments  on  a  large  scale  with 
a  proprietary  bait-spray  against  D.  oleae. 

Stokey  (H.  H.).  a  Mosaic  Virus  of  Grasses,  not  virulent  to  Sugar 
Cane.-— ilnii.  Appl.  Biol.,  xvi,  no.  4,  pp.  525--532,  7  refs.  Cam- 
bridge, November  1929. 

In  the  Transvaal,  mosaic  was  first  observed  in  1924  in  Sorghum 
^nmiifuicam.  A  mosaic  disease  that  aj^peared  to  be  identical  was  also 
found  to  be  widely  distributed  in  maize  and  cultivated  Sorghum,  but 
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sugar-cane  in  this  region  was  not  affected.  The  symptoms  produced 
in  maize  and  Sorghum  were  indistinguishable  from  those  caused  by  the 

vims  of  sugar-cane  mosaic  in  these  hosts.  Experiments  showed  that 
Aphis  maidis,  Fitch,  was  capable  of  transmitting  the  disease  to  maize, 
but  sugar-caiie  failed  to  become  infected  both  in  field  experiments 
extending  over  three  years  in  the  Transvaal  and  in  large  cage 
experiments  in  Natal,  although  by  using  the  same  method,  successful 
transhiission  of  mosaic  to  sugar-cane  took  place  when  the  source  of 
infection  was  either  diseased  cane  or  infected  grasses  collected  in  the 
neighbourhood  of  diseased  cane.  It  is  therefore  concluded  that  the 
virus  from  the  Transvaal  is  different  from  the  common  sugar-cane 
mosaic  virus  in  Natal. 

Wilson  (G.  F.)  Pollination  ol  Hardy  Fruits:  Insect  Visitors  to  Fruit 
Blossoms. — Ann.  Appl.  Biol.,  xvi,  no.  4,  pp.  602-629,  2S  refs. 
Cambridge,  November  1929. 

This  is  a  detailed  discussion  of  the  work  carried  out  in  Surrey  during 
the  years  1920-25  on  the  species  of  insects  concerned  in  the  pollination 
of  the  blossoms  of  orchard  trees  and  small  fruits,  a  popular  account  of 
which  has  already  been  noticed  [RA.E,^  A,  xv,  61].  The  species  of 
insects  taken  on  the  various  blossoms  are  listed,  with  some  data  as  to 
their  habits  and  abundance.  The  numbers  of  insects  other  than  bees 
increase  when  the  orchards  are  in  the  proximity  of  open  countr)', 
pasture  land,  etc.  The  work  of  other  authors  on  the  transference  of 
pathogenic  oiganisms  by  anthophilous  insects  is  discussed,  and  the 
author  records  the  finding  of  isolated  individuals  of  Eriophyes  rihis, 
Nal.  (black  currant  mite)  on  the  legs  of  bees  captured  while  th^  were 
visiting  infested  bushes. 

Lyali.  (E.).  The  Larva  and  Pupa  of  Scatopse  fuscipes  Hg.  and  a 
Comparison  of  the  known  Species  of  Scatopsid  Larvae.--.  I  rtti. 
Appl.  Biol.,  xvi,  no,  4,  pp.  6^^0-642,  14  figs.,  13  refs.  Cambridge, 

November  1929. 

At  a  London  dock  during  the  autumn  of  1927  !;l;•^•ae  and  pupae  of 
Scatopse  fuscipes,  Mg.,  were  found  in  decay  ing  green  ginger  that  had 
been  damaged  by  water.  Previous  work  on  Scatopsine  larvae  is 
reviewed,  and  the  larva  and  pupa  of  5.  fuscipes  are  described,  the  krva 
being  briefly  compared  with  those  of  other  species  of  the  same  genus. 

Strickland  (£.  H.).  Laider  Beetle  Iiiiesta(ions  arising  iiom  Tent 
CaterpiUan.— Cafu»;.  Ent.,  Ixi,  no.  10,  p.  238,  1  ref.  OriUia,  Ont., 
October  1929. 

The  author  records  two  instances  of  Dermestes  lardarius,  L.,  breeding 
in  dead  adults  of  Calliphorids  in  houses  in  Alberta  [c/.  R.A.E.,  A. 
xvU,  230]. 

Complaints  of  infestation  of  houses  near  Edmonton  by  this  beetle 
from  1924  to  1926  coincided  with  a  severe  outbreak  in  the  adjacent 
forest  of  Malacosoma  disslria,  Hb.,  cocoons  of  which  were  numerous 
under  window-sills.  Many  of  the  larvae  or  pupae  in  these  died,  and 
adults  of  D.  lardarius  were  attracted  to  them  for  oviposition.  Numbeis 
of  the  resulting  larvae  entered  the  houses  through  the  mosquito 
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screens,  the  mesh  of  which  was  too  small  for  the  adult  beetles  to  pass 
through.  Within  a  few  days  they  were  found  in  flour  bins,  etc.  As 
soon  as  the  outbreak  of  M.  dissiria  ended,  complaints  of  infestation  by 
D*  lardanus  ceased,  but  larvae  and  adults  continued  to  occur  in  houses 
in  the  eastern  part  of  the  Province,  where  dissiria  was  still  very 
numerous. 


Stearns  (L.  A.).  Oriental  Fe&th  Moth  Investigation  in  1925  and  1926. 
A  wnnmiriwid  Report. — Circ,  New  Jmey  Agric.  Ex^,  Sia„  no. 
208.  15  pp.,  4  figs.  New  Brunswick,  NJ.,  October  1927.  [Reed. 
1929.] 

Much  of  this  information  on  investigations  on  the  oriental  peach  moth 
[Cydia  molesia,  Busck]  in  New  Jersey  has  been  noticed  from  other 
sources  [R.A.E,,  A,  xv,  261  ;  xvi,  134].    The  economic  status  of  the 

parasites,  Macrocentrus  amyhvora,  Roh.,  and  Glypta  rufhcutellaris, 
Cress.,  IS  brieriy  discussed.  Experiments  in  control  included  tests  with 
nicotine  sulphate  and  Volck  oil  against  the  eggs  and  young  larvae  ; 
subsequent  escperiments  have  aheady  been  noticed  {RA,E.,  A,  xvii, 
Ida,  669]. 


Papers  noticed  by  Title  only. 

[Mamonov  (B.  a.)  j    MaMOHOB  (6.  A.).  Mining  Diptera  in  the  Vicinity 

01  HostOT  on  the  Don.  [In  Russian.] — Bytdi.  Sev.- Kavzkask. 
Ktaeo.  sd.-khoz.  opuUn,  Sta. ,  no.  292, 20  pp. ,  7  figs. ,  4  refs.  Rostov* 
on-Don,  1929.    (With  a  Summary  in  English.) 

[BoLDuiREv  (Y.  T  ):  Bonqupea  (B.  <D.).  Spennatophoie  FertiUza- 
tion  in  the  Migratory  Locust  ( Locusta  mii^raioria  L.).  [In  English.] 
— /rt'.  prikl.  Ent..  iv,  no.  I,  pp.  189-218.  18  figs.,  16  refs.  Lenin- 
grad, 1929.    {Willi  a  Sununary  in  Russian.) 

ScHRADER  (F.).  VoIm  OH  RepiodnotUm  tiiAspidioius  hederae  (OoooiaM). 
-r— Psyche,  xxxvi,  no.  3,  pp.  232-236, 4  f^.,  3  refs.   Boston,  Mass., 

September  1929. 

Trimble  (F.  M.).  Scale  Insects  injurious  in  Pennsylvania. — Btdl. 
Pennsylvania  Dept.  Agric,  xii,  no.  II  (Gen.  Bull.  480),  21  pp., 

2  pis.  Harrisburg,  Pa.,  August  1929.  [Revision  of  previous 
bulletin  (see  R.A.E.,  A,  xiii.  563).] 

Hempel  (A.).  DeicripQoes  de  pulgoes  novos  e  pouco  conhecidoi 
(Hiomoptera»  CSoccidae).  2a.  Contribui$&o.  [Descriptions  of  new 

or  little-known  Coccids  from  Brazil.  2nd  Contribution.' — Arch. 
Inst.  bioL.  ii,  pp.  61-66.  2  pis.  S.  Paulo,  1929.  [C/.  R.A.E., 
A,  xvii,  616.] 

Balachowsky  (A  ).  OonMlatfoii  ft  lIMt  te  Ooeoldn  da  PAtri^iie 
mliMim  (8»  note).  Vmum  do  Bomt.—Ann.  Soc.  ent.  Fr.,  xcviii, 
no.  3.  pp.  301^322.  1  pi.,  2  maps,  27  figs.,  16  refs.   Paris,  31st 

October  1929 

WOnn  (H  ).  Bemerkungen  tiber  Cocciden.  HI.  Uebersicht  fiber 
die  in  Baden  beobachteten  Schildlausarten.  IV.  Schildlause  an 
Ww'itannfin.  [Observations  on  Coccids.  III.  List  of  the  Coc- 
cids observed  in  Baden.  IV.  The  Coccids  on  Abies  pecHwUa.]— 
Badische  Bl.  amgew,  Eni„  ii,  no.  7,  pp.  368>^2.  Freiburg  i.  Br., 
June  1929. 


136  I 

RiBAUT  (H  ).  Vim  nomreUe  Mptee  tnn^tisd  du  genfe  PAy/beortsJ 
(Heteroptera-Capmdae.)  [P.  buxi,  sp.  n.,  on  box  {Buxus)  in  thJ 
Pyrenees.^  —  Bull  Soc.  Hist,  not,  Touiause,  Ivii,  no.  4»  pp.  440-442] 

Toulouse,  30th  March  1929.  " 

Knh<  HT!  !  K  )  Netier  Beitrag  zur  KwintntH  d«r  Thysanopteren-  i 
Fauna  von  Rumanien.  [New  Contribution  to  the  Knowledge  oil 
the  Thysanoptera  of  Rumania.] — Bull.  Acad.  roum.  Sect,  scieti  ,^ 
xii,  no.  3,  pp.  1-3.  Bucarest»  1^29.  [A  List  of  17  further  Spedes  m 
cf.  R.A.E.,  A,  -viii,  572  1 

Fkan^ois  (£.).  Sur  deux  ennemis  de  la  pomme  de  terre  k  Madagascar  \ 
— Bull.  icon.  .yrfJa^u5<;ar,  Partie  Document.,  xxiv,  no.  1,  pp.  9U-yi.  J 
Antananarivo,  1927.    [See  R.A.E,,  A,  xv,  361.]  I 

BoDENHEiHER  (F.  S.).  lii  lAxus  olgtrus  an  injurious  InaectP  [In  I 
Hebrew.] —  Yedeolh,  Prcc.  Agnc.  Expt.  Sta.,  vii-viii,  pp.  ^2-323. 1 
Tel-Aviv,  Palestine,  December  1927.  (With  a  Summary  in  English,  I 

pp.  34(^  347.)    [See  R  A.E.,  A  xvi   195.^  ' 
Fkickhingek  (H.  W.).   Der  Messmgkaier  und  seine  Bedeutung. 

[Niptus  hololeucus,  Fald.,  and  its  Importance.] — Der  praki. 

Desin/ektor,  xxi,  no.  3,  pp.  38-41,  2%s.,  10  refis.   Dresden,  March 

1929.    [Cf.  R.A.E.,  A.  xvi,  214.  215,  289,  375.  etc  ] 
Bl.ukm.w   (M.   W.).    The  Genus   Pifyophlhorus  Eichh.  in  North 

America  :  a  revisional  Study  of  the  Pi^ophthori,  with  DescriptioDS 

of  two  new  Genera  and  seventy-one  new  Species.  -Bull.  N.  Y.  1 

Slaie  Coll.  For.,  Tech.  Pub.  no.  25,  pp.  5-183,  11  pis.    $>Tacuse,  1 

N.Y.,  September  1928.  i 
Blackman  (M.  W.).   Notes  on  Micracinae  ivifli  Dttcription  ol  twelre  i 

new  Species.    Bull.  N.  Y.  State  Coll.  For.,  Tech.  Pub.  no.  25,  | 

pp.  185-208     Syracuse,  X.Y.,  September  1928. 
Eggeks  (H.).   Zehn  neue  Lo^anm^-Arten  (Ipidae,  Col.)  aus  Stidamenka. 

[Ten  new  Species  of  Loganius  from  South  America,] — Wien. 

ent.  Ztg.,  xlvi,  no.  2,  pp.  59-^.  Vienna,  15th  September  1929.  ^ 
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Breakey  (E  p.).  The  Entomological  Ck)inmission  at  Work  in 
Sonthem  Kansas. — 10th  Rep,  Kansas  Ent.  Commiss.  1926-1926, 
pp.  t>-i8,  5  plans. 

Gates  (L.  M.).  Beport  ot  Ondnxd  liupeetioii  Work  in  tii0  Xiulb 
H»  of  Kansu.— r.c.  pp.  18-29.  Topeka,  Kans.,  1927. 

Accounts  are  given  of  the  work  of  the  Entomological  Commission  in 
southern  Kansas,  the  activities  of  which,  apart  from  the  inspection  of 
imported  stock  and  nurseries,  were  mainly  directed  against  insects 
injurious  to  forest  and  orchard  trees  ;  and  of  orchard  inspection  work 
in  the  northern  half  of  the  State  in  1925  and  1926.  Considerable 
progress  was  made  in  the  eradication  of  hedges  of  osage  orange 
[Maclura  auraniiaca]  infested  with  San  Jos^  scale  [Aspidiotus  per- 
niciosus,  Comst.J  IR.A.E,,  A.  xvii,  226],  about  110  mUes  of  h^ge 
having  been  removed  in  one  district  alone.  Power  sprayers  have  been 
introduced  in  m2Jiy  localities  for  use  on  trees  or  shrubs  infested  by 
insect  pests,  including  the  European  elm  scale  [Gossyparia  spuria. 
Mod.],  the  presence  of  which  only  became  known  in  1924  [xv,  76]. 

Dean  (G  a  V  Some  Insects  injurious  to  Nursery  Stock  in  the  Nunery 
Row.  10th  Rep.  Kansas  KnL  Commiss.  1926-1926,  pp.  29-34. 
Topeka,  Kans.,  1927. 

Popular  notes  arc  given  on  the  life-history  and  control  of  the 
following  insects  attacking  nursery  stock  in  Kansas  :  Fmpoasca  fabae, 
Harr.  {fmli,  T-eB.)  (apple  leaf-hopper)  ;  Psorosina  hamvioyidi,  Riley 
(apple-leaf  skeletoniser)  ;  Peronca  minula,  Rob.  (lesser  apple-leaf 
folder) ;  Thrips  spp.,  which  injure  apples  by  causing  stunting  of  grafts 
or  one-year-old  trees  ;  Halticu  foUacea,  Lec.  (apple  ilea-beetle) ;  EfUh 
soma  lanigerum,  Hausm.  (woolly  apple  aphis) ;  Thyridopieryx  ephemerae- 
formis.  Haw.,  which  defoliates  a  variety  of  plants,  particularly  apple 
and  pear  :  Ancylis  comptana,  Frol.  (strawberry  leaf-roller)  ;  Tylodernm 
Jragariud,  Riley  (strawberry  crown  borer) ;  Lachnosterna  {Phyllo- 
phaga)  spp.,  the  larvae  of  which  cause  serious  injury  to  strawberry 
and  apple  seedlings  by  cutting  oil  the  main  roots  ;  and  TetranyclUis 
ielarius,  L.,  which  attacks  many  species  of  plants,  particulariy  raspbeny 
and  blackberry. 

HuNr,Kf>!  (IT.  B.)  &  Dean  (C.  A.).  Control  of  the  European  Elm 
Scale  [Gossyparia  spuria  Mo^eet), — Circ.  Kansas  Eni,  Commiss,, 
no.  9,  8  pp.,  4  figs.    Topeka,  Kans.,  1929. 

Owing  to  a  further  infestation  of  elm  by  the  Coccid.  Gossyparia 
spuria,  Slod.,  in  Kansas  in  1928.  a  brief  popular  account  is  given  of  its 
distribution,  bionomics  and  control  in  the  United  States  [cf.  R.A.E., 
A,  xii,  445 ;  xv,  76],  where  all  varieties  of  native  and  imported  elm 
are  subject  to  attack,  Ulmus  ftUva  being  the  most  susceptible. 

Patterson  (J.  £.).  The  Pandora  Moth,  a  perio<Uc  Pest  oi  Western 
FiM  ¥miKM.—Teck,  Bull.  U.S.  Dept.  Agric,  no.  137,  19  pp., 
8  figs.»  10  refs.   Washington,  D.C.,  October  1929. 

During  the  years  1918-25,  thousands  of  acres  of  mature  western 
yellow  pine  {Pintts  ponderosa)  in  Oregon  were  severely  defoliated  by 
the  Satumiid,  Cohradia  pandora,  Blake.   P.  jeffr^  is  also  attacked 
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at  times,  and  P.  munayana  wiien  it  occurs  in  stanti.->  of  yellow  pine. 
Outbreaks  of  this  moth  seem  to  recur  in  southern  Oregon  at  ijitervaJs 
of  20  or  90  years  and  last  for  about  6  or  8  years.  The  eggs  are  deposited 
in  clusters  on  the  trees,  or  on  undergrowth  or  litter  on  the  ground,  and 
hatch  in  about  40  days  ;  the  larvae  feed  in  colonies  on  the  needles  of 
terminal  shoots  during  the  summer  and  hibernate  at  the  base  of  the 
needles.  Feeding  is  resumed  next  spring,  when  large  numbers  of 
needles  are  devoured.  Pupation  begins  in  June,  from  1  to  5  inches 
below  the  ground  surface,  and  the  pupal  stage  lasts  for  a  full  3^ear ;  loose, 
pumice  soil  seems  almost  essential  for  sue  t  ^tul  devdopment,  and  it 
is  only  in  this  type  of  soil  that  outbreaks  ha^•e  arisen.  Although 
complete  defoliation  of  the  trees  may  sometimes  occur,  the  result  is 
not  always  fatal,  as  the  terminal  buds  are  not  eaten  by  the  larvae 
and  the  trees  are  severely  attacked  only  in  alternate  years.  The 
greatest  loss  is  due  to  suppression  of  the  trees'  growth,  and  even 
more  to  secondary  attack  by  the  bark-beetles,  Dendrodonus  breuicomis, 
Lee,  and  D.  monticohic ,  Hopk,  It  is  suggested  that  the  larvae  might 
be  successfully  controlled  by  spraying  with  arsenicals  during  the 
spring  period  of  maximum  feeding,  but  this  method  is  too  expensive 
to  be  practicable  after  an  outbreak  has  developed.  Aeroplane  dusting 
might  be  effective  and  less  expensive.  Parasites  recorded  £rom  C. 
ptmiofa  are  the  Tachinid,  Blepharipeza  adusia,  Lw.,  the  larvae  of  which 
emerge  from  the  larvae  of  the  host  after  the  latter  have  entered 
the  ground  for  pupation,  and  themselves  pupate  in  the  soil ;  and  the 
Chalcids,  Tctrastichus  sp.  and  Trichogramvia  ininutum,  Riley,  both  of 
which  attack  the  eggs.  The  larvae  are  subject  to  a  wilt  disease  and 
are  destroyed  by  birds ;  and  various  small  rodents  dig  up  and  eat  the 
pupae. 


Howard  (L.  O.).  The  Rise  of  Applied  Entomology  in  the  United  States. 
^Agric,  Hist.,  iii,  no.  3,  pp.  131-139.  Washington,  D.C.,  July 
1929. 

The  history  of  the  development  of  economic  entomoIog;y  in  the 
United  States  is  reviewed,  and  some  examples  are  given  of  the 
importance  of  insect  pests  and  the  large  sums  now  spent  on  their 
suppression.    The  need  for  increasing  tiie  numbers  of  entomological 

workers  and  obtaining  the  assistance  of  farm  organisations,  and.  above 
all,  the  co-operation  of  workers  in  other  branches  of  science,  is  pointed 
out. 


BuscK  (A.)  Dampf  (.\.).  Una  palomilla  ("^'ruomi  cravi^nva,  Bosck) 
como  una  nueva  plaga  del  algcddn  en  el  Estado  de  Oazaca.  [5. 
crambina  as  a  new  Pest  of  Cotton  in  the  State  of  Oaxaca,  Mexico.] 
— Estud.  OJic.  Jed.  Defeusa  agric.  Mixico,  no.  2,  55  pp.,  24  figs., 
1  pi.,  24  refs.   San  Jacinto,  D.F.,  1929. 

The  first  part  of  this  paper  is  by  Busck  and  contains  his  original 
description  of  Stetwna  crambina,  with  a  Spanish  translation.  In  the 
second  part,  Dampf  describes  the  larva  and  pupa,  and  gives  the  results 

of  observations  on  this  moth  on  cotton  in  the  ^Icxican  state  of  Oa.xaca 

in  1929.  The  larva  mines  in  the  bark,  both  of  slender  twigs  and  stems 
3  inches  thick.  Pupation  takes  place  in  a  groove  in  the  bark,  under  a 
shelter  formed  of  silk  and  excreta. 
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DwzGHT  (J.  U).  Ihe  MUktnuuai  Ynit  Sly  in  EBmai,— Hawaii, 
For  Agric,  xxvi,  no.  3,  pp.  U3-116.   Honolulu,  July-^ptember 

1929. 

A  short  history  is  given  of  Ceratiiis  capitata,  WieA,  in  Hawaii  since 
its  introduction  into  the  Islands  in  1910.  The  attempts  made  to  control 
it  are  briefly  re\'iewed,  and  some  account  is  given  of  the  introduction 
of  its  parasites  into  the  Islands.  After  about  20  years  these  parasites 
are  now  kiUing  50  per  cent,  of  the  flies  developing  on  all  food-plants 
around  Honolulu. 

Itonite  ProtectioiL — Hawaii.  For,  Agnc,,  xxvi,  no.  3,  p.  134.  Hono* 
lulu,  July-September  1029. 

Compulsory  provisions  for  the  protection  of  buildings  against 

termites  that  have  recently  been  incorporated  in  the  building  code  of 
the  Hawaiian  Islands  on  the  recommendation  of  T.  E.  Snyder  are 
reproduced  [cf,  Rji,E,,  A,  xviii,  114]. 

Newman  (L.  J.).  Bed  Legged  Earth  Mite.  - /.  Dept.  Agric.  \V.  Aust,, 
(2)  vi,  no.  3,  pp.  44^52.   Perth,  W.A.,  September  1929. 

An  account  is  given  of  the  bionomics  and  control  of  the  red-legged 
earth  mite  [Penthalcus  destructor,  Tuck.]  in  Western  Australia  [A*  .  J . 
A,  xi.  571  ;  xiv.  50,  204  ;  xv,  3v50].  Clovers  are  particularly  subject 
to  attack  and  should  be  grown  in  mixture  with  other  pasture.  The 
mites  float  in  large  numbers  on  the  surface  of  running  water,  which 
should  therefore  be  diverted  by  means  of  drains  to  prevent  their 
introduction  from  contiguous  infested  areas.  Plants  should  be  raised 
from  seed  to  avoid  movement  of  seedlings  or  cuttings  that  might  be 
infested.  Tb*-  mites  may  also  be  transported  by  sheep  from  infested 
pastures.  '1  horough  burning  over  of  the  fields  will  destroy  aestivating 
<^ggs,  but  when  pastures  are  eaten  down,  it  is  not  possible  to  maintain 
a  good  fire  in  them. 

XvwANA  (I  ).  Bkdogieal  Votai  on  two  Bgg-paniitM  ol  fho  Bioe 
fltem-borers  in  Japan.— Proc.  4ih  Pacific  Set.  Cong,,  Jaoa, 
pp.  379-384.   [?  fiatavia]  1929. 

Trichogrammt  japonicum,  Ashm.,  and  Phanurus  {Ceraphrm) 
hen^iciens,  Zehnt.,  which  are  egg  parasites  of  the  rice  stera?borer8, 

Chilo  simplex,  Butl.,  and  Schoenobius  bipunctifer,  Wlk.  {incertellm, 
Wlk  ),  occur  in  all  parts  of  the  Japanese  Empire  except  the  extreme 
north.  S.  hipunctifer,  however,  does  not  occur  in  the  region  where 
these  observations  were  made,  so  that  the  data  given  concern  C. 
siftMex  only. 

t,  japonicum,  all  .stiiges  of  which  are  briefly  described,  is  the  most 
widely  distributed  and  effective  of  all  the  natural  enemies  of  the  borers, 
its  hosts  including  30  species  of  Lepidoptera,  mainly  Tortricids  and 
Pyralids.  There  are  upwards  of  15  generations  a  year  in  Japan,  and 
the  winter  is  passed  in  the  mature  larval  stage  in  the  eggs  of  the  hosts. 
The  adults  apfjear  in  late  April  and  produce  one  or  two  generations 
in  the  eggs  of  various  small  moths  other  than  Chilo.  When  the  eggs 
of  thf^  latter  are  laid  in  the  rice  beds  in  late  the  parasites  attack 
them,  and  by  the  middle  or  end  of  J  uly>  when  they  are  no  longer  available, 
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5  or  6  more  generations  have  occurre  d  Two  or  three  generations  are 
then  produced  in  the  eg^  of  other  Lepidoptera,  after  which  the  eggs 
of  the  second  brood  of  C.  simplex  appear.  Several  generations  occur 
on  tliese  and  other  hosts,  until  hibernation  takes  place.  In  most 
cases  only  one  parasite  develops  in  each  egg  of  C.  simplex.  No  instance 
has  been  observed  of  more  than  3  larvae  maturing  in  a  single  egg, 
though  tlie  percentage  of  eggs  in  the  field  yielding  2  or  more  parasites 
may  be  as  liigh  as  20-30.  The  number  of  eggs  deposited  by  a  female 
averages  40,  with  a  maximum  of  70.  Under  laboratory  conditions  the 
adults  were  able  to  fly  for  a  distance  of  30  ft.  in  2-3  minutes.  They 
are  inactive  at  night. 

P,  beneficiens,  although  generally  distributed,  is  less  effective  as  a 
parasite  cif  C.  simplex  than  7\  japojucum.  The  adult  is  briefly 
described.  Onh-  a  few  hosts,  all  of  which  are  closely  related  to  C. 
simplex,  are  ivnuwn  to  be  attacked.  Winter  is  passed  in  the  adult 
stage,  and  there  are  11-12  generations  a  year.  The  adults  usually 
become  active  in  late  April.  Only  one  egg  is  laid  in  each  host  egg,  the 
females  depositing  an  average  of  50  in  spring  and  over  100  in  summer. 
Parthenogenetic  reproduction  results  in  male  progeny  only.  Females 
fed  with  honey  solution  in  the  laboratory  lived  over  »w  days. 

Tile  eggs  of  the  spring  brood  of  C.  simplex  are  much  more  heavily 
parasitised  than  those  of  the  second,  infestation  increasing  from 
1-3  per  cent,  in  early  June  to  50-80  per  cent,  in  late  June  or  early 
July.  The  average  field  parasitism  ranges  from  4  to  72  per  cent., 
varying  preatly  in  different  regions  and  from  year  to  year.  The 
effectiveness  of  both  parasites  could  be  greatly  increased  by  artificial 
propagation.  T.  japonicum  is  being  reared  in  numbers  upon  the  eggs 
of  Pyralis  fannalis,  L. 

^[dwards]  (W.  H.).  HoAm  wan  Im  boiw     la  oaniie  4  focit.— 

Leafl.  Dept.  Agric,  Maurice,  no.  18,  4  pp.,  1  ref.   Ifauritius,  1926L 

In  view  of  renewed  outbreaks  of  the  sugar-cane  borers,  SestmUa 
vuteria,  Stdl,  Diairaea  venosata,  Wlk.  {sacchariphaga,  Bojer)  and 
Eucosma  {Grapholitha)  schistaceana,  Sn.,  in  many  localities  of  Mauritius, 
a  short  accoimt  is  given  of  their  I  i nomics  andl  the  methods  practised 
for  their  control  [RA,E.,  A,  v,  44Uj. 

Edwards  (W.  H.).    Le  Phytuhis  smitJd  (Arrow). — LeafL  DepL 
Agnc  MoHrice,  no.  28,  7  pp.   Mauritius,  1928. 

An  account  is  given  of  the  present  situation  in  Mauritius  with  regard 
to  Lachnosterna  {Phyfahis)  smithi,  Arrow.  Efforts  should  be  made  to 
collect  increased  numbers  of  the  beetles  by  encouraging  the  growth  of 
Conlid  intcrrupta  aloni^  the  borders  of  infested  sugar-cane  fields;  this 
plant  attracts  them  and  also  serves  as  food  for  the  adults  oi  the 
ScoHid  parasites  that  destroy  the  larvae.  Where  it  does  not  grow, 
maize  plants,  on  which  the  beetles  collect,  might  be  grown  at  intervals 
of  15  to  20  ft.  Grasses  among  which  they  can  hide  should  be  cleared 
from  the  fields  and  paths.  Brambles  should  be  destroyed  on  un- 
cultivated land,  and  all  branches  of  trees  between  the  heights  of  5  and 
20  ft.  should  be  cut  off.  To  prevent  oviposition  in  fields  required 
for  planting,  grass  should  not  be  allowed  during  the  summer,  and 
branches  should  be  placed  at  intervals  from  wMch  the  beetles  can 
be  hand-collected.  The  best  insecticide  for  destroying  the  larvae  in 
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the  soil  was  fotmd  to  be  a  kerosene-creoline  emulsion,  which,  when  used 
freely,  killed  all  larvae  without  injuring  the  canes.  This  is,  however, 
too  expensive  a  method  except  for  newly  discovered  infestations  or 
small  areas.  Biological  control  is  the  cheapest  and  most  successful, 
and  every  effort  should  be  made  to  increase  the  work  of  natural 
enemies.  These  include  the  Sooliids,  Tiphia  parallela,  Smith,  which  is 
abundant  from  April  to  June,  and  required  109-112  days  for  its  life* 
cycle  in  the  insectary,  and  Campsomeris  {Elis)  thoracica,  F.  [R.A.E., 
A,  xi,  133,  \35  ,  which  is  commonly  found  in  April  and  May.  Toads 
{Bufo  regular  is)  and  an  insectivorous  mammal  {CetUetes  madagascari- 
ensis)  destroy  kiige  numbers  of  white  grubs,  but  the  latter  has  almost 
disappeared  from  Mauritius  since  the  introduction  of  the  mongoose. 


p'Emmerez  de  Charmov  (D.).  Notes  sui  la  destruction  du  P/ivialus 
smithi  en  1927-28. — Hcv.  agnc.  Maurice,  no.  47,  pp.  J(>i-i65. 
Mauritius,  September-October  1929. 

iJunng  1927-28  the  numbers  of  Lac h nasi crna  (P/iyfalus)  smithi. 
Arrow,  captured  in  various  parts  of  Mauritius  amounted  to  over 
133  millions.  In  tests  with  insecticides  good  results  were  obtained  with 
calcium  cj^anide. 


KouBAUD  (E.).  Biological  Researches  on  Pyrausta  nuhilaih  Hb.— II. 
— Internal.  Corn  Borer  Invest.  Set.  Rep.^  ii,  pp.  1-21,  1  ref. 
Chicago,  111.,  1929. 

The  \  arious  lines  of  researcli  on  the  biolog}'  of  Pyrausta  nubilalis, 
Hb.,  of  which  a  preliminary  report  has  been  noticed  [R.A.E.,  A, 
xvii,  210-212],  were  further  developed  during  1928  under  the  three 
foUowing  headings:  the  attraction  exercised  by  alternative  food- 
plants  and  the  relative  preference  for  maize  shown  by  strains  of  P. 
nubilalis  from  different  geographical  regions  ;  the  natural  or  acquired 
resistant  pmprrtics  of  manr  to  infestation ;  and  the  use  of  insecticides 
to  protect  plants  from  attack. 

In  a  series  of  experiments  carried  out  to  determine  the  relative 
attraction  exercised  by  common  mugwort  {Artemisia  vulgaris),  hemp 
(CofHiafifs  saHva)  and  maize (Z^a  m^^'s)  on  ovipositing  moths  originating 
from  France,  Hungary  and  Canada,  under  the  same  conditions  and 
irrespective  of  their  geographical  origin,  14  per  cent,  of  the  adult 
larvae  were  found  on  maize  and  hemp,  and  86  per  cent,  on  A .  vulgaris. 
The  strain  from  Paris  showed  an  almost  exclusive  preference  for  A, 
wdgwis,  with  a  slight  attraction  to  hemp  and  none  to  maize,  and  the 
Hungarian  strain^  though  coming  from  a  region  where  the  cultivation 
of  maise  is  intense,  showed,  in  a  single  experiment,  practically  the  same 
preference  for  mngM  ort  as  the  Paris  one.  In  the  case  of  the  Canadian 
strain,  however,  maize  was  apparently  as  attractive  as  Artemisia, 
iiemp  being  the  least  favoured.  In  a  further  experiment  to  determine 
the  relative  values  of  maize  and  mu^ort  as  food-plants  of  the  Canadian 
Strain,  maize  was  again  as  heavily  mfested  as  mugwort,  87*2  per  cent, 
of  the  stalks  showing  more  or  less  severe  lesions.  In  a  comparative 
experiment  with  Canadian  and  French  strains  on  maize,  only  26-3  per 
cent,  of  the  maize  stalks  showed  any  sign  of  attack  by  the  French 
borers,  whereas  61  -5  per  cent,  were  severely  infested  by  the  Canadian 
Mrain.    Whereas  ail  the  mugwort  plants  used  in  the  experiments  in 
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1927  were  completely  destroyed,  in  1928  three  plants  suffering  from 
slight  infestation  had  green  branches  again  in  the  autumn. 

It  is  condtided  that  there  exist  geographical  t3^pes  of  P,  nubiUMs 
with  distinct  preferences  as  to  food-plants  that  may  be  termed  trophic 
types.  Certain  of  these  manifest  a  decided  attraction  to  wild  plants 
such  as  mu£{v\T>rt  :  others  are  less  specific  in  their  preferences,  and 
some,  like  the  American  borers,  are  puiyphagous.  The  inditlercnce  of 
the  French  strain  to  maize  was  shown  by  an  experiment  in  which 
moths  taken  from  mugwort  fields  near  Paris  and  placed  in  a  cage  with  a 
well-developed  maize  plant  deposited  many*  more  eggs  on  the  posts 
of  the  cage  than  on  the  maize.  The  Canadian  strain  was  found  to  be 
almost  equally  attracted  by  mugwort  and  maize,  and  wil!  probably 
prove  to  be  polvtrophic.  its  affinity  for  the  ongmal  food-plant  being 
apparently  weakened  by  long  absence  from  it.  It  is  believed  that  the 
re-establishment  on  a  large  scale  of  the  old  associations  with  mugwort 
or  other  detracting  plants  would  weaken  the  poh  phagotis  tendencies 
of  the  American  strain. 

The  results  of  further  experiments  confirmed  those  presented  in  the 
last  report  concerning  the  spontaneous  resistance  of  certain  French 
varieties  of  maize  under  artificial  and  natural  exposure  to  infestation, 
and  substantiate  the  fact  that  the  infestaLion  is  more  severe  when  a 
small  number  of  larvae  is  used.  It  is  now  believed  that  most  of  the 
larvae  destroyed  when  a  large  number  is  present  on  om  talk  are 
eliminated  through  the  reaction  of  self-defence  developed  by  the 
plant  during  the  infestation.  Experiments  carried  out  to  prove  thi> 
theory  showed  that  young  larvae  of  a  second  infestation  were  unable 
to  develop  on  plants  still  under  the  influence  of  the  initial  attack- 
An  additional  series  of  experiments  indicated  that  this  acquired  power 
of  resistance  to  attack  by  P.  nubilaUs  can  be  inherited  in  some  varieties 
of  maize.  More  than  97  per  cent,  of  the  infestations  developing  on 
three  varieties  of  maize  originating  from  parent-plants  pre\'iou?Iy 
infested  with  P.  nubilalis  were  either  slight  or  not  apparent,  whereas 
ill  tlie  control  plants  37-9  per  cent,  of  the  attacks  were  severe. 

In  continued  experiments  with  insecticide  powders  against  P. 
nMtalis,  cakium  fluoride  proved  to  be  a  very  effective  dust,  easy  to 
apply  and  remaining  for  a  considerable  time  on  the  leaves.  Further 
experiments  will  aim  at  the  application  of  the  dust  to  the  lower  surface 
of  the  leaves  where  the  eggs  are  usually  deposited  and  increasing  the 
adhesive  quaUty  of  the  dust  under  conditions  of  ram  or  heavy  wind. 


Metalnikov  (S.)  &  Chorine  (V.).  On  the  natural  and  acquired 
Tmimmtty  of  Pyrausta  nubilaUs  Eb,—InterfuU.  Com  Borer 
Invest.  Set,  Rep,,  ii,  pp.  22-38,  1  pi,  71  refs.   Chkago.  111.,  1929. 

^  In  order  to  determine  whether  the  readiness  with  which  acquired 
unmunity  Ls  produced  in  noxious  insects  is  likely  to  present  insur- 
mountable difficulties  in  the  emplo>'ment  of  bacteriological  methods 
for  their  control,  the  immunity  phenomena  of  the  larvae  of  Pjynwste 
ntihi/a/is.  Hb.,  have  been  studied  in  some  detail.  An  emulsion  made 
from  a  24-hour-old  agar  culture,  introduced  in  varying  quantities  int'~^ 
1  cc.  physiological  salt  solution,  was  injected  by  means  of  a  pipettr 
in  almost  exact  doses  into  the  iaiv  a,  and  the  minimum  iatai  dose  for  each 
bacterium  was  thus  determined.  In  order  to  count  the  bacteria  present 
blood  is  taken,  by  methods  which  are  described  in  detail,  from  infected 
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larvae  at  regular  intervals  and  examined  as  stained  smears.  Microtome 
sections  are  prepared  in  order  to  study  the  changes  that  take  place 

in  the  tissues  of  the  larvae 

In  the  first  set  of  exprniiients  various  bacteria,  recently  isolated 
jfrom  diseased  larvae  of  F.  nubilalis  and  other  insects,  were  injected  in 
certain  quantities  of  emulsion  into  the  body  cavities,  and  stems  of 
Artemisia  vulgaris  or  maize,  moistened  with  bacterial  emulsion  from 
a  culture  on  a  solid  medium,  were  fed  to  the  larvae.  A  list  is  given  of 
34  'aperies  and  strains  of  bacteria,  indicating  their  virulence.  Among 
the  more  virulent  ones,  which  cause  fatal  disease  when  ingested,  and 
are  still  more  virulent  by  injection,  those  isolated  from  P.  nubilalis, 
Galleria  meUcnella,  L.,  and  EfkesUa  kUkmaia,  Zell..  are  particularly 
effective.  Baclerium  canadensis  [see  next  paper],  B.  gaUeriae  no.  2,  and 

B.  thuringiensts  form  spores  and  preserve  their  virulence  for  a  long  period 
[cf.  R.A.E.,  A,  xvii,  213].  The  lesf?  virulent  species  cause  disease  by 
injection  only,  and  the  larvae  are  resistant  to  small  doses.  Bacillus 
tuberculosis  can  be  injected  in  large  quantities  without  disturbing  the 
larvae,  in  the  bodies  of  which  it  is  completely  digested  and  destroyed. 
AU  the  other  bacteria  investigated  showed  some  degree  of  virulence  to 
P,  nubilalis.  Further  experiments  showed  that  the  larvae  can  easily 
be  immunised  against  the  less  virulent  bacteria,  but  cannot,  by  the 
usual  n^(  thods,  establish  an  acquired  immunity  against  the  more 
virulent  species. 

Those  bacteria  that  do  not  give  rise  to  phagocytosis  are  the  most 
virulent  and  most  dangerous  to  the  larvae.  They  include  Cocccbacillus 
ellingeri.  Vibrio  leonofdit  Bacterium  canadensis,  B.  galleriae  no.  2 
and  B,  thuringiensis* 

Chorine  (V.).  Hew  Bictaria  pilhoginle  to  the  Larvae  ol  Pyrausta 
nubilalis  Hb. — Internal.  Corn  Borer  Invest,  Set.  Rep.,  ii,  pp.  dd-53« 
6  hgs.,  7  refs.   Chicago,  IU.»  1929. 

In  continuation  of  studies  on  the  diseases  of  Pyrausta  nubilalis,  Hb. 

[R.A.E.,  A,  xvii,  212],  the  analysis  is  presented  of  4  new  species  of 
bacteria  that  infect  the  larvae  per  os  and  are  extremely  virulent. 
These  species,  which  were  isolated  from  larvae  from  Canada  and  of  which 
the  morphology  and  cultural  characteristics  are  discussed  in  detail, 
are  Baderium  canadensis,  sp.  n.,  B.  ontarioni,  sp.  n.,  CoccobacUlusgibsoni, 
sp.  n.,  and  Bacterium  ckristiei,  sp.  n.  Numerous  infection  experiments 
indicate  that  B.  canadensis  is  the  most  virulent  of  them,  often  causing 
100  per  cent,  mortality  of  the  larvae  of  P.  nubilalis.    The  vitality  of 

C.  ^ihsotii,  which  although  verv  virulent  does  not  produce  spores, 
is  limited.    B.  christiei  and  B.  ontarioni  are  less  virulent  than*  the 
other  species,  the  latter  causing  only  50  per  cent,  mortality  when 
added  to  the  food  of  larvae  of  P.  nubilalis,   B.  canadensis  and  Bl 
ontarioni,  when  injected  into  the  larvae  in  a  diluted  bacterial  emulsion, 
also  proved  toxic  to  Galleria  mellonella,  L.,  and  Ephestia  hihnit'lla, 
Zell.    A  vcTV  high  mortality  observed  in  cultures  of  very  young  larvae 
of  P.  nubilalis  in  July  1928  was  b^^Iieved  to  be  due  to  Micrococcus 
curtissi,  sp.  n.,  the  morphology  and  cultural  characlcristics  of  which 
are  discussed.  This  micrococcus,  which  was  isolated  from  the  diseased 
larvae,  proved  very  virulent  to  mature  borers  and  the  larvae  of 
Mph^a  kUhniella  when  injected,  and  also  infected  the  borers  per  os 
to  a  limited  extent.    The  larvae  of  G.  mellonella  proved  more  resistant.. 
Infections  per  os  of  P,  nubilalis  with  Bacterium  thuringiensis,  with 


Digitized  by  Google 


144 


which  almost  100  per  cent,  mortality  of  the  larvae  has  already  been 
secured  [xvii,  219],  gave  very  constant  results.  This  bacterium  ranks 
among  those  most  virulent  to  the  corn  borer  and  appears  to  be  widely 
distributed.    Its  morphology  and  cultural  characteristics  are  discussed. 

Metalnikov  (S.j  &  Chorine  (V.).  Experiments  on  the  Use  of  Badoia 
to  dettfoy  Oofn  Botw • — iHteywU.  Com  BofCf  Ino€st,  Set,  Rep., 
ii,  pp.  54-59,  3  fi^.,  4  refs.   Chicago,  111.,  1929. 

In  continuation  of  previous  bacteriological  studies  of  Pyrausta 
nubilaiis,  Hb.  [R.A,E.,  A,  xvi.  288;  xvii,  212],  an  attempt  was  made  to 

extend  the  observations  to  borers  infesting  maize  in  the  field.  The 

following  bacteria  were  used  in  the  experiments  :  Baclerium  s^aHrn'ae 
no.  2,  Coccohacillus  ellingeri,  B.  canadensis  and  two  strains  isolated  from 
Eplt€slia  kiihnicUa,  Zell.,  Bacterium  thuringiensis  nos.  1  and  2,  all 
except  C.  ellingeri  being  sporulate.  The  cultures  were  grown  in  every 
case  on  solid  media,  as  those  grovm  on  nutrient  broth  were  found  to 
lose  much  of  their  virulence  when  the  broth  dried  up.  In  investigations 
to  determine  the  most  effective  mediiun  for  emulsifying  the  bacteria, 
distilled  water  gave  the  best  results,  and  was  therefore  nsed  in  the 
preparation  of  all  the  emulsions.  The  cultures  employed  were  24-48 
hours  old  in  the  case  of  C.  ellingeri  and  5-10  days  in  the  case  of  the 
Other  species.  Old  cultures  of  B.  thftnngiensis  were  more  virulent 
than  younger  ones.  An  emulsion  from  bacterial  cultures  developed 
in  ordinary  tubes  was  applied  at  a  rather  hig^  concentration  at  the 
rate  of  50  cc.  to  each  maize  plant. 

Each  of  90  maize  plants  was  infested  with  50  freshly  hatched  larvae 
of  P.  nubilaiis  3-10  days  after  being  sprayed  with  bacterial  emulsion, 
30  plants  having  been  treated  with  B,  thuringiensis,  15  each  with  the 
other  bacteria  and  15  with  a  mixture  of  all  4  species.  Examination 
2-3  weeks  after  infestation  with  the  larvae  show^  the  earliest  signs  of 
activity  on  the  untreated  plants,  and  on  tliosc  sprayed  with  C.  ellingeri 
and  B.  i^allcriac  no.  2.  Plants  sprayed  with  B.  canadensis  showed 
only  slight  signs  of  attack  and  those  treated  with  B.  thuringiensis 
remained  quite  normal.  Even  at  the  end  of  the  season  only  5  out  of 
30  plants  sprayed  with  B.  thuringiensis  showed  any  indication  of 
infestation.  Counts  of  larvae  found  when  the  maize  was  harvested 
in  September  showed  an  average  of  16-7  borers  to  each  untreated 
stalk,  whereas  plants  of  the  two  series  sprayed  with  B.  thuringiensis 
averaged  only  1-3  and  1-4  undersized  larvae  unfit  for  full  development. 
The  larvae  from  plants  sprayed  with  B.  canadensis  (7*3)  or  with  the 
bacterial  mixture  (4  -3)  were  also  appreciably  smaller  than  normal.  The 
quality  of  the  grain  was  also  Influenced  by  spraying,  the  average  w^^t 
of  100  grains  from  the  unsprayed  plants  being  30*9  gms.,  whereas 
100  grains  from  plants  sprayed  with  B.  thuringiensis  averaged  36*6 gms., 
or  almost  20  per  cent.  more. 

Metalnikov  (S.)  cv  Chorine  (V.).  On  the  Infection  of  the  Gypsy 
Uoth  and  certain  other  Insecis  with  Bacterium  thuringiensis, 
A  iireliminary  Report. — Internal.  Corn  Borer  Invest.  Sci.  Rep,, 
n,  pp.  60^1.   Chicago.  lU..  1929. 

An  account  is  given  of  experiments  in  feeding  various  <  i.  -  nf 
Lepidopterous  larvae  on  plants  moistened  with  an  emulsion  prcpaied 
from  BaOerium  thuringiensis,  from  which  it  is  concluded  that  this 
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bacterium  is  very  \nrulent  to  all  the  Species  tested,  viz.,  PorlhMa 
dispar,  L.,  Aporia  cratacgt,  L.,  and  Vanessa  urticae,  L.  Tliis  bacterium 
IS  also  known  to  be  extremely  virulent  to  Ephcstia  kuhnielLa,  Zell., 
and  Pyrausla  nuUlalis,  Hb.  IRA,E.,  A,  viii,  252;  xvii,  219].  In 
infection  experiments  per  os  with  insects  of  other  Orders,  including 
grasshoppers,  mosquito  larvae  and  Bruchids,  not  a  single  individual 
succumbed  to  infection.  It  is  therefore  concluded  that  B.  thuringiensis 
is  highly  pathogenic  to  Lepidopterous  larvae  and  that  it  is  specific 
ior  this  Order. 

£LLrN(;i  R  (T.)  cv  Sachtlebex  (H).  Notes  on  the  east  European 
Parasites  of  Pvrausia  nubilalis  Hb. — Inlernai.  Corn  Borer  Invest, 
Set.  Rep.,  ii,  pp.  62-74.  1  pi.,  3  figs.,  19refs.'  Chicago,  111.,  1929. 

Parasites  of  Pyrmista  nubilalis,  Hb.,  collected  in  the  Ukraine  and 
2sorth  Caucasus,  where  the  corn  borer  has  one  and  two  generations  a 
year  respectively,  are  the  Tachinid.  Ceromasia  {Lydella)  senilis,  Mg., 
which  was  also  found  in  Georgia,  the  Braconid,  Microbracon  brevicornis, 
Wesm.,  and  the  Ichneumonids,  Eulimneria  ( Litunenum)  idkae.  Ell.  Sc 
Sacht.,  and  E.  (L.)  pleitralis.  Thorns.  The  Ichneumonids,  E.  {L.) 
Juscicarpus,  Thorns..  E.  (/..)  xanthostoma ,  Grav.,  and  Cremas/iis  (?) 
hierochotUicus,  Sclunied.,  and  the  Chalcid,  1  richogramtna  sp.,  were 
found  in  the  North  Caucasus  only.  The  author  points  out  that  recent 
workers  areinclined  to  treat  aQ  European  forms  of  THclu^anma^s  be- 
longing to  a  single  species,  r.cra«^sc^#ts,Westw.,buthegivescharacter8 
in  the  hairs  and  size  of  the  front  wings  by  wliieli  he  considers  that  at 
least  three  distinct  forms  can  be  recognised,  the  Russian  corn-bore- 
parasite  being  designated  form  iii.  A  Chalcid  hyperparasite,  Honio- 
porus  sp.,  was  bred  from  the  cocoons  of  E.  alkae  in  the  Ukraine. 
I)escriptions  of  some  of  these  species  are  given,  with  notes  on  their 
S3mon3^y.  This  anal3rsis  of  the  hrst  collection  of  Russian  parasites 
of  P.  nubilalis  to  be  investigated  shows  the  existence  within  the 
territory  of  the  Union  of  Socialist  Soviet  Republics  of  several  parasites 
hitherto  unknown  to  attack  the  corn  borer.  It  is  of  interest  to  note 
that  the  principal  parasites  from  Central  Europe  [R.A.E.,  A,  xvii, 
220]  are  present  in  both  the  Ukraine  and  the  Caucasus. 

Hase  (A.).  Report  on  Corn  Boiei  Experiments  1927-1928.  I.  On 
tiMi  Wgiitkni  of  young  Lame. — Intemat.  Com  Barer  Itwesi,  Set, 
Rep.,  ii,  pp.  77-64.   Chicago,  III.,  1929. 

An  account  is  given  of  experiments  carried  out  in  iierlin  in  1927 
and  1928  to  determine  the  power  of  migration  of  young  larvae  of 
Pyrausta  nubiloHs,  Hb.,  in  the  course  of  which  mature  eggs  of  the  corn- 
borer  were  placed  at  marked  points  in  experimental  fields  of  maize  in 
July,  and  ob^e^^•:^tif)ns  made  7-9  weeks  later.  The  larvae  recovered 
in  two  experiments  in  successive  years  represented  41  and  34  per  cent, 
respectively  of  the  total  number  of  eggs.  In  the  first  experiment 
■35  per  cent,  of  the  larvae  were  found  within  a  radius  of  about  5  ft., 
and  6  per  cent,  between  5  and  6  ft.  In  the  second  experiment,  carried 
ont  under  less  favourable  conditions,  30  per  cent,  of  the  larvae  were 
recovered  within  a  radius  of  3  ft.,  and  4  per  cent,  between  3  and  6^  ft. 
The  migration  had  taken  place  equally  in  all  directions,  and  the  fact 
that  no  plant  showed  signs  of  infestation  without  containing  at  least  one 
iarva  indicates  that  the  larvae  entered  the  lirst  plant  encountered. 
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During  the  critical  early  weeks  of  the  expe  riments  the  average  maximum 
daily  temperature  was  25°  C.  \1T  V:  in  1927.  and  ^0-2°  C.  [86**  FJ  in 
1928.    The  averapt?  relative  humidity  was  73-5  and  56-8  per  cent. 

Of  80  plants  of  a  ditierent  variety  of  maize  (dent  de  cheval)  employed 
in  two  further  experiments  in  1927  and  1928.  and  each  artificially 
infested  with  1-7  newly  hatched  larvae  in  the  latter  half  of  July, 
46  showed  signs  of  attack  and  40  contained  living  larvae.  The  fact 
that  some  of  the  plants  infected  with  one  lars'a  each  were  later  found  to 
contain  two  is  further  proof  that  the  larvae  migrate,  Among  the 
lar\ae  recovered  7  were  found  in  the  tassels,  6  in  the  leaves  and  37  in 
the  stalks.  The  growth  of  the  plants  was  undisturbed  by  the  presence 
of  the  larvae,  and  this  variety  was  concluded  to  be  unsuitable  as  a. 
food-plant  for  the  borer. 

An  experiment  was  carried  <>nt  in  1928  in  which  this  and  4  other 
varieties  were  artificially  inl(  -tf  d  between  10th  July  and  1st  August, 
and  cxaiiaiied  at  different  intervals.  Only  about  16  per  cent,  of  the 
larvae  deposited  were  recovered,  the  percentage  of  loss  being  apparently 
governed  by  the  duration  of  the  experiment,  the  weather  conditions 
and  the  variety  of  the  maize.  The  variety  dent  de  cheval  proved 
practically  immune,  less  than  1  per  cent,  of  over  4,000  larvae  being 
recovered  from  it.  Two  (ierman  varieties  appear  to  favour  the 
development  of  the  borer.  Neighbouring  plants  that  had  not  been 
artificially  infested  were  examined,  and  it  was  found  that  a  considerable 
number  of  the  larvae  had  migrated  to  them.  Some  of  the  borers  used 
for  the  infestation,  which  were  of  Spanish  origin,  developed  a  second 
generation.  Kxaniiiiation  of  plants  of  one  variety  to  determine  the 
nature  of  damage  26-43  days  after  infestation  showed  53  per  cent, 
to  be  infested  in  the  tassels  only,  23  per  cent,  m  the  tassels  and  stalks 
(including  ears),  5  per  cent,  in  the  stalks  only  and  19  per  cent,  without 
sign  of  infestation.  A  table  is  given  to  indicate  the  movements  of 
the  larvae  towards  th.  stem  away  from  the  peripheral  parts  of  the 
plant,  which  dry  up  first. 


HaSE  (A.).  Expenments  with  Trichogramma  evanesccns. — Ifiiernai. 
Corn  Borer  Invest.  Sci.  Rep.,  ii,  pp.  85-89,  5  ligs.,  2  refs.  Chicago, 
lU..  1929. 

A  series  of  experiment-,  tarried  out  in  1927,  1928  and  1929  successfully 
demonstrated  that  Trichogramma  evanescens,  Westw.,  after  being 
bred  for  3  3rears  on  the  eggs  of  EphesHa  kShmetia^  Zell.,  and  GallerUt 
mellonella,  L.,  will  attack  the  eggs  of  Pyrausia  nubilalis,  Hb.  Females 
of  T.  evanescens  when  offered  simultaneously  eggs  of  all  three  hosts 
showed  no  preference  for  any  one  of  them.  T.  evanescens,  which  is 
extremely  poiyphagous,  l>ecomes  somewhat  smaller  when  bred  on  E. 
kuhniella,  but  its  vitality  is  not  proportionately  reduced.  Two 
parasites  develop  on  an  average  in  each  egg  of  P.  nubUaUs,  and  in  some 
cases  3.  and  rarely  4,  parasites  have  been  observed  within  a  single 
egg.  The  same  numbers  occur  in  eggs  of  Ephestia  and  Galleria,  but 
as  man\'  as  40-60  normal  pupae  of  the  parasite  have  been  found  within 
the  large  eggs  of  DendroHmus  pini,  L. 

In  an  experiment  made  in  1927  to  determine  how  far  T.  evanescens 
can  migrate  from  the  place  of  emergence,  16,000  uninfested  eggs  of  E, 
hUmima  were  distributed  among  16  inverted  glass  bells  suspended 
under  a  tent  at  varying  distances  from  a  central  bell  containing  20,000 
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infested  eggs.  When,  three  days  after  the  emergence  of  the  parasites 
from  the  latter,  all  the  eggs  were  brought  into  the  laboratory  for 
observation,  only  2-9  per  cent.  o(  the  originally  uiiinfestcd  eggs  were 
parasitised,  although  infested  eggs  were  Umnd  in  all  16  bells.  The 
distance  £rom  the  central  bell  to  the  remotest  of  the  smaller  bells  was 
about  5  ft.  A  second  experiment  on  a  smaller  scale  gave  similar 
results. 

KoniK  (A).   The  Ck>in  Borer  Sttnatioii  in  Bxaagaxf,—Iniernat. 

Corn  Barer  Invest.  Set.  Rep,,  ii,  pp.  90-96,  1  map,  17  refs, 
Chicago,  lU.,  1929. 

This  review  of  the  status  of  Pyrausta  nubilalis,  Hb..  in  Hungary  is 
mainly  taken  from  the  literature  and  includes  a  brief  history  of  the 
production  of  maize  in  that  coimtry,  together  with  chronological 
records  of  infestations  by  the  borer,  which  liave  been  ob.scr\"ed  there 
intermittently  from  1871  onwards.  During  the  past  two  yeaib,  in- 
festation has  shown  a  distinct  tendency  to  decrease,  owing  to  the' 
appropriate  methods  of  control  advocated  or  enforced  by  the 
government. 

In  addition  to  maize,  the  mo-^t  common  food-plants  of  the  borer 
are  hojxs  [Hmmdiis  lupulus),  milht  [PanUum  miliaceum),  hemp 
{Cannabis  saiiva)  and  broom-corn  iSorghum],  Other  food-plants  are 
ragweed  (Ambrosia  ofUmisuufMa),  mugwort  (Ariemisia  sp.),  pigweed 
(Amara$Uus  rdrofUxits),  Dipsacus  fuuimum.  Clematis  vita&a  and 
vines  (  ViUs  vinifera).  Reeds  (Phragmites  communis)  hav  e  been  found 
infested  in  one  locality.  Although  natural  infestation  of  mugwort 
was  found  in  the  southern  regions,  it  was  not  possible  to  establish 
such  an  infestation  even  artificially  near  Budapest.  P.  nubilalis 
has  only  one  generation  a  year  in  Hungary,  though  a  few  pupae  were 
found  in  south-western  Hungary-  on  15th  August  1928. 

Legislation  promulgated  for  the  control  of  P.  nubilalis  in  Hungary 
since  1917  is  briefly  reviewed.  iVIeasurcs  enforcf  d  include :  low 
rutting  of  all  maize  stalks  after  husking  (which  is  done  from  the 
standing  plants)  ;  destruction  before  15th  May  of  maize  stalks,  cobs 
stubble,  ckied  fodder  and  broom-corn  ;  proliibition  of  the  use  of  maize 
stalks  less  than  one  3^ar  old  for  thatching  buildings ;  and  the  com- 
pulsory notification  and  inspection  of  all  broom-corn  cultivated  for 
export.  It  is  estimated  that  over  70  per  cent,  of  the  larvae  of  P. 
nubilah^  in  Hungary  are  destroyed  by  natural  enemies  ;  examination 
of  them  durmg  the  first  3  or  4  weeks  after  hatching  reM  al>  a  much 
higher  degree  of  parasitism  than  might  be  concluded  from  collections 
made  during  the  autumn  and  winter.  Parasites  found  in  Hungary 
are  EuUmnena  {Limnerium)  alkae,  £11.  &  Sacht.,  Atigitia  (Inare^ata) 
punctoria,  Rom.,  Microbracott  breincornis,  Wvsm.,  Eidophus  viridufus. 
Thorns.,  Ceromasia  {Lydella)  s:eni!is\  Mg.,  and  an  tmdetermined  species, 
probably  Apanleles  sp.,  as  well  as  a  protozoon,  Noscnia  pyraustae 
\R.A  .E.,  A,  xvii,  218J.  and  a  Nematode,  Diplogaster  bre'cicanda  [xvii, 
248J,  which  is  a  doubtful  parasite.  During  July  an  average  of  3-5  per 
<%nt.  of  the  young  larvae  in  the  trans«Danubian  zone  are  infested  with 
C.  senilis^  the  most  frequent  and  constant  parasite  in  Hungary,  where 
it  has  more  than  one  generation  a  year  when  the  summers  are  hot. 
E.  alkae  parasitises  3-6  per  cent,  of  the  larvae  and  is  active  in  all 
parts  of  the  country.  M.  brevicornis,  which  is  the  most  inconstant 
and  irregular  of  the  parasites  of  the  corn  borer,  caused  5  per  cent. 
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parasitism  whore  observed  in  July  1927  and  Aiifjiist  1928,  but  was  only 
collected  once  in  August  1929.  1 1  was  found  lo  attack  the  young  larvae 
of  Vanessa  to,  L.,  at  the  end  of  July  in  southern  Hungary.  Pathogenic 
bacteria  and  fungi  seem  to  play  a  more  limited  part  in  the  natural 
control  of  P.  nubUaUs  in  Hungary. 


Husz  (B.).  On  flia  Use  of  Bacillus  thuringiensis  In  the  FU&iA  against 
the  Com  Borer. — Inter  fiat.  Com  Borer  Invest.  Set,  Rep,,  ii,  pp.  99- 
105,  1  iig..  5  refs.   Chicago,  111.,  1929. 

Bacillus  thuringiensis,  the  most  promising  of  the  bacteria  hitherto 
tried  at^ainst  Pyrausta  nubilalis,  Hh.,  is  a  spore-forming  liacteriura 
and  is  thus  able  to  withstand  unfavourable  conditions.  It  has  been 
previously  shown  that  the  spores  l(jse  neither  their  viability  nor  tlirir 
pathogenicity  at  high  temperatures,  and  during  tiie  winter  1928-29, 
when  the  temperature  in  Hungary  remained  for  long  periods  below 
O'C.  [32"!' ]  and  registered  a  minimum  of  -26'*  C.  [-15*  F.].  the 
spores  in  cultures  kept  outdoors  remained  alive  and  were  subsequently 
transferred  surcessfnlly  to  other  cultures.  Ahl.r>iiL'h  tlie  bacterium 
can  be  prown  and  has  been  proved  to  be  pat!  ^  tL{( nic  at  ordinary  room 
temperature,  one  of  30°  C.  [86  F.j  is  more  favourable  to  rapid  develop- 
ment and  quick  pathogenic  efiect.  The  organism  can  be  easily  grown 
on  normal  culture  media  and  maintains  its  virulence  without  passage 
through  a  susceptible  host.  Spore  formation  was  observed  to  begin 
24  hoiir^  after  inoculation  at  86°  F.,  and  the  culture  consists  entirely 
of  spores  (S  days  later,  ^'oung  cultures  and  spore  cultures  have  both 
proved  pathogenic  to  larvae  of  P.  nubilalis  fed  on  them.  A  spore 
suspension  kept  in  a  closed  glass  container  by  0.  Mattes  was  alive  at 
the  end  of  4|  years,  and  spores  dried  at  60*  C.  [140*^  F.]  had  not  lost 
their  viability  at  the  en  1  >{  6  years. 

An  account  is  j^jixm  ni  experiments  with  a  number  of  culture  media 
carried  out  to  discover  the  best  means  of  producing  a  highly  virulent 
Strain  and  to  ensure  the  continuous  production  of  the  most  viruh  nt 
spores.  Cultures  on  bouillon-agar  with  peptone  and  0-5  per  ctiu. 
grape  sugar  at  various  h3rdrogen4on  concentrations  showed  appreciable 
differences  in  virulence,  those  of  pH  7-0  or  7-2  proving  distinctly  more 
virulent  than  any  others  of  the  series.  Field  experiments  were  begun 
in  1929  with  bacteria  produced  on  culture  media  with  pH  7*0.  in  which 
maize  plants  were  sprayed  with  spore  suspensions.  The  concentration 
used  corresponded  to  the  contents  of  one  agar  test-tube  diluted  with 
I  litre  water,  though  a  preliminary  experiment  indicated  that  higher 
concentrations  would  be  more  effective.  The  cultures  employed 
were  at  least  6  days  old  and  kept  at  86°  F.  in  flat^bottonied glass  bottles 
about  6  inches  high,  and  the  spore  layer  was  removed  by  means  of  an 
oil  paint  brush.  The  spore  material  can  be  eqiudly  well  dried  and 
carried  as  powder.  Plants  were  sprayed  individually  with  a  hand 
sprayer  throughout  the  experiments.  In  an  experiment  in  which  a 
plot  of  more  than  3,000  maize  plants  were  sprayed  when  the  moths 
were  ovipositing  (7th  July  1929,  the  season  bemg late),  on  examination 
on  22nd  September  the  percentage  of  injury  was  12-89  per  cent,  as 
compared  with  27*27  per  rent  on  the  untreated  plants,  and  no  severely 
damaged  plants  were  found  m  the  sprayed  plot  such  a.s  ih  curred  else- 
where in  the  field.  A  similar  experiment,  with  the  spray  applied 
on  24th  July  when  young  larvae  were  present,  showed  a  percentage  of 
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32-7  |>er  cent,  infestation  on  untreated  and  19  per  cent,  on  treated 
plants.  The  percentage  of  infested  ears  on  the  untreated  plot  was 
13,  and  in  the  treated  plot  3. 

VouK  (V.)  Hergula  (B.).  On  some  technical  Methods  applied  in 
Com  Bonr  BMOUtiL--InimuU,  Com  Borer  Ifwest.  Set,  Rep., 
u,  pp.  10S-nO»  5  iigs.,  3  refs.   Chicago,  111.,  1929. 

An  account  is  given  of  the  technique  employed  in  breeding  Pyrausia 
nulnlaUs,  Hb.  The  larvae  are  made  to  htt^nate  in  glass  tubes  10  cm. 
long  and  8  mm.  wide,  thus  allowing  them  about  as  much  space  as  they 
have  in  maize  stalks,  and  containing  cotton  moistened  with  exactly 
as  much  water  as  the  fabric  will  absorb,  to  which  water  must  be  added 
from  time  to  time  as  it  evaporates.  The  tubes  are  placed  in  wooden 
holders  in  rows  of  10,  thus  facilitating  the  examination  of  largenumbers 
of  larvae  daily  and  pennitting  the  transference  for  further  observation 
of  parasitised  or  diseased  larvae,  which  are  readily  detected.  Tubes 
containing  pupae  are  removed  daily,  and  a  week  later  placed  horizontally 
under  metal  screen  cages,  from  which  the  moths  are  transferred  when 
they  emerge  to  glass  containers  with  a  capacity  of  about  1-2  pts. 
Cotton  moistened  with  sugar  is  placed  in  each  glass,  winch  contains 
2-3  moths.  The  eggs  are  deposited  on  a  piece  of  black  paper  placed 
in  the  container.  V/hen  the  larvae  hatch  they  are  easily  visible  on  the 
black  paper  and  can  be  transferred  to  plants  with  a  fine  brush. 

For  the  production  of  infestations  of  individual  plants,  'S.mre  cages 
are  placed  over  them,  with  pointed  feet  8  inches  loni;  iixiiig  them 
firmly  in  the  grcmnd.  Two  or  three  pairs  of  moths  are  then  liberated 
within,  and  observations  are  made  of  the  eggs  deposited.  When  it  is 
desirable  to  regulate  the  number  of  eggs,  egg-clusters  deposited  in  the 
laboratory  are  cut  out  from  tin  11  ack  })aper  and  pinned  to  the  leaves 
of  maize  plants  after  the  number  of  eggs  has  been  counted. 

Hergula  (B.).  Insect  Parasites  of  the  Com  Borer  in  Mortbem  Jugo-* 
slavia. — Internal.  Corn  Borer  Ini-csf.  Sci.  R^,,  ii,  pp.  111-127, 
12  figs-,  10  refs.   Chicago,  111.,  1929. 

As  the  result  of  observations  made  in  the  Danube  basin  in  northern 

Jugoslavia,  a  brief  survey  i<  j^iven  of  the  infestntinn  of  maize  by 
Pyransta  nubilalis,  Hb.,  in  1928,  which  was  on  the  wiiole  lighter  than 
that  in  1927,  the  percentage  exceeding  50  only  in  one  locality.  The 
figures  from  the  east,  where  infestation  often  reaches  90  per  cent., 
varied  from  1*6  to  20*2,  the  persistent  drought  probably  accounting 
for  both  the  reduced  maize  crop  and  the  low  percentage  of  infestation. 
Only  one  case  of  the  production  of  a  small  partial  second  generation  was 
recorded  'cf.  R.A.E.,  A.  xvii,  219]. 

The  parasites  recorded  are  the  Ichneumonids,  EuHmneria  {Limner^ 
turn)  alkae,  KU.  Sacht.,  and/l«gt7ia  {Inareolata)  puncioria,  RomdLSi ; 
the  Braconids,  Microbraeon  brevteorms,  Wesm.,  and  Macroeenirus 
abdominaHs,  F. ;  the  Chaldds,  EiUophus  viridulm,  Thoms.,  and 
Trichogramma  evanescens,  Westw.  ;  and  the  Tachinids,  Ceromasia 
senilis  Mg.,  and  Zenillia  roseanae,  Br.  c\:  Berg.  M.  abdominalis,  E. 
viridtdus,  T.  a*anescens  and  Z.  roseanae  are  recorded  for  the  first  time 
from  Jugoslavia.  E.  alkae.  A,  punctoria  and  C.  senilis,  the  more 
important  of  the  parasites  found,  together  destroyed  9-5  per  cent,  of 
the  larvae  of  P,  nubilaUs  in  the  material  collected  in  1928-29. 
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E.  alkae  hibernates  in  the  pupal  stage,  the  adults  emerging  in  March 
or  April.  There  is  ordinarily  only  one  generation  a  year,  but  empty 
cocoons  were  found  in  the  autumn  of  1928,  indicating  that  a  second 
generation  may  develoj).  How  this  parasite  spends  the  time  between 
the  emergence  of  the  adult  in  the  spring  and  the  appearance  of  P. 
nubilalis  in  July  is  unknown,  and  thi*  theory  of  an  intermediate  host 
has  not  been  proved.  In  some  cases  hyperparasites  were  obtained 
from  the  cocoons  of  this  Ichneumonid.  A,  ptmeforia,  hitherto  believed 
to  be  rare  in  Jugoslavia,  has  been  found  to  be  widely  distributed  there, 
and  is  even  the  most  important  parasite  in  some  localities.  The 
pupal  stage  in  the  field  lasts  14-18  days  Pupation  takes  place  from 
mid-May  to  early  July,  the  adults  emerging  from  mid-June  to  mid- 
July.  Adults  of  Angitia  and  P.  nubilalis  are  thus  found  simultaneously 
in  ^ight.  The  parasite  has  only  one  generation  a  year  in  Jugoslavia, 
hibernating  in  the  first  larval  instar  within  the  body  of  the  host  larva. 

Tlie  females  of  Microbracon  hrevicomi5»  which  caused  2*8  per  cent, 
parasitism  of  the  corn  borer  in  one  locality  in  1928,  paralyse  and  kill 
many  larvae  without  using  them  for  oviposition.  The  adults  were 
observed  at  the  beginning  of  August,  and  at  the  end  of  the  month  a 
new  generation  developed.  Dead  com  borers  surrounded  by  the  white 
silk  of  the  parasite  larvae  were  found  in  the  winter  in  old  maize  stalks 
from  the  same  locality.  The  egg  stage  lasts  29  hours,  the  larval  stage 
78  hours  and  the  pupal  stage  10  (Ta\  ^  The  adults  live  about  10  days  in 
the  laboratory.  Miicrocentrus  abdominali^,  which  is  new  to  the  central 
European  maize  beh,  has  been  recorded  from  two  localities,  where  it 
caused  1'6  and  0-4  per  cent,  parasitism  respectively.  The  larvae 
emerged  from  their  hosts  between  the  end  of  May  and  the  end  of  June, 
during  the  pupation  period  of  /*.  nubilalis.  They  remain  in  a  cluster 
for  a  few  hours  on  the  skin  of  the  host,  feeding  as  ectoparasites.  If 
removed  immediately  after  emergence,  they  usually  die.  The  hirvae 
spin  a  common  cocoon  aruund  themselves  and  the  host,  and  afterwards 
an  individual  cocoon  within  the  former.  The  pupal  stage  lasts  15-19 
days,  so  that  the  adults  emerge  in  late  June  or  early  July,  when  P. 
nubilalis  is  on  the  wing.  AH  individuals  from  one  host  are  always  of 
the  same  sex,  indicating  a  polycmbryonic  (h>velopment. 

The  hibernating  pupae  of  Euhphus  viridulus,  which  is  recorded 
from  4  localities,  causing  degrees  of  parasitism  varying  froiii  2  to  0-3  per 
cent.,  were  found  in  the  tunnels  of  P.  nubiUdis  on  or  near  the  remains 
of  dead  larvae.  The  number  of  parasites  developing  from  each  host 
varies  from  4  to  29.  The  adults  emerge  in  April  and  the  beginning  of 
May.  Every  egg  in  rhisters  attacked  hv  T.  n'cinescens  collected  in 
Zagreb  in  1929  was  found  to  be  parasitised,  two  parasites  developing 
from  most  of  the  host  eggs. 

A  description  of  the  male  of  Cerontasia  senilis  by  Baranof!  and  the 
author  is  quoted,  and  a  corresponding  description  of  the  female  by 
Baranoff  is  given.  The  jiercentages  of  parasitism  caused  by  it  in 
13  localitit--  are  recorded,  the  average  ht  ing  5-9,  and  the  maximum 
29'7.  C.  senilis  hibernates  within  the  host  as  a  second  instar  larva, 
and  emerges  from  it  in  late  winter  or  early  spring.  The  puparium  is 
formed  in  the  tunnel  of  P.  nubilalis,  two  parasites  emerging  in  many 
cases  from  one  host.  In  such  cases  one  parasite  is  normal,  the  other 
small.  In  one  case  3  parasites  were  present.  Tlie  pupal  stage  lasts 
3  wefks  in  the  field,  pupation  taking  place  in  late  March  and  April. 
The  aduhs  appear  at  liie  end  of  May,  the  males  being  in  the  majority 
at  first  and  later  the  females,   llie  mating  habits  are  described. 
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The  manner  in  which  the  parasite  passes  the  time  between  the  emergence 
of  the  adult  in  the  spring  and  the  appearance  of  P.  nub^alis  in  the 
summer  is  unknown ;  no  data  are  available  to  support  the  theory  of  an 

intermediate  host.  There  is  usually  only  one  generation  a  year  in 
connection  with  P.  nubilalis,  but  empty  pnparia  have  been  found  in 
the  tunnels  of  the  latter,  indicating  that  some  of  tlie  j)arasites  do  not 
hibernate  within  the  host  but  develop  the  same  year.  Only  3  specimens 
of  ZeniUUa  roseanae  have  been  bred  from  the  larvae  of  P.  nubikMst 
including  2  from  southern  Croatia.  In  Italy  and  southern  France 
this  parasite  is  two-brooded.  In  Jugoslavia  it  has  been  bred  ^rom 
^feryna  polygonalis,  Hb. 

A  Chalcid  agreeing  with  Masi's  description  of  Eupicfom<ilu^  nidulans, 
Thorns.,  was  bred  from  puparia  of  Ceromasia  senilis  in  1929.  It  is 
not»  however,  identical  with  the  species  regarded  as  E,  nidulans, 
(F5rst.)  Thorns.,  by  other  authors,  which  is  a  parasite  of  Lymantriids 
and  Nygmia  phaeorrhoea,  Don.  [Euproctis  chrysorrhea.  auct.),  and  has 
been  imported  into  the  United  States  'R.A.E.,  A.  xii.  171  ;  xv,  671], 
From  8  to  16  specimens  were  observed  to  emerge  from  the  pnparium 
of  the  host.  The  adults  lived  7  days  without  food  and  22  days  on 
sugar  and  water  in  the  laboratory. 

A  table  is  given  showing  the  percentage  of  parasitism  for  each  species 
for  each  locality,  as  well  as  the  total  percentage  of  parasitism  for  the 
season  192&-29. 


Baranoff  (N.).  a  Contribution  to  the  Morgihology  of  the  Tachinid 
FliM  hnd  from  Pvrausia  nubilalis  Hb. — Intcrnat.  Corn  Borer 
Invest.  Set,  Rep,,  ii,  pp.  128-130,  3  figs.   Chicago,  lU.,  1929. 

In  order  to  facilitate  their  classification  in  the  Tachinid  system, 
an  analysis  is  given  of  the  stemites  and  genitalia  of  both  sexes  of 
Ceromasia  {Masicera,  Lydeila)  senilis,  Mg.,  and  Zeniiiia  roseanae, 
Br.  Berg 

The  autlior  considers  it  practical  to  apply  the  .specific  names  more 
commonly  used  in  modem  literature,  and  foUows  Lundbeck  in  respect 
of  the  generic  names. 


Wallengri  N  (H.)  ^S:  Johanssov  (R  ).  On  the  Infection  of  Pyrausta 
nubilalis  Hb.,  by  Mdarrhiiium  anisopliat  \Metsch.)  Sor. — Internat, 
Cam  Borer  Invest,  Sci,  Rep.,  ii,  pp.  131-145,  15  figs.,  11  refs, 
Chicago,  lU.,  1929. 

In  experiments  carried  out  in  1928  to  study  the  infection  of  the 
larvae  of  Pvrausia  nubilaUs,  Hb.,  by  various  entomophytic  fungi» 

the  best  results  were  obtained  with  Metarrhizium  anisopliae.  An 
account  is  given  of  the  culture  of  tliis  fungus  for  the  purpose  of  infecting 
the  larvae  and  a  st  ries  of  experiments  carried  (mi  on  hibernating 
5th  inatar  larvae.  The  various  niethods  of  producing  infection  may 
be  divided  into  two  niain  groups,  wet  and  dry.  By  the  wet  method 
the  larvae  were  either  dipped  twice  in  water  in  which  conidia  were 
suspended,  on  the  conidia  were  stirred  with  boiled  rice  or  agar  and  the 
mixture  spread  on  the  skin  of  the  larvae.  By  tin-  drv  method  the 
lar\'ae  were  kept  on  a  dry  hlter  paper  at  the  bottom  "f  a  bavin  or  glass 
tube  and  powdered  with  dry  conidia.  Experiments  were  also  made 
in  which  a  larva  infected  by  either  method  was  placed  in  a  basin  or 
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tube  in  which  were  uninfected  larvae.  Conidia  were  also  introduced 
into  the  stems  of  different  food-plants  in  which  the  larvae  of  P.  nubilaUs 
are  known  to  hibernate.  Infection  was  produced  with  equal  ease  by 
all  these  methods.  The  larvae  were  found  to  succumb  more  quickly 
in  an  atmosphere  saturated  with  moisture.  In  ^^urh  an  atmosphere 
thev  were  observed  to  survive  6  days  at  a  temperature  of  IS-J^**  C. 
[64  ^-^^  F.J  and  only  4  days  at  a  temperature  of  25"  C.  [77^  F.]. 
No  larvae  in  which  the  conidia  had  pierced  the  skin  survived  more 
tluun  26  days.  An  account  is  given  of  the  structure  of  the  skin  of  the 
larva  of  P.  ni4bUalis  and  of  the  growth  of  Metarrhixium  amsopUas 
into  the  chitin. 


[Kli  vm  k  fH  X  )  Rupsenplagen.  Bastaardsatijnvlinder,  plaUrar^ 
ringelrups,  satijnylinder  en  spinselmot.  [Caterpillar  Pests.  A^'^- 
fnia  phaeorrhoea,  Don.,  Porthetria  dispar,  L.,  Malacosoma  neustria, 
L.,  Siilpnotia  salicis,  L.,  Hyponomeuta  maUnellus,  Zell.,  and  H. 
padeUus,  h,]'-Versl,  &  Meded,  PUmUnz,  Dienst,  no.  59,  2S 
pp.»  7  pis.  Wageningen,  December  1929. 

Each  of  these  pests  is  dealt  with  separately,  the  larva  and  adult 
being  described,  with  special  attention  to  the  stage  against  which  control 
measures  are  directed  or  the  presence  of  which  indicates  the  need  for 

their  application,  and  notes  on  the  measures  required.  A  special 
chapter  is  devoted  to  co-operation  in  spraying  and  in  bird-protection. 


Braune  (R.)  Untersuchungen  an  Nipfus  hololeucus  Fald.  Teil  I: 
Horphologie  und  Biologie.  [Investigations  on  N.  holokucus. 
Part  I :  Morphology  and  Biology.] — Z.  Morph,  Oekol.  Tiere, 
xvi,  no.  1-2,  pp.  234-^0, 56  figs.,  2  pp.  refs.  Berlin,  17th  Deoem* 
ber  1929. 

The  eggs  of  Niplus  holokucu:,,  Fald.,  are  laid  at  all  seasons  of  the 
year,  and  the  larvae  hatch  in  15-17  days.  There  are  normally  two 
moults,  but  the  length  of  the  larval  stage  varies  considerably, 

depending  on  temperature  and  food.  The  pupal  stage  lasts  16-18  days. 
The  adults  feed  normally  on  animal  matter,  as  do  the  larvae,  preferably 
on  dead  insects,  but  they  also  attack  articles  of  clothing  soiled  with 
grease,  etc. 


RozsYPAL  (J.).    Kvdtopas  ostru^nikov^  {Anlhmwmus  ruhi  Hbst.  .  — 
Ochrana  Rostlin,  ix.  no.  5-6,  pp.  128-132,  4  figs.    Pragut ,  1929. 

Notes  are  given  on  the  bionomics  of  Anthonomus  ruhi,  iibst.,  which 
was  abundant  on  strawberries  in  Czechoslovakia  in  1929  and  also 
infested  blackberries  and  roses  [cf.  R,A.E.,  A,  xvii,  403,  700].  All 
stages  are  very  briefly  described.  The  eggs  hatched  in  7  days  and  the 
larval  stage  lasted  28.  Young  adults  occurred  throughout  June  and 
July,  and  larvae  were  subf^oqut  ntly  observed  on  raspberries,  so  that 
it  is  possitile  that  there  are  two  generations  a  year,  though  this  has 
not  been  proved. 

Phyllobius  viritUcollis,  F.,  was  also  numerous  on  strawberry. 
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[BaIlov  p.).]  Eai^noB  (fl.)-  Bettrag  lor  Erkenntnis  des  Kami^ 
gegm  den  Tabakblasenfuss  in  Bulgarien.  rrontribution 
to  the  Study  of  the  Control  of  Tobacco  Thrips  in  Bulgaria  {in 
Bulgarian).] — Rev.  Insis.  Reck,  agron.  Bulgarie,  iv,  pt.  4-5.  pp. 
21-56, 4  figs.,  26  refs.    Sofia,  1929.    (With  a  Summary  in  German.) 

Observations  on  Thrips  tabaci,  Lind.,  were  carried  out  in  1927-28 
in  south-western  Bulgaria,  where  tobacco  is  an  important  crop.  The 
damage  caused  by  the  thrips  is  discussed  in  detail ;  both  the  quality 
and  quantity  of  the  crop  is  seriously  affected,  the  losses  amounting  to 
30-^  per  cent,  of  its  value.  Infestation  occurs  wherever  tobacco  is 
grown,  at  altitudes  ranging  from  300  to  3,300  ft.,  under  high  or  low 
degrees  of  humidity,  and  in  soils  of  varying  composition.  Control  is 
particularly  difficult  as  the  thrips  feeds  on  a  wide  range  of  weeds, 
grasses  and  cultivated  vegetables. 

Such  measures  as  autumn  and  spring  ploughing  to  kill  the  eggs,  the 
destruction  of  weeds  that  harbour  the  hibernating  adults,  larvae  and 
pupae,  the  burning  of  debris  in  the  tobacco  fields  after  the  harvest, 
transplantation  of  uninfested  plants,  etc.,  might  be  effective  if  carried 
out  simultaneously  in  large  areas,  but  cammt  hf  nj^plied  in  Bulgaria 
under  present  conditions.  Efforts  to  obtam  \aiieties  of  tobacco 
immune  from  infestation  ^ould  be  or;^ised  on  a  large  scale.  Experi- 
ments were  made  with  various  insecticides,  but  in  general,  sprays  and 
dusts  do  not  reach  the  thrips  owing  to  the  hair  on  the  leaves ;  they  also 
seriously  affect  the  quality  of  the  tobacco. 

The  predacious  Anthocorid,  Triphlep^  ni^ra,  Wolff,  appears  to  be 
of  considerable  importance  as  a  natural  enemy  of  Thrips  tabaci,  its 
numbers  being  usually  directly  proportionate  to  those  of  the  thrips. 
It  was  found  wherever  the  latter  occurred.  A  detailed  description  of 
the  adults  and  larvae  is  given,  and  the  manner  in  which  the  former 
ferd  on  the  thrips  is  described.  The  bugs  usually  migrate  in  the 
ev.  iiiiig  to  weeds  and  grasses  infested  by  the  latter,  preferring 
Amaranius  retrvjlcxus,  Mentha  and  clover,  and  return  to  tobacco  in 
the  morning.  The  immature  stages  do  not  occur  on  tobacco.  Both 
larvae  and  adults  are  polyphagous  and  attack  a  variety  of  insects  and 
mites.  Hibernation  occurs  in  the  adult  stage  on  dry  plants,  in  hedges, 
etc.,  and  oviposition  begins  in  May  and  reaches  its  height  in  August. 
The  females  lay  large  numbers  of  «'ge<.  which  hatch  in  about  8  days, 
the  adult  stage  being  reached  about  4  weeks  later.  No  cannibalism 
was  observed  under  conditions  of  starvation  or  crowding,  and  no 
parasites  were  recorded.  Care  should  be  taken  not  to  destroy  the  bugs, 
and  the  weeds  on  which  they  chiefly  breed  should  not  be  cut  down. 
It  is  possible  that  their  numbers  might  be  increased  artificially,  and 
preliminary  experiments  in  breeding  them  are  described. 


[Lappik  (G.  I.).]  ilannHH  (T.  H.).  The  Locust  in  the  Koban 
Region  and  Measures  for  its  Control.  [In  Russian.]— [Publ.] 
Kubansk.  Sia.  Zashch,  Rasi.^  Ser.  A,  no.  2,  42  pp.,  3  figs.  Kras- 
nodar, 1929. 

The  fiood  areas  of  the  Kuban  ddta  serve  as  pennanent  breeding  areas 
for  Locusta  migratoria,  L.,  serious  outbreaks  of  which  occurred  in  1886 
1893-95.  1905  and  1920-25.  During  the  summer  of  1927  numerous 
swarms  of  locusts  were  again  recorded  in  the  Kuban  Province,  and  in 
the  autumn  of  that  year  oviposition  had  occurred  over  an  area  of 
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54  sq.  miles.  In  the  summer  of  1928  most  of  the  locosts  that  appeared 
in  the  infested  area  were  destroyed.    However,  in  September  1928 

immense  swarms  appeared  in  the  Kuban  Province,  flying  from  the 
Sea  of  Azov  in  a  south-easterly  direction,  and  in  the  autmnn»  egg- 
dep< -us  occupied  150  sq.  miles. 

The  author  considers  that  the  increase  in  the  numbers  of  locusts 
during  the  last  few  years  has  been  mainly  due  to  the  diy  weather 
generally  prevailing  since  1925  and  to  a  partial  drainage  of  the  flood 
areas  carried  out  during  the  last  5-6  years.  Before  this  time,  autumn 
egg-deposits  on  low-lying  ground  were  flooded  for  a  considerable  period 
during  tlie  next  spring,  and  the  eggs  thus  perished.  The  newly  drained 
areas,  which  no  longer  become  flooded  and  are  overgrown  with  reeds, 
provide  very  suitable  breeding  grounds  for  the  locusts,  which  con- 
sequently multiply  to  a  greater  extent  than  formerly. 

Detailed  instructions  for  organisation  of  control  by  the  usual 
methods  are  included. 

[Antonov  (X.  V.)  &  KuLiK  (A.  A.).]  Ahtohob  (H.  B.)  m  Hvjihk  (A.  A.). 
Les  ezploiatioiii  dM  itemiioiii  dn  cuiipwt  pAim  {Locusfa 
migratoria  L.)  dint  b  ligkm  da  iM  ZaisanJIor  A  Kasakatuu 

[In  Russian.] — 8vo,  26  pp..  4  figs.  Kzuil>Orda»  Kazaksk.  kraev. 
Sta.  Zashch.  Kast.,  1927.   Price,  60  hop. 

This  is  an  account  of  an  expedition  sent  to  lake  Zaisan-Kor.  Kazak- 
stan,  in  1925  to  study  the  permanent  breeding- pi  aces  of  Locusta 
migratoria,  L.  Several  such  areas  were  found  on  the  sand\-  shores 
of  the  lake,  overgrown  witii  Agropyrum  repens  and  separated  from  the 
water  by  immense  beds  of  reeds,  which  appear  to  serve  as  the  principal 
food-plant  of  the  locusts.  Later  in  the  season  the  reed-beds  be<x>me 
flooded  by  the  rising  water  of  the  lake,  but  the  locusts  remain  on  the 
reeds. 

Some  control  experiments  with  jxjison  baits  were  made  with  good 
results.  The  following  new  method  proved  very  successful.  Parallel 
paths  were  cut  between  densely  growing  reeds  in  front  of  an  advancuig 
swarm,  and  the  newly  mown  reeds  lying  along  them  were  sprayed 
with  arsenic  (2  lb.  to  3  gals,  water) ;  these  were  readily  eaten  by  the 
locusts  as  soon  as  they  reached  them. 

Historical  data  on  the  occurrence  of  locusts  at  Zaisan-Nor  between 
1885  and  1924  arc  included. 

[KoROL  KOv  (D.  M.)  ^  Savenko  (R.  ¥.).]  KoponbKOB  (A.  M.)  M 
CaMHNo  (P.  a>.).  The  Olive  MoCh  (Pr^  oleeUus  Mr.),  ito 
Idle-history  and  Control  [In  Russian.]— Bvo,  25  pp.,  8  fi|^, 
2  refs.  Sukhum,  Abkhazsk.  oputtn.  sel.-khoz.  lesn.  Sta.,  1^9. 
(With  a  Summary  in  English.) 

A  detailed  account  is  given  of  observations  in  1928  and  1929  on  the 
bionomics  of  Prays  oleeilus,  ¥.,  near  the  town  of  Sukhum  (Georgia), 
where  this  moth  h  an  important  jxst  of  olives,  which  are  extensivelv 
grown.  There  are  three  generations  a  year.  The  overwintered  larva*, 
feed  on  the  leaves  until  the  end  of  April  or  beginning  of  May,  when  they 
pupate  on  the  lower  surfaces  or  between  two  leaves  spun  together. 
The  moths  emerge  after  8-9  days ;  in  1929  they  were  on  the  wing 
throughout  the  second  half  of  May.  The  period  of  pupation  and 
emergence  is  usually  protracted,  a.s  the  lar\ae  do  not  emerge  frnrr 
hibernation  or  complete  their  feeding  simultaneously,   in  i*^Jif 
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oviposition  began  on  May  20th,  the  eggs  being  laid  singly  on  the 
calyces  of  the  flower  buds,  one  to  each  bud;  a  few  are  laid  on  the  upper 
surface  of  the  old  leaves.  The  larvae  hatch  in  7-8  days  and  immediately 
eat  into  the  buds,  where  they  feed  on  the  pistils  and  stamens ;  they 
migrate  from  bud  to  bud»  webtnng  them  and  the  flowers  together, 
but  do  not  usually  attack  the  open  flowers.  Retarded  individuals 
complete  their  feeding  on  young  soft  leaves  after  the  flowering  period 
is  over.  As  the  infested  buds  do  not  set,  the  loss  of  crop  caused  is 
very  serious.  Pupation  usually  occurs  among  the  flowers  and  buds  on 
which  the  larvae  feed,  and  sometimes  on  the  lower  surface  of  the  leaves, 
the  pupal  stage  lasting  7--8  days.  The  emeigence  of  the  adults  takes 
place  from  about  the  second  half  of  June  till  the  middle  or  end  of  July, 
and  oviposition  continues  for  about  a  month.  The  eggs  are  laid 
chiefly  on  the  calyces  of  the  fruits  but  sometimes  on  the  leaves  ;  as 
many  as  12  may  be  dejKjsited  on  each  fruit.  The  larvae  hatch  in 
6-7  days,  passing  through  the  egg-shell  into  the  fruit  and  making  their 
way  to  the  stone.  Ooly  one  enters  the  stone  and  develops ;  the  others- 
return  to  the  surface  of  the  fruit  and  subsequently  die.  The  infested 
olives  b^n  to  fall  early  in  September,  when  the  larvae  abandon  them 
for  pupation.  Many  of  the  fruits  still  harbour  the  lar^'ac  when  they 
fall,  but  these  emerge  within  24  hours  and  continue  to  feed  on  the 
surface.  Pupation  usually  occurs  on  the  lower  surface  of  leaves  either 
on  the  trees  or  on  the  ground.  The  adults  emerge  in  the  second  half 
of  September  and  oviposit  at  the  end  of  the  month  or  beginning  of 
October,  usually  on  the  upper  surface  of  the  leaves.  The  larvae  mine 
the  leaves  and  migrate  from  one  to  another,  hibernation  occurring 
in  the  galleries.  The  larvae  of  the  tirst  and  second  generations  that 
hatch  from  eggs  laid  on  leaves  feed  on  the  parenchyma  throughout  the 
summer  and  autunm,  their  development  being  considerably  retarded ; 
they  hibernate  in  the  leaves,  and  together  with  those  of  the  third 
gt  nt  ration  resume  feeding  in  January  or  February  on  the  surface. 

The  parasit'"^  of  P.  oleelliis  are  of  little  importance,  though  several 
unid'-ntihed  C  haicids  and  Ichneumonids  were  reared  by  the  authors, 
au'l  a  mite  of  the  genus  Trotnbidium  was  observed  attacking  the 
overwintered  larvae  in  spring. 

Control  measures  suggested  include  improved  cultivation  of  olive 
trees,  prompt  removal  of  fallen  fruits  and  foliage  while  they  still 
harbour  the  larvae  and  pupae  respectively,  and  protection  of 
insectivorous  birds.  Studies  should  he  made  on  the  selection  of 
resistant  varieties  of  olive.  In  expermients,  sprays  of  1  lb.  sodium 
arsenite  and  1  lb.  zinc  oxide  to  100  gais.  water  killed  a  considerable 
ntunber  of  larvae  and  did  not  scorch  the  leaves,  which  were,  however, 
injured  when  the  amount  of  zinc  oxide  was  halved.  Many  larvae  were 
Jdlled  by  sprays  of  1  lb.  Paris  green  and  1  lb.  zinc  oxidfe  to  75  gals, 
-water,  or  1  lb.  lead  arsenate  to  60  gals.,  and  the  folinire  was  not  affected. 
In  \'iew  of  the  frequent  rains  in  spring,  the  authors  recommend  the 
application  of  three  sprays  at  intervals  of  7-10  days,  starting  as  soon  as 
the  overwintered  larvae  appear  on  the  leaves. 

ft 

HuTSON  (J.  C.)  &  others.  Beporii  on  hmei  Feito  In  Oqrloii  daring 
1928.-24  pp.  [in]  Tech,  Rep,  1928  Dept.  Agric.  CeyUm,  Colombo, 
1929. 

Much  of  the  information  on  insect  pests  contained  in  the  reports  of 
'the  Entomological  Division  and  the  Plant  Inspectors  has  already 
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been  noticed  from  other  sources.  Specimens  sent  in  for  examination 
and  report  include  :  Narosa  conspersa,  WHk.  (gelatine  grub)  on  tea ; 
A  utoscrica  mollis,  Wlk.,  and  Micrntrichia  costata,  Wlk.,  on  the  shoots  of 
budded  rubber  ;  mole  crickets  (probably  Gryllotalpa  ajricana,  P.  de 
B.)  on  the  roots  of  rice;  Prodenia  liiura,  F.,  on  the  leaves  of 
cotton ;  Myllocerus  sp,  on  grapefruit ;  Icerya  aegyptiaca,  Dougl..  on 
pomegranate  {Punica  granatum)  ;  Calotermes  {Neoiermes)  miliUms, 
Desn..  on  dadap  {Erythrina  lithosperma)  ;  C.  {Glyptoiermes)  jepsoni, 
Kemner  [MS.],  on  Albizzia  moluccana  ;  Dichomeris  ianthes,  Me\T..  on 
Indigojera  hirsuta  ;  Pyrops  dohrni,  Stal,  on  Desmodium  heterocarpum  ; 
Thosea  aperims,  Wlk.,  on  the  cover  crop,  Dunbaria  heynei ;  Parasa 
kpida.  Cram.,  on  Acalypha  sp. ;  Lachnostema  {Holotrichia)  serrata, 
F.,  on  Canna  ;  and  Zeuzera  coffeae,  Nietn.,  in  a  branch  of  ChickrassiA 
tahularis  and  in  a  stem  of  Hydnocarpits  wighiiana. 

Reports  on  termites  attacking  various  economic  plants  {R.A.E., 
A,  xvii,  568]  and  on  those  attacking  buildings  [xvii,  543]  are  con- 
tributed by  F.  P.  Jepson.  Tables  are  given  showing  the  distribution 
of  Calotermes  in  Ceylon  and  the  recorded  food-plants  of  each  spedes. 
Ev  idence  has  been  obtained  that  the  immature  stages  of  C.  {  Neotermes) 
militans  can  enter  the  roots  of  tea  bushes  from  those  of  infested  plants 
with  which  they  are  in  actual  contact. 

Serious  outbreaks  of  nettle  grubs  occurred  on  tea  during  the  early 
months  of  1928,  and  investigation  showed  that  Natada  nararia,  Moore, 
SpaiuHfimhria  cashneiceps,  Hmps.,  and  Thosea  cemna,  Moore,  were 
chiefly  responsible  for  the  damage.  One  of  the  most  effective  natural 
factors  controlling  Natada  is  the  so-called  wilt  disease,  but  it  only 
becomes  prevalent  in  heavily  infested  areas  where  food  shortage  and 
overcrowding  lower  the  vitality  of  the  larv-ae.    Moreover,  there  are 
always  some  individuals  that  are  immune  or  resistant  to  the  disease. 
The  cocoons  of  N,  nararia  are  usually  formed  among  fallen  leaves  or 
other  rubbish  beneath  the  bushes  or  on  the  growing  leaves  and  twigs; 
but  during  a  series  of  severe  attacks  on  the  same  area,  large  numbers 
were  formed  on  tlie  surface  of  the  soil  under  infested  hushes,  and  dailv 
collections  proved  to  be  a  practicable  method  of  control.    The  collection 
of  larvae  is  also  advocated.    During  heavy  rains  the  larvae  left  the 
tea  bushes  and  congregated  in  large  numbers  on  the  lower  surface  of 
the  leaves  of  inter-planted  dadap.  The  removal  of  the  large  leaves 
from  this  plant  during  the  wetter  months  of  the  year  deprived  the  larvae 
of  shelter  and  they  returned  to  the  tea,  from  which  they  could  be  more 
easily  collected.    Natada  is  known  to  feed  on  about  thirty  different 
species  of  wild  and  cultivated  plants  growing  in  or  near  tea  fields,  and 
it  is  suggested  that  tiie  periodical  burning  of  scrub  during  periods  of 
drought  would  destroy  the  immature  stages. 

Inspection  of  most  of  the  important  banana  areas  of  the  Island 
revealed  the  presence  of  PentaUmia  nigronervosa,  Coq.,  in  all  of  them. 
In  one  locality  no  bunchy  top  was  detected  although  the  Aphid  was 
present. 

Experiments  on  a  Eulophid  parasite  of  Nephaniis  st:nnopa.  Me\T.. 
prove  that  it  attacks  the  pupae  only.  The  adults  emerged  17  di>> 
after  the  parasitism  of  the  host,  and  lived  12  days  when  kept  in 
captivity  and  fed  on  sugar  solution.   Field  observations  indicate 

that  this  parasite  may  disappear  almost  completely  during  periods  •  : 
drought,  but  under  more  favourable  conditions  gradually  re^rain-^ 
complete  control  of  tlie  pest  in  any  given  area.  For  this  rea-^jr. 
artificial  control  measures  are  only  instituted  where  inspection  has  showT. 
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that  the  parasite  is  unlikely  to  regain  control  at  an  early  date  \cf. 

R.A.E.,  A.  XV,  219]. 

The  females  of  Ari^ina  argus,  Koll.,  lay  from  250  to  more  than  1,000 
eggs  on  the  young  shoots  of  various  species  of  Crotalaria.  The  larvae 
hatch  in  4-5  days  and  reach  maturity  in  about  3  weeks.  They  feed 
in  masses  on  the  young  leaves,  bore  into  the  pods  and  sometimes  injure 
the  bark  so  severely  as  to  kill  the  plants.  The  pupae  are  slung  in  a 
loosely  woven  web  or  formed  within  the  fold  of  a  leaf,  and  the  moths 
emerge  in  about  lOdaj's.  Under  laboratory  conditions  the  caterpillars 
were  successfully  controlled  by  spraying  the  leaves  with  1  lb.  sodium 
siUcotiuoride  to  25  gals,  water  without  injury  to  the  foliage.  In  the 
early  stages  of  an  attack  the  young  larvae  can  easily  be  collected. 
In  several  instances  Ceroplaskfdes  cajani.  Mask.,  was  found  on  Tephrosia 
Candida  ;  it  spreads  from  the  young  shoots  doMOi  the  main  stem  and 
may  kill  the  young  plants.  Sometimes  it  is  controlled  by  natural 
enemies  before  serious  injury  occurs  ;  otherwise  infested  branches  should 
be  lopped  and  burned, and  attacked  areas  manured,  all  heavily  infested 
or  dead  plants  being  destroyed.  As  a  green  manure,  T.  Candida  should 
be  grown  for  preference  in  alternate  rows  for  not  more  than  two  years 
at  a  time,  after  which  it  becomes  woody  and  liable  to  attack.  It  should 
then  be  taken  upland  the  rows  previously  left  vacant  should  be  planted 
with  fresh  seed. 

Experiments  with  beans  {Phaseoliis)  and  rn\\  j)eas  (  Vi^na)  indicated 
that  although  no  variety  was  completely  numune  from  attack  by  the 
bean  fly  {Agromyza  sp.),  the  degree  of  resistance  varied  considerably. 
With  regard  to  pests  of  sweet  potato  {Ipomoea  batatas),  the  larvae  and 
adults  of  Aspidomorpha  furcata,  Thnbg.  (tortoise  beetle)  attack  the 
leaves  of  this  and  other  species  of  Iptmoea.  The  egg-cases,  which 
contain  an  average  of  four  eggs,  are  usually  attached  to  the  lower 
surface  of  the  leaves.  The  females  may  live  for  4  months  and 
oviposit  every  day.  The  larvae  hatch  in  about  a  week  and  pupate 
about  three  weeks  later,  the  pupae  being  attached  to  the  leaves.  The 
beetles  emerge  in  about  2  weeks  and  begin  to  oviposit  within  3  days. 
In  the  insectary  the  eggs  of  Tabidia  acideaUs^yJlk...  are  laid  on  the  leaves 
and  hatcli  in  about  6  days.  The  young  caterpillars  feed  within  a 
fold,  usually  a  single  caterpillar  to  a  leaf.  Pupation  takes  place 
in  about  3  weeks,  and  the  moths  enu  rge  in  about  2,  oviposition 
beginning  within  3  days.  Under  field  conditions  the  larvae  are 
efficiently  controlled  by  a  Braconid  parasite.  The  larvae  of  Lampro- 
sema  poeonalis,  Wlk.,  also  skeletonise  the  leaves.  The  eggs  are  laid 
on  the  stems  and  the  lower  surface  of  the  leaves  and  hatch  in  about 
6  davs.  The  lan.'ae,  which  readily  drop  to  the  ground  when  disturbed, 
are  lull-grown  in  about  a  month  and  pupate  within  the  folds  ol  leaves 
on  the  ground.  The  moths  emerge  in  about  10  days.  No  parasites 
have  been  observed.  These  three  pests  can  be  controlled  by  spraying 
the  leaves  thoroughly  with  "  super-arsenate  of  lead  "at  the  rate  of  1  lb. 
to  50  gals,  water.  Sodium  silicofluoride  (1  lb.  to  25  gals.)  gave  effective 
control,  but  scorched  the  foliage.  Injury  to  tomatos  first  noticed 
during  1927  was  found  to  be  due  to  larvae  of  Heiiothis  obsoleia,  F.,  which 
is  recorded  for  the  first  tinie  from  ( t  \  Ion. 

It  is  pointed  out  that  damage  by  Oryctes  rhinoceros,  L  .  is  not  likely 
to  be  reduced  while  regulations  permit  the  stems  of  coconut  palms  to 
be  used  for  bridges  over  drains,  depressions,  etc.,  as  breeding-places 
thus  established  throughout  estates.  The  beetles  also  In-eed  in 
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fence  posts  and  in  the  thick  parts  of  midrihs  of  coconut  leaves  when  the 
latter  are  buried  in  light  soils. 

Among  the  less  well  known  pests  mentioned  in  the  Inspectors' 
Reports  are  Menida  histrio,  F.,  Tcttigonidla  spectra,  Dist.,  and  Pachy- 
diplosis  oryzae,  Wood-Mason,  on  rice.  T.  spectra  was  heavily  infested 
by  an  unidentified  fungus.  In  one  locality  Dysdercus  cingulatus,  F. 
(red  cotton  bug)  was  attacked  by  AntUochus  nigripes,  Bunn. 

Wilkinson  (H.).   The  Coffee  Berry  Borer  Beetle,  Stephanoderes 
hampei  (Fen,), — 8vo,  10  pp.,  2  pis.    Kairobi,  Govt.  Printer,  1928. 

In  view  of  the  rcrent  discovery  of  Stcphanodercs  hampei,  Ferr  .  iii 
Kenya  [R.A.E.,  A,  xvii,  625j,  the  author  has  compiled  an  account 
of  the  bionomics  of  the  insect  and  the  remedies  practised  against  it 
in  other  countries. 


Smee  (C  )    Insects  in  Tobacco  Seedbeds.— Dcpf.  Agric.  Nyasa- 
laud,  Ent,  Ser.«  no.  5,  8  pp.   Zomba,  January  1929. 

Most  insects  in  tropical  countries  aestivatc  during  any  prolonged 
dry  season.  They  are  active  for  the  longest  periods  in  areas  that  remain 
moist  for  the  longest  time,  snch  as  the  vicinity  of  streams.  Tobacco 
seedbeds  must  be  situated  in  such  areas,  and  the  moist  condition? 
necessary  for  the  seedlings  are  suitable  for  the  activity  of  the  rmiuerous 
insects.  In  Nyasaland  colonies  of  Pheidole  megaccpluda,  F..  are 
present  in  the  soil  all  the  year  round,  and  as  a  direct  result  of  the 
watering  of  the  seedbeds,  the  ants  appear  on  the  surface.  They  are 
omnivorous,  and  as  there  is  an  absence  of  other  nourishment,  owing  to 
the  burning  to  which  the  seedbeds  are  subjected,  the  ants  collect  the 
tobacco  seeds  and  taken  them  to  their  runways.  Powdered  mercury' 
bichloride  sprinkled  round  the  runways  gives  satisfactory  control, 
but  is  too  expensive  for  general  use.  As  the  seeds  are  not  removed 
once  they  become  rooted  in  the  earth,  the  sowing  of  germinated  seed 
has  been  sii^E^ested,  but  this  nuthnd  does  not  entirely  eliminate  the 
loss  caused  by  the  ants,  and  the  germinating  points  may  be  injured 
in  the  process.  The  use  of  a  poison  bait  is  therefore  recommended. 
The  carrier  diould  consist  of  particles  suibciently  fine  for  the  ants 
to  remove  without  difficulty,  and  fresh  seed  should  not  be  sown  for 
three  days  after  the  application  of  the  bait. 

The  larv'ae  of  Euxna  segetum,  Schiff.,  and  E.  longideniifera,  Hmp<.. 
also  cmi^"  damage  in  the  seedbeds.  The  moths,  which  are  only  actn  e 
at  nighi,  usually  remain  close  to  the  ground  and  lay  their  eggs  singiy 
on  stones  and  sticks  as  well  as  on  the  plants  themselves.  One  female 
may  deposit  some  1,500  egg^.  The  voung  larvae  hatch  in  a  short  time 
and  feed  on  the  plants  during  the  day ;  the  older  ones  feed  at  night* 
eating  into  the  plant  stems  at  about  ground  level.  Pupation  takes 
place  in  the  soil  30-35  days  after  the  epgs  are  laid.  The  duration  of 
the  pupal  period  is  variable,  being  about  15  days  early  in  the  season. 
The  larvae  are  most  voracious  just  before  pupation,  a  stage  that  lasts 
7-10  days,  and  one  may  then  destrcnr  2  or  3  plants  in  a  night,  so  that 
serious  losses  occur  if  they  reach  this  stage  of  development  when  the 
plants  are  almost  ready  to  be  set  out.  Cloth  covers  for  the  seedbeds 
prevent  the  deposition  of  eggs,  but  as  the  moths  reninin  as  clo«>e  as 
possible  to  the  ground,  care  should  be  taken  to  adjust  the  edges. 
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Hand  collection  of  the  larvae  is  generally  the  most  economical  method 
of  control,  but  in  severe  infestations  a  succulent  poison  bait  may  be 
used  against  the  older  larvae,  or  the  plants  may  be  sprayed  with  an 
arsenical  against  the  young  larvae  while  they  are  still  feeding  on  the 

leaves.  As  it  is  difficult  to  know  when  cgj^s  have  been  laid,  such 
spraying  should  be  carried  out  as  a  regular  practice  every  4-10  days. 

Other  Lepidopterous  larvae  are  constant  pests  of  greater  or  less 
importance  in  the  seedbeds.  The  eggs  of  Prodenia  lihtra»  F.  (tobacco 
caterpillar)  are  deposited  on  the  leaves  or  some  object  nearby,  several 
batches  of  60-200  being  laid  by  each  female.  The  young  caterpillars  feed 
greparionsly  on  the  leaves,  but  the  older  ones  live  singly  and  may  attack 
the  stems  as  well.  They  may  spend  a  considerable  amount  of  time  on 
or  near  the  ground  and  pupate  in  earthen  cells,  from  which  the  adults 
emerge  after  a  variable  period  (about  10  days  in  the  early  part  of  the 
season).  The  eggs  of  Pkyiometra  linUdrena,  Giien.»  A  ofichalcea, 
F.,  and  allied  moths  are  laid  singly,  usually  on  the  lower  surface  of  the 
leaves.  The  caterpillars  feed  on  the  leaves,  where  they  pupate  in  silken 
cocoons.  The  larvae  of  Hippotion  celerio,  L.,  the  eggs  of  which  are 
laid  singly  on  the  leaves,  are  not  often  found  in  nurseries,  but  owing  to 
their  size  are  capable  of  causing  considerable  damage,  snmll  plants 
being  completely  destroyed  in  a  very  short  time.  Measures  against 
them  are  similar  to  those  against  cutworms. 

The  females  of  Phtharimaea  heliopa,  Lw.,  lay  about  100  eggs,  usually 
at  night.  If  these  are  laid  on  the  leaves,  the  young  larvae  mine  into  the 
midrib  and  down  through  the  leaf  stalk  into  the  stem  ;  if  they  are  laid 
directly  on  the  stem*  the  larvae  bore  into  the  plant  tissues.  There  is 
usually  only  one  caterpillar  to  each  plant.  They  pupate  within  the 
swollen  stem,  and  the  adults  emerge  9-10  days  later.  There  is  a 
succession  of  overlapping  generations.  The  normal  food-plants  of 
this  moth  are  \  arious  solanaceous  weeds,  frequentlv  found  on  the  banks 
of  streams.  Infested  plants  should  not  be  set  out  in  the  held,  as  their 
growth  is  never  satisfactory,  but  it  is  sometimes  possible  to  cut  back 
the  plants  below  the  galls  so  that  fresh  growth  can  be  made. 

Serious  outbreaks  of  grasshoppers  and  crickets  do  not  often  occur 
in  seedbeds,  but  these  insects  ahvavs  cause  a  certain  amount  of  damage. 
Chrologonus  rendalli,  Kirby  (toad  locust)  is  active  for  almost  the  entire 
year.  The  egg-pods  are  usuaUy  laid  in  soil  bare  of  vegetation.  The 
greatest  damage  is  caused  to  ver\'  young  tobacco  plants  in  the  early 
part  of  the  nursery  season.  The  ^g-pods  of  Zonocerus  elegans,  Thnbg., 
are  usually  placed  under  bushes  or  in  long  dry  grass.  Owing  to  the 
size  and  voracious  appetite  of  the  adults,  they  cause  cc^nsidt  rabie 
damage  to  the  larger  plants.  Adults  of  Gryllotalpa  ajricana,  P.  de  B., 
are  attracted  to  the  seedbeds  because  they  prefer  soil  with  a  certain 
amount  of  moisture  in  which  to  construct  the  burrows  in  which  they 
oviposit  and  usually  shelter  during  tin  The  greatest  damage  by 

these  mole  crickets  is  probably  caused  to  the  underground  parts  of  the 
plant  during  the  construction  of  burrows  and  runways.  Oecanthus 
pdlucens,  Scop,  (tree  cricket),  which  lays  its  eggs  in  plant  stems,  tree 
shoots,  etc.,  spends  its  life  above  groimd  and  can  cause  serious 
damage  to  tobacco  by  gnawing  holes  through  the  young  unfolded 
leaves  in  the  heart  of  the  plant.  Baits  and  sj^ys  may  be  used  against 
these  pests.  The  removal  of  bushes  and  long  grass  from  the  vicinity  of 
the  beds  renders  conditions  unsuitable  for  tlie  oviposition  of  Z.  elegans. 

The  following  poison  baits  are  recommended  for  use  against  pests  in 
seedbeds:  20-25  lb.  bran  or  other  carrier  moistened  with  |  gal. 
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molasses  or  4  lb.  sugar  dissolved  in  1  gal.  water  and  thoroughly  mixed 
with  1  lb.  Paris  green  ;  or  about  100  lb.  carrier  thoroughly  wetted  with 
1  lb.  sodium  aisenite  and  1  gal.  molasses  or  8  lb.  sugar  dissolved  in 
about  8  gals,  water.  They  should  be  applied  at  sunset,  the  Paris 
green  hnit  at  the  rate  of  about  5{V100  lb.  per  acre.  That  containing 
sodium  ursenite  should  only  be  used  on  bare  ground,  as  it  causes  severe 
scorching  on  plants.  Sprays  recommended  are  3-8  oz.  lead  arsenate 
powder  or  1-2  oz.  Paris  green  in  16  gals,  water  or  Bordeaux  mixture 
(the  greater  strength  of  lead  arsenate  is  usually  most  suitable  for  seed 
beds,  but  the  wesScer  may  be  used  against  very  small  caterpillars). 

RiFLJiY  (L.  B.)  <5c  Hepburn  (G.  A.).  Stalk-borer  in  Maize.  Effect 
of  TcqMbmng.-— Fin^.  5.  Afr.,  reprint  no.  59,  4  pp.  Pretoria, 
October  1929. 

In  further  tests  in  the  control  of  the  stalk -borer  {Btisseola  Jusca, 
Fuller]  by  insecticides  ap{died  to  the  tops  of  the  maize  plants  [cf, 
R,A.E.,  A,  xvi.  689],  satisfactory  results  were  obtained  with  kymac 
fa  shopp  dip  containinfj  derii>).  1  :  250,  and  suspensions  in  water  of 
cr\()lite  and  pulvex,  1  :  GOO  and  1  :  540  by  weight,  respectively. 
Pulvex  as  now  made  consists  of  derris  extract  absorbed  in  an  inert 
powder  ;  it  proved  more  effective  than  a  preparation  containing  ground 
derris  root.  It  did  not  scorch  the  plants  at  all,  whereas  cryolite  and 
kymac  did  so  slightly,  though  probably  not  enough  to  reduce  the  yield. 
Cr>^olitp  is  the  cheapest  of  thi  three  materials  and  has  the  additional 
advantage  of  acting?  as  a  stomach  poison,  so  that  larvae  that  are  not 
actually  hit  by  it  may  be  killed.  The  best  device  for  applying  the 
liquids  is  a  light  metal  knapsack  with  a  rubber  tube  leading  from  one 
of  the  lower  comers.  Each  plant  should  receive  about  a  dessert- 
spoonful of  the  liquid. 

Davis  (J.  J.).  Inaeeli  of  fiidiana  iof  1928.— iVoc.  Indiana  Acad,  Set., 
xxxviii  (1928),  pp.  299-^14,  9  figs.   Indianapolis.  Ind.,  1929. 

Brief  notes  are  given  on  a  considerable  number  of  insect  pests  recorded 
in  Indiana  in  1928. 


McDoNNFT.T.  (C.  C.)  cV-  Graham  fj.  J.  T.).  Deterioration  of  Soap- 
Nicotine  Preparations.  ii.~In(inst.  Engtig.  Chem,,  xxi,  no.  1, 
pp.  70-73.    Easton.  Pa..  January-  1929. 

Following  the  investigations  previously  noticed  R.A.E.,  A.  xiii. 
239],  further  study  has  hwn  made  of  the  deterioration  of  soap-nicotine 
preparations,  including  work  with  soaps  made  from  different  types  of 
oils,  both  drying  and  non^^lrying.  The  results  are  summansed  as 
follows  :  Soap-nicotine  preparations  ordinarily  found  on  the  market 
decrease  in  nicotine  content  on  storage.  Hard  soda  soaps  lose  nicotine 
more  rapidly  on  exposure  to  the  air  than  potash  soaps.  However, 
soft  soda  soaps  and  potash  (soft)  soaps  lose  it  at  about  the  same  rate. 
Excess  of  alkali  or  fat  in  the  soaps  has  no  appreciable  influence  on  the 
rate  of  loss  of  nicotine.  The  loss  of  nicotine  from  soap-nicotine 
preparations  made  with  drying  oils  (fish  oils,  cottonseed  oil,  linseed 
oil)  and  packed  so  that  air  is  not  e.xchided  is  due  mainly  to  oxidation, 
the  nicotine  with  part  of  the  fatty  acids  of  the  soap  being  converted 
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into  an  insoluble  condensation  product  of  indefinite  composition.  The 

loss  of  nicotine  from  soap-nicotine  preparations  made  with  non-drying 
oils  (oleic  red  oil,  stearic  acid)  and  stored  without  air  being  excluded  is 
due  to  volatilisation  of  nicotine,  no  insoluble  condensation  i)roduct 
beirig  formed.  Botl»  hard  and  soft  soaps,  whether  made  from  drying 
or  non-drying  oOs»  when  packed  so  that  they  were  completely  protected 
from  the  air»  suffered  no  loss  in  nicotine  content  during  two  years  of 
storage. 

Hart  (R.).  A  SIimIf  of  Watw-miioilile  MinOTalpOfl  FkepaiaAiim 
t«Btili  OUl,  liatlMr  Oils,  metal-cutting  Oils,  eUi,--Indnsf.  Engng. 
Chem,,  xxi,  no.  1,  pp.  85-90.   £aston.  Pa.,  January  1929. 

The  following  is  the  author's  summary:  It  is  shown  that  the 
manufacture  of  clear  water^miscible  or  "  soluble  "  mineral  oils  is 

primarily  a  problem  in  miscibility.  and  that  free  oleic  acid  is  essential 
to  a  uniform  product.  Miscibility  curves  lor  several  emulsiliers, 
mineral  oii,  and  oleic  acid  are  given,  by  means  of  which  uniform  and 
non-uniform  mixtures  were  traced.  Free  oleic  acid  decreases  the 
stability  of  the  emulsion,  and  may  even  prevent  it  altogether.  A 
number  of  terms  have  been  defined  which  simplify  investigation  of 
soluble  oils  and  make  for  greater  convenience  in  com]>aring  them. 
It  is  shown  that  the  kind  and  (juantitv  of  mineral  oil  have  practically 
no  effect  on  the  quantity  of  oleic  acid  that  the  mi.xture  will  tolerate 
and  still  give  a  good  emulsion.  This  factor,  on  the  other  hand,  varies 
with  the  kind  of  emulsifier,  and  even  with  the  same  type  of  emulsifier 
provided  it  is  subject  to  adjustments.  It  is  further  shown  that  alcohol 
has  the  following  effects  :  {a)  acts  as  a  liquefu  r  for  the  soap  ;  (h)  at 
first  decrt-ases  and  then,  as  more  alcohol  is  added,  increases  the  quantity 
of  free  oleic  acid  required  for  a  homogeneous  product  ;  and  (t)  exerts 
no  direct  effect  on  the  emulsion.  The  addition  of  alkali  to  a  soluble 
oil  containing  acid-sulphonated  oil  as  the  emulsifier  yields  the  following 
results  ;  (a)  in  the  absence  of  alcohol,  it  at  first  decreases  and  then 
increases  the  quantity  of  free  oleic  acid  required  for  a  homogeneous 
product  :  (h)  in  the  prrsence  of  sufficient  alcohol,  the  more  alkali  the 
less  oleic  acid  required  to  clear  ;  and  (t)  the  more  neutralised  the 
sulphonated  oil  the  better  it  functions  as  emulsifier,  the  completely 
neutralised  oil  being  the  best  in  this  respect.  Proct dm  i  s  are  developed 
for  treating  the  raw  materials  used  in  soluble  oils.  These  tests  may 
also  be  enij)loyrd  for  exaniining^  kindred  products.  Finally,  methods 
are  outlined  for  toting  the  stabilit\-  of  soluble  oils,  which  may  also  be  of 
>ervice  in  stabilising  such  oils  duruig  manufacture. 

FiSHf  K  (U.  J  )  lS:  Baii  kv  {K.  M  )  The  Composition  of  some  com- 
mercial Insecticides.  Fungicides,  Bactericides,  Rodenticides  and 
Weed  Killers.  A  Compilation. — Buil.  Conmxitcul  A^rk.  Expt. 
Sla..  no.  30().  pp.  205-368.    New  Haven.  Conn..  Jannary  1929. 

This  compilation  has  been  made  from  regular  oi  sj)erial  bulletins 
of  experiment  stations  or  other  departments  in  the  L  niicd  States  and 
Canada.  In  the  case  of  insecticides  that  are  definite  compotmds  only 
recent  anal3rses  arc  given«  but  for  proprietary  substances  of  wliicli  the 
composition  is  not  evident  all  analyses  found  are  included.  Only 
one  analysis  is  given  unless  different  analyses  show  widely  different 
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compo<^Ttion.  The  products  are  arranged  in  alphabetical  (^rder. 
Reference  is  made  after  each  analysis  to  the  source  from  which  it  was 
obtained. 

Annual  Letter  of  Information,  no.  41. —  U.S.  Dept.  A^ric,  P.Q.C.A 
S.R.A.  no.  97  (SuppL),  pp.  157-234.    WashingLun,  D.C.»  Novem- 
ber 1929. 

This  is  a  list  of  pests  intercepted  in  the  I'nited  States  on  imported 
plants  and  plant  products  from  1st  January  to  31st  December  1928. 

Ferris  (G.  F.).  The  Effectiveness  of  a  Plant  Quarantiiie.— i»ciV«cc, 
Ixxi.  no.  1829,  pp.  68-69,  1  ref.    New  York,  N.Y.,  17th  Januar\ 

1930. 

As  an  example  of  the  apparent  ineffectiveness  of  plant  quarantines 
[cf.  R.A.E.,  A,  xviii,  79],  the  author  states  that  Pseudococcus  hrcvipes. 
CklL,  has  often  been  taiken  alive  by  him  on  bananas  and  pineapples 
in  markets  in  California,  in  spite  of  the  quarantine  barriers.  The  fact 
that  this  Coccid  and  probably  other  insects  have  not  become  pests, 
he  considers  to  be  due,  not  to  quarantines,  but  to  biological  factors. 

Wadley  (F.  M.).  OtamtioDS  on  the  fiijufy  eaiued  lor  Toxoptera 
^raminum  Rond.  (Hdmoptera :  Aphididae).-  Pror.  Eni.  Soc. 
Wash.,  xxxi.  no.  7,  pp.  130-134.  7  refs.  Washington,  D.C, 
October  1929. 

In  view  of  the  peculiar  effect  of  its  feeding,  Toxoptera  graminum, 
Rond.,  is  much  more  injurious  than  other  grain  Aphids.  In  experi- 
ments in  Minnesota,  plants  infested  by  Rhopalosiphum  prunifolui:. 
Fitch,  or  Macroaiphum  granarium,  Kby..  supported  colonies  oi  .Aphids 
for  long  periods,  whereas  they  were  quickly  killed  by  similar  numbers 
of  Toxoptera.  The  injury  to  oats  takes  the  form  of  pale  or  yellowish 
spots,  which  become  confluent  if  numerous.  A  reddish  spot  is  usually 
formed  in  the  centre  of  the  feeding  puncture.  All  graminaceous  plants 
on  wliich  T.  graminum  could  be  induced  to  feed  for  any  length  of  time 
were  injured  in  a  similar  manner.  Tliey  included  wheat,  rye,  barley, 
maize,  Sorghum  and  a  number  of  grasses.  \\  iiere  an  entire  leaf  or 
large  portion  of  it  became  pale,  it  shrivelled  and  dried  after  a  day  or 
two.  No  recovery  was  observed.  Investigations  to  determine  the 
effect  of  injury  on  the  chlorophyll  of  the  plants  are  described. 
Observations  appear  to  indicate  tliat  the  injur}',  which  is  caused  by  all 
forms  and  stages,  is  due  to  the  injection  of  some  substance,  such  as  an 
enzyme,  during  the  process  of  feeding  and  is  not  the  result  of  the 
transmission  of  a  virus.  The  spots  did  not  spread  after  feeding  had 
ceased. 

BuscK  (A.).  A  new  Aegeriid  on  Cowpea  from  Brazil  (Lepidopiei^ : 
AemidM).— Ent,  Soc.  Wash.,  xxxi,  no.  7.  pp.  134-136. 
1  pi.  Washmgton,  D.C,  October  1929. 

Acgerina  vignae,  sp.  n.,  is  described  from  Bahia.  Brazil,  where  it 
infests  the  stems  of  cowpeas  ( Vigna  sinensis)  and  other  cultivated 
legummous  plants. 
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McAtee  (W.  L.).  Paper  Waaps  {Poltstes)  as  Pests  in  Bird  HouiM,— 
Pror  Ent.  Soc.  Wash.,  xxxi,  no.  7,  p.  136.  Washington.  D.C., 
October  1929. 

Brief  notes  are  given  on  wasps  of  the  genus  Polistes  making  nests 
in  bird  boxes  in  an  experimental  chestnut  orchard  in  Maryland. 


Stearns  (L.  A  ).  The  Laral  FArakiiM  of  the  Menial  PMKdi  IMi 
{LaspeyreHa  nuOesta  Buadk)  witli  oeeial  Belsfenoe  to  the  Biology 

of  Macroccnirus  ancylivora  Bobwer. — Bull.  New  Jersey  Agric. 
Expt.  Sta.,  no.  460,  24  pp.,  4  figs.»  9  refs.  New  Brunswick.  N.J., 
July  1928. 

A  list  is  given  of  the  42  primary  and  5  secondary  parasites  of  Cydia 
(Laspeyresia)  molesta,  Busck  (oriental  peach  moth)  recorded  in  the 
United  States  and  Ontario,  showing  their  distribution  on  this  host. 
Of  the  priman*  parasites.  Macrocenirus  ancylivora,  Rohw..  Glypta 
rufiscutellaris.  Cress.,  Ascogastcr  carpocapsae,  Vier.,  Eubadizon  sp., 
and  Lixophaga  variabilis,  Coq.,  are  generally  distributed  in  the  United 
States,  but  only  the  first  two  are  of  importance  at  the  present  time, 
Macrocentrus  alone  being  sufficiently  abundant  to  serve  as  a  decided 
check  on  the  host.  In  New  Jersey  it  is  also  a  parasite  of  Ancylis 
comptana,  Froehl.  (strawberry  Icafroller)  [R.A.E.,  A,  xiv,  474],  but 
parasitism  of  this  host  has  only  been  recorded  near  Riverton. 

In  the  irmpctary,  adults  of  M.  ancylivora  lived  on  an  average  1 1  -4  days; 
they  attacked  the  larvae  of  the  host  in  all  stages,  but  could  not  be 
induced  to  oviposit  in  the  eggs  or  in  pupae  removed  from  their  cocoons. 
Unfertilised  females  were  as  prolific  as  fertilised  ones,  but  only  produced 
diminutive  males.  Of  the  larvae  produced  by  unfertilised  females, 
only  3-2  per  cent,  survived  the  winter,  as  compared  with  10  per  cent, 
of  the  normal  larvae.  The  larvae  of  C.  molesta  are  usuall\  only 
exposed  to  parasitism  during  three  brief  periods,  namely,  between 
hatching  and  initial  entry  into  the  twigs  or  fruit,  when  changing 
their  feeding  quarters,  and  when  they  finally  emerge  to  spin  their 
cocoons.  It  is  probable,  however,  that  the  larvae  in  their  burrows 
are  also  occasionally  attacked.  The  incubation  period  of  the  eggs  of 
Macrocentrus  averages  3-4  days.  The  larva  feeds  for  10-12  days,  and 
then  emerges  from  the  host  and  ^pins  its  cocoon  within  the  partly 
constructed  cocoon  of  the  latter,  the  adult  appearing  10-22  days  later. 
The  rate  of  development  of  the  parasite  is  directly  correlated  with  that 
of  the  host.  In  C.  moleUa  its  life-cycle  averaged  28  days  and  in 
A .  comptana  39*5,  being  in  eadi  case  7  days  longer  than  that  of  the 
moths. 

In  New  Jersey  C.  molesta  usually  has  four  generations  a  year,  with 
sometimes  a  partial  fifth.  The  larvae  of  each  generation  are  attacked, 
parasitism  being  highest  in  the  second  and  third  generations,  and 
only  averaging  1  per  cent,  in  the  overwintering  larvae.  The  average 
percentages  of  parasitism  in  1925  and  1926  in  six  different  localities  in 
New  Jersey  were  30-15  and  31  -0  respectively,  as  compared  with  5-25  and 
10-4  by  Glypta  rufiscutellaris.  Distribution  records  indicate  that 
Macrocenirus  is  most  effective  at  lower  altitudes  and  with  a  higher 
mean  summer  temperature  and  Glypta  under  the  reverse  of  these 
conditions. 
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ViCKFPv  (R.  A.),  studies  on  the  Pall  Army  Worm  in  the  Gulf  Coast 
District  of  Texas.— r^c/t.  Bull.  U.S.  Dept.  Agrk.,  no.  138,  64  pp., 
4  refs.    Washington,  D.C.,  October  1929. 

A  detailed  account  is  given  of  the  biology  of  Laphygma  frugtperda, 
S.  &  A.  (fall  army  worm)  in  the  Gulf  coast  district  of  Texas,  the  greater 
part  of  the  paper  being  devoted  to  its  parasites  [cf.  R.A.E.,  A,  xvi, 
452]. 

The  following  is  taken  from  the  author's  summary :  The  moths 

migrate  from  the  fields  where  they  emerge,  probably  in  search  of  suitable 
food-plants  for  oviposition.  Although  this  I  il  it  enables  the  insect 
to  escape  the  cumulative  effect  of  parasitism,  to  which  a  species  passing 
through  many  generations  in  a  year  might  be  subject,  large  numbers  of 
moths  reach  localities  where  their  progeny  cannot  survive  the  winter. 
Each  female  lays  on  an  average  1.000  eggs,  on  or  near  the  food-plant, 
in  masses  of  two  to  four  layers ;  as  many  as  400  eggs  are  found  in  a 
mass.  The  larvae  begin  to  disperse  duriiiL:  the  latter  part  of  the  first 
instar.  Maize  and  Sorij^huffi  are  preferred  food-plants,  but  other 
graminaceous  and  leguniinous  plants  are  also  attacked,  lucerne  being 
sometimes  severely  damaged.  There  are  9-11  generations  a  year,  all 
Stages  being  present  during  the  winter.  In  view  of  its  tropical  origin 
this  Noctuid  is  unable  to  pass  the  winter  in  an  inactive  stage.  It  is 
attacked  by  a  number  of  parasites,  nearly  all  of  which  attack  various 
ho«its  and  have  several  generations  a  year.  They  may  be  of  considerable 
importance  locally  in  protecting  crops  of  maize,  destroying  40-50  per 
cent,  of  the  larvae  in  the  early  instars  during  April-June. 

W  eiss  (H.  B.).  Results  of  the  Ninth  Year's  Work  against  the  Gipsy 
Moth  in  New  Jersey.— rtVc.  New  Jersey  Dept.  Agric,  no.  169, 
9  pp.,  1  map.    Trenton,  X.J.,  September  1929. 

This  report  follows  the  lines  of  the  preceding  one  [R.A.E.,  A,  x\'ii, 
166'.  Only  one  colony  of  the  gipsy  moth  [Porlhetria  dispar,  L.]  was 
found  during  1928-29.  As  a  result  of  the  year's  work,  the  area  on  which 
intensive  work  is  to  be  carried  out  is  reduced  to  137  sq.  miles. 

Kdvv.\kds  (\V.  H.).  Some  Tomato  Pests  in  Jamaica. — /.  Jamauu 
Agric.  Soc.,  xx-\iii,  no.  11,  pp.  405-407.  Kingston,  November 
1929. 

Heliothis  [Chloridea)  ohsohfa.  F..  is  injurious  to  tomatos  in  the  drier 
parts  of  Jamaica.  Several  generations  occur  in  a  sear,  the  most 
destructive  being  those  hatching  after  the  summer  rains.  The  larvae 
bore  into  green  or  ripe  fruits,  frequently  attacking  one  after  another. 
Tomatos  grown  near  maize  fields  or  pastures  are  particularly  liable  to 
attack.  Lands  to  be  planted  with  tomatos  should  be  well  ploughed, 
harrowed  and  kept  free  from  weeds  for  2  or  3  months  before  planting, 
and  all  grasses  should  be  kept  down  while  the  plants  are  growing. 
If  there  are  no  graminaceous  plants  available,  the  moths  oviposit  on 
tomato  leaves,  on  which  the  young  larvae  feed  for  a  few  days  brforc 
attacking  the  fruits.  Paris  green  or  lead  arsenate  dusted  or  sprayed 
every  10  days  over  the  tomato  ])lants  at  this  time  will  destroy  these  and 
other  I.epi(ioj>teroiis  larvae,  but  nmst  bp  discontinued  as  soon  as  the 
fruits  begin  to  colour.  Maize  can  be  grown  as  a  trap  crop  between 
the  rows  of  tomato,  but  must  be  removed  as  socm  as  it  is  infested. 
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Proioparce  sexta  jamaicmsis,  Kby.  (tomato  homworm)  devours  the 
foliage  of  tomato,  tobacco  and  other  solanaceous  plants,  but  can  be 
controlled  by  spraving.  In  gardens  the  larvae  should  be  collected 
by  hand,  and  as  in  certain  parts  of  the  Island  they  are  heavily  parasitised 
by  Tachinids  and  Braconids,  they  should  be  kept  in  cages  that  admit 
of  the  escape  of  the  parasites. 

Bflport  of  flia  DMidoa  of  Entomology.'— ^f»«.  Rep.  Porto  Rico  Insula 
Expt.  Sta,  Rio  Piedras,  pp.  89^.   San  Juan,  P.R.,  1929. 

Insects  recorded  as  attacking  the  roots  of  sugar-cane  in  Porto  Rico 
incliide  a  hitherto  unreported  Pyralid  and  the  Fulgorid,  Oliarus 
dnereus,  Wolcott.    In  experiments,  mosaic  disease  was  also  not 

transmitted  by  Sipha  flava,  Forbes,  even  when  it  was  forced  experi- 
mentally to  feed  on  the  tender  leaves  of  the  cane  ;  in  nature  this 
Aphid  only  occurs  on  the  mature  leaves.  Anastrepha  fraterculus, 
Wied.  (West  Indian  fruit- fly)  does  not  attack  Cilrus  in  Porto  Rico, 
though  it  breeds  freely  in  some  varieties  of  guava  and  mango.  Cos- 
mopcHUs  sordiduSt  Germ,  (banana  root  weevil)  continues  to  spread. 
It  IS  suggested  that  seed  of  all  banana  varieti<  <hould  be  obtained  and 
propagated  at  the  Experiment  Station  so  that  suckers  certified  as 
uninfesti'd  could  be  distributed  for  planting.  Ipohracon  grenadensis, 
Ashm.,  introduced  from  Venezuela  against  Diairaea  saccharalis,  F. 
(sugar-cane  stalk  borer)  has  apparently  failed  to  become  established  at 
Aguirre ;  adults  could  not  be  found  even  on  imported  Cordia. 

Stahl  (C.  F.)  &  ScARAMuzzA  (L.  C).  SoU  Xiosects  attaddng  Sugar  Cane 

in  Cuba.— Trop.  Plant  Res.  Found,,  no.  10,  19  pp.,  18  figs. 
Washington,  D.C.,  1929. 

With  the  exception  of  DiairaM  saccharalis.  F.  (moth  stalk-borer), 
the  chief  pests  of  sugar-cane  in  Cuba  are  soil  insects  that  attack  the 
underground  parts  of  the  plant.  The  most  important  of  these  is 
Hipersia  radicicola,  Morr.  [R.A.E.,  A,  xv,  446 L  Another  Coccid, 
Trionymus  {Pseudococcus)  sacchari,  Ckll.,  also  feeds  undtTfjround 
under  certain  conditions,  being  particularly  injurious  in  seed-beds 
on  account  ci  its  habit  of  clustering  round  the  bases  of  the  young  shoots 
beneath  the  surface  of  the  soil.  This  mealybug  has  never  been  found 
on  the  roots.  It  is  usually  attended  by  SoUnoPsis  geminata,  F..  but 
another  ant.  Tuptnotna  melanocephalum,  F.,  may  also  be  found  in 
association  with  it.  Ants  may  be  responsible  for  a  certain  amniint  of 
local  dissemination,  but  the  most  important  nietljod  of  distribution  is 
by  means  of  infested  seed  pieces.  These  may  be  cleaned  by  dipping 
them  in  a  solution  of  40  per  cent,  nicotine  sulphate,  1  : 800,  with  2  lb. 
soap  to  each  500  U.S.  gals.  Soaking  them  in  cold  water  for  72  hours 
gave  complete  control  in  the  propagation  plots  at  the  experiment 
station.  Ant  control  by  means  of  a  poison  bait  [viii,  285j  is  recom- 
mended as  a  su|)plementary  measure.  In  order  to  protect  the  bait 
from  dirt  and  ram  the  oppt>site  sides  of  the  tin  container  were  bent 
inwards  and  the  can  nailed  to  a  stake  covered  with  a  square  piece  of 
board. 

Reports  of  injury  by  Elaterid  larvae  have  been  rec«  i\  ed  from  many 

wideh'  separated  I"*  ;>,liti'  <  throughout  the  Island.  St»i!-^  that  are 
well  drained  an<l  souu'wiiat  sandv  seem  to  he  preferred.  The  lenpth 
of  the  life-cycle  has  not  been  deternnned,  but  it  is  known  that  in  om- 
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species  at  least  it  occupies  more  than  a  year.   The  larvae  feed  on  the 
roots,  as  many  as  6-B  being  found  on  one  plant.    Usually  this  type  of 
injury  occurs  where  the  plants  are  not  making  normal  growth,  owing  to 
unfavourable  soil,  but  in  some  cases  the  wirewornis  are  sufficiently 
numerous  to  cause  injury  even  under  favourable  contfitions.  Seed 
pieces  planted  in  fields  infested  with  comparatively  well-developed 
v'ireworms  may  be  killed,  the  young  roots  being  eaten  and  the  germina- 
ting  buds  destroyed.    One  of  the  species  found  in  the  propagation  plots 
was  idi  ntitied  as  Monocrepidius  hifoveatus,  P.  de  B.    Predacious  spiecies 
of  the  genus  Pyrophorus  were  always  found  in  association  with  the 
injurious  wireworms  wherever  infestations  were  investigated,  and  there 
is  no  doubt  that  they  are  of  considerable  value.   Under  favourable 
conditions,  plants  with  the  root  systems  already  developed  may  be 
substituted  for  plants  that  have  been  destroyed.    It  is  not  advisable 
to  prepare  and  plant  immediately  fields  that  have  previous! >•  been 
abandoned  and  become  covered  with  weeds,  as  thev  are  usnall}-  infested. 
In  small  fields  used  for  seed  production,  baits  may  be  employed.  In 
the  propagation  plots,  small  pieces  of  potato  buried  in  the  hills  near 
the  plants  were  dug  up  at  regular  intervals  and  the  wireworms 
destroyed.    There  was  practically  no  loss  after  the  baits  had  been  , 
distributed,  and  9,409  wireworms  were  collected  from  25th  July  to  : 
28th  September  1928,  31  being  larvae  of  Pyrophorus.  ; 

Although  Laniellicorn  larvae  do  nut  appear  to  be  of  special  importance 
at  present,  the  possibility  of  serious  injury  by  these  insects  under 
certain  conditions  is  great.  The  most  conspicuous  of  these  larvae 
found  at  the  roots  of  sugar-cane  in  Cuba  are  those  of  Stralegus  spp.  S. 
titanus.  F.,  S.  anachorda,  Burm.,  and  5.  sarpcdon,  Burm.,  ha\e  all 
been  reported  as  feeding  on  this  plant,  but  the  last  two  species  normally 
feed  on  decaying  organic  matter  and  are  usually  found  about  the  ba^e 
of  decaymg  stumps.  There  is  no  evidence  that  they  cause  any  great 
artiount  of  damage.  Injury  by  larvae  of  Laehnostema  {Phylhphaga) 
spp.  has  often  been  reported.  A  list  is  given  of  the  species  that  have 
been  collected,  but  no  breeding  work  has  been  done  to  determine 
w  hich  are  injurious.  It  is  probable  that  L.  crenaiico!!i<^ .  Blanch  , 
which  has  been  coliected  in  numbers  in  spiing  and  early  summer  is  one 
of  the  injurious  species  and  possibly  the  most  important  one. 
Dyscinetus  picipes,  Burm.,  has  also  been  mentioned  as  a  cane  pest 
[J?.^.£.,  A,xii.  134], 

Payne  (N.  M.).  AlMolate  HmnicUtF as  aFaetor in lumt  OoU  BMOtdimm 

with  a  Note  on  the  Effect  of  Nutrition  on  Gold  HaitHne?». — Ann. 
Ent.  Soc.  A mer. ,  \  i  i  no.  4,  pp.  601-620, 9  figs,,  7  refs,  Columbus, 
Ohio,  December  1929. 

Following  recent  studies  in  cold  hardiness  in  insects  [R.A.E.,  A, 
xvii,  40],  the  author  discusses  in  this  paper  the  factor  of  absolute 
humidity  and  its  influence  on  cold  hardiness  in  PopiUia  japonica. 
Newm.  (Jai)anese  beetle)  and  Hcrmrocampa  leucostigma,  Smith  & 
Abbott  (white  marked  tussock  moth)  under  Philadelphia  conditions. 

The  paper  is  summarised  as  follows :  Cold  hardiness  in  the  eggs 
and  larvae  of  H.  leucostigma  bears  a  linear  relationship  to  absolute 
humidity.    Eggs  are  slightly  more  cold  hardy  than  the  1st  instar  larvae ;  , 
the  1st  instar  larvae  are  more  cold  hardy  than  the  2nd.  and  the  2nd  more  | 
than  the  3rd.    Cold  hardy  eggs  tend  to  produce  cold  hardy  larvae. 
Cold  hardiness  of  the  Japanese  beetle  in  relation  to  absolute  humidity. 
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relative  humidity  and  environmental  temperature  has  been  determined 
for  all  three  in^tars  of  the  larvae  and  the  adults  ot  P  japmica. 

Nutrition  intiuenccd  the  cold  hardiness  of  Iu})auese  beetlfs  kept 
at  the  same  temperature  and  relative  humidity.  Starvation  of 
3rd  instar  larvae  for  two  weeks  increased  their  cold  hardiness ;  starva- 
tion  for  one  month  decreased  it. 

Plank  (H.  K.).  Natonl  EiMiiiief  of  ilM  Sagar  Qu»  MoHh  Stalkborar in 

Cuba.— .4Mn.  Ent.  Soc.  Amer.,  xxii,  no.  4,  pp.  621-640,  7  figs., 
16  refs.   Columbus,  Ohio,  December  1929. 

During  observations  begun  in  Cuba  in  1925,  four  major  parasites  of 
Diairaea  saccharalis,  F.  (sugar-cane  moth  stalk-borer)  were  found, 
which  collectively  parasitised  about  half  the  borers  in  some  localities 
at  certain  seasons  of  the  year.  The  Tachinid,  Lixophaga  diafraeae. 
Towns.,  isthe  most  important,  is  well  distributed  throughout  tlie  Island, 
and  has  been  reared  from  borer  larvae  in  every  month  of  the  year  and 
from  pupae  in  January,  April,  June  and  July.  The  percentage  of 
parasitism  is  variable  throughout  the  year  and  from  year  to  year, 
sometimes  reaching  as  high  as  40,  Oviposition  has  not  been  observed. 
This  species  has  seldom  been  reared  from  larvae  less  than  one-third 
to  one-half  grown  when  cc^llected,  and  emergence  practically  always 
occurs  from  full-grown  larvae,  sometimes  being  delayed  until  after 
pupation  of  the  host.  Generally  only  one  parasite  emerges  from 
each  larva,  and  after  emergence  the  maggot  seeks  a  dry  place  for 
pupation.  The  puparium  is  usually  formed  at  or  near  the  opening 
of  the  borer  tunnel,  but  is  sometimes  placed  between  the  loose  dry 
outer  leaves  of  the  cane.  The  length  of  the  hii\  al  >tage  of  the  parasite 
is  not  known  ;  emergence  has  occurred  as  late  as  25  days  after  collection 
of  the  borer  larvae,  but  the  average  time  was  about  8  days.  The 
pupal  stage  averaged  about  10  days  in  May-July ;  in  cool  weather 
or  in  artificially  cooled  containers  this  period  may  be  doubled  without 
apparent  injury  to  the  emerging  fly,  so  that  its  shipment  from  one 
country  to  another  could  be  arranged.  A  species  of  Megaselia  {Aphio- 
chaeta)  was  observed  to  be  prt  dacious  on  lar\  ae  of  L.  diatraeae.  Para- 
sitism by  the  latter  was  at  its  highest  during  or  after  periods  of  rainiail. 
After  mid-August  the  number  of  borers  generally  increases  with  the 
age  of  the  cane,  and  the  percentage  of  parasitism  seems  to  follow  the 
periods  of  greatest  abundance  of  borers  that  are  one-third  to  one-half 
grown.  The  size  of  the  stalk,  and  hence  the  availability  of  tlie  borer 
for  parasitism,  also  has  some  intluenct  <ui  the  seasonal  abundance  of  the 
parasite.  The  most  important  artihcial  condition  that  limits  its 
numbers  is  the  burning  of  cane  trash  either  before  or  after  harvest,  and 
also  the  removal  of  dead  hearts  as  a  remedial  measure  against  the  borer, 
if  these  are  destroyed  without  allowing  the  parasites  to  esc  a])« 

Apanteles  diatraeae,  Mues.,  is  the  parasite  next  to  L.  diatraeae 
in  .abundance  and  im}x)rtance,  being  most  active  in  late  summer, 
autumn  and  winter.  During  this  time  up  to  4  per  cent,  of  the  borers 
collected  were  parasitised,  but  the  average  is  much  less.  As  many 
as  40  larvae  have  been  reared  from  one  borer.  The  larvae,  after  leaving 
the  host,  congregate  in  a  group  and  select  a  spot  for  pupation,  generally 
near  the  mouth  of  a  borer  tunnel,  the  cocoons  being  stuck  tog(  tlier  in  a 
mass.  The  maximum  interval  noticed  between  collection  of  tlu  host 
larvae  and  emergence  of  the  parasite  was  47  days,  and  the  pupal 
stage  varies  from  10  to  12  days.    Rather  low  temperatures  appear  to 


Digitized  by  Google 


168 


affect  the  activity  of  thh  species  more  than  rainfall  does.  The  burning 
of  cane  trash  considerably  delays  its  appearance. 

Rassus  (Microdus)  stigmaierus,  Cress.,  of  which  M.  diatraeae.  Turner 
[R.A.E.,  A,  vi,  333]  and  M.  crossi,  Brethes  [xvi,  159]  are  considered 
by  Cushman  to  be  synonyms*  is  rare,  though  occasionally  present  in 
some  abundance  during  the  summer.  It  is  a  parasite  of  the  larva  d 
Diatraea,  though  it  has  occasionally  been  reared  from  the  pupa. 
Emergence  was  always  obtained  from  larvae  that  were  nearly  full- 
grown,  and  in  18  days  after  collection.  The  importance  of  thi? 
Braconid  is  that  it  is  present  when  all  the  other  important  parasite? 
are  least  abundant,  and  at  a  critical  period  in  the  development  of  the 
host,  when  the  cane  is  growing  rapidly  and  the  borer  population  is 
almost  stationary. 

Trichogramma  mtnufum,  Riley,  which  parasitises  the  e^gs  of  D. 
saccharalis,  has  only  recently  been  found.  An  average  of  31  -7  per  cent, 
of  egg  masses  collected  yielded  the  parasite,  though  one  mass  liad  oniy 
one  egg  parasitised.  £gg  masses  collected  in  Mardi  and  April  showed 
a  higher  percentage  of  parasitism  that  those  collected  later;  from 
July  onwards  no  parasites  could  be  obtained. 

Minor  parasites  ^ihtnined  were  Sarcophaea  sternodontis,  Tcnvn?.. 
S.  helicis.  Towns.,  6.  surrubea,  Wulp,  S.  pedaia,  Aldr.,  and  Chaeiopsis 
fulvi/rons,  Macq. 

Sphn(  !"K  IH  )  \'  Stk ACKNKR  (C.  L  ).  Soil  Animals  injurious  to  Sogar- 
cane  Koots. — Ann.  Ent.  Sue.  Amer.,  xxii,  no.  4,  pp.  641-648,  1  pi, 
18  refs.   Columbus,  Ohio,  December  1920. 

The  following  is  taken  from  the  authors'  summary  :  Root  injury  to 
sugar-cane  by  soil  animals  is  prevalent  in  Louisiana,  and  extensive 
examinations  of  roots  and  adjacent  soil  have  disclosed  a  distinct 
group  of  animals  concerned.  Experiments  with  the  latter  in  hydrometer 
jars  and  pails  containing  growing  cane  have  demonstrated  that  the  root 
injury  known  as  "  pitting  "  is  due  principally  to  the  feeding  acti\itit> 
of  the  CoUembola,  Lepidocyrttts  violenfns,  Fols.,  Onychiurus  armatm. 
Tull,,  and  to  a  less  extent  of  Pruisotoma  minuta,  TuU.,  and  possibly 
Neanura  muscorum,  Fols.  Extensive  "  pitting  "  has  been  produced 
experimentally  also  by  the  Symphylid,  Symphylella  sp.,  but  the  spring- 
tail,  Orcheselia  ainsliei,  Fols.,  and  other  members  of  the  soil  animal 
group  did  not  pit  the  roots.  A  type  of  root  injury,  apparently  morr 
serious  to  the  plants  than  pittinpf,  was  observed,  especially  in  experi- 
mental pails  containing  L.  violenius  ;  it  consists  of  the  almost  totai 
destruction  of  the  secondary  branch  roots  by  the  feeding  activities  of 
this  springtail.  In  one  test,  with  numbers  of  pails  sufficient  to  give 
dependable  averages,  sprout  growth  was  reduced  14  per  cent,  in  the 
first  8-10  weeks  in  pails  containing  L.  violentus,  as  compared  \\\\^. 
similar  pails  in  which  there  were  no  sprintrtaiN  An  abundance  o: 
hunui-^  in  greenhouse  t  \pt  riiin  nts  with  the  spiingtaiis  in  pails  did  nul 
prevent  injury  to  sugar-cane  roots. 

Report  on  the  Symposium  on  Termite  Problems  of  the  Termite  In- 
vestigations  Oommtttee,  September  2-18»  1989.^2  pp.  Sar. 
Francisco  [Cal.],  1929. 

This  report  include  the  loUowing  papers  :  California  to  the  I  ore  i: 
Termite  Control,  and  Proper  Construction  as  a  Form  of  Insuranc 
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against  Damage  by  Termites  [cf.  RA.E.,  A,  xviii,  114,  etc.],  by  T.  E. 
Snyder ;  Termite  Problems  in  California,  and  The  Social  Life  of 
Termites,  by  A.  E.  Emerson  ;  and  Why  is  there  a  Termite  Problem  in 
California  ?  by  C.  A.  Kofoid. 

Geiser  (S.  W.).  a  simple  Trap  !oi  the  Capture  of  terrestrial  Isopods. 
— Amer.  Midi,  Nat.,  xi,  no.  5,  reprint  2  pp.  Notre  Dame,  Ind., 
September  1928. 

An  effective  trap  used  by  the  author  in  collecting  Isopods  from  soil 
consists  of  a  potato  or  carrot,  bored  completely  through  lengthwise 
with  a  large  cork-borer.  A  short  section  of  the  plug  removed  is  cut  off 
and  used  as  a  stopper  at  one  end,  the  other  end  being  left  open.  These 
traps  should  be  laid  in  piles  of  rubbish  where  woodlice  are  abundant 
and  should  be  lightly  covered  with  litter  ;  if  necessary,  they  may  be 
baited  with  bacon.  When  the  trap  has  been  in  place  for  some  time,  it 
is  held  vertically,  sharply  tapped,  and  the  contents  shaken  into  a 
dish.  By  this  means,  many  usually  rare  species  have  been  obtained, 
and  one  trap  may  3^d  as  many  as  300  aidults  of  ArmadUUtUum  or 
Parcellio  laeuis,  Latr.,  or  numbers  of  Mektpanoftkus, 

Fekton  (F.  a.)  &  D  nnam  (E.  W  ).  Biology  of  the  Cotton  BoU  Waovil 
at  Florence,  %X.—  Tech.  Bull  U.S.  Dept.  Agric,,  no.  112.  75  pp., 
36  hgs.   Washington,  D.C.,  September  ld29. 

This  bulletin  gives  the  results  of  a  detailed  study  of  the  bionomics 

of  Anthonomus  grandis,  Boh.  (cotton  boll  weevil)  in  South  Carolina. 
Climate  exerts  an  important  influence  on  the  seasonal  cycle.  Tempera- 
tures of  1  r  F.  and  lower  are  unfavourable  to  overwintering  weevils; 
liot,  dry  summers  (as  in  1925  and  1926)  are  also  unfavourable. 
Squares  punctured  once  remained  on  the  plant  for  an  average  of  about 
a  week.  Those  more  than  6  da3rs  old  were  always  preferred  for  ovi- 
position,  but  for  feeding  the  younger  the  boll  the  more  frequent!}  it  was 
punctured.  Four  generations  occurred  in  a  season,  the  first  and  second 
being  large  and  the  third  and  fourth  incomplete  ;  the  ma.ximum 
emergence  and  oviposition  of  the  different  generations  took  place 
before  the  middle  of  August.  Development  of  the  weevil  was  most 
rapid  during  the  period  of  maximum  production  of  squares  and  was  less 
after  the  plants  had  shed  most  of  the  squares  and  young  bolls.  The 
longevity  and  pre-oviposition  periods  of  weevils  in  cages  under  \'arying 
conditions  is  discussed.  Trap-cro])  records  indicate  that  flight  disptrsal 
began  about  mid-July  in  1925  and  1926.  Temperature  influences 
flight  to  some  extent  even  after  it  has  begun,  more  weevils  flying  at 
high  temperatures.  Dispersal  was  also  correlated  with  the  percentage 
of  infestation. 

The  average  winter  survival  during  four  years'  otiser\'atlon  was 
3-27  per  cent.  The  best  protection  was  given  by  piled  cotton  stalks, 
other  shelters  in  the  order  of  their  importance  being  maize  stalks,  pine 
litter,  Spanish  moss,  sawdust  or  shavings  and  oat  straw.  There  was  a 
definite  relation  between  rate  of  emergence  from  hibernation  and  type 
of  shelter ;  weevils  in  pine  litter,  maize  stalks  and  Spanish  moss 
continued  to  emerge  later  than  those  in  other  slu  Iters.  Migration  to 
rtotton  after  emergence  occurred  from  mid-May  to  late  June  in  1925. 
Weevils  emerging  before  cotton  came  up  in  1925  and  1926  sometiuK  s 
remained  active  in  cages  for  several  days  or  again  entered  hibernation. 
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A  few  weevils  began  to  hibernate  in  early  September  and  most  ol  tlieiD 
did  so  in  late  September  i\nd  October. 

Parasites  reared  from  infested  squares  were  Mtcrobracon  mcUtiui, 
Say,  which  was  by  far  the  most  numerous  and  important,  Catokucm 
hmtitm,  Crwfd.,  Eurytoma  tylodermatis,  Ashm.,  Eupelmus  cyameeps 
var.  amicus,  Gir.,  Trtaspis  curculionis,  Fitch,  and  Zatropis  incertm. 
Ashm.  Adult  females  of  M.  melUtor  lived  for  an  average  of  13  days, 
flying  about  infested  cotton  fields  and  piercing  the  outer  layer  of  cotton 
squares  and  even  the  bolls  to  paralyse  the  weevil  grubs  within.  Only 
squares  on  the  plants  axe  attacked,  and  mature  or  almost  mature 
larvae  are  preferred  for  oviposition.  A  larva  once  paralysed  does  not 
recover,  even  though  the  parasite  egg  is  removed  before  it  hatches.  TTie 
parasite  larva  is  very  active  and  crawls  about  the  body  of  the  host. 
When  mature  it  .spins  a  cocoon  for  pupation.  In  July  and  August 
the  life-cycle  from  oviposition  to  emergence  requires  an  average  of 
10  days.  Only  one  parasite  develops  from  a  single  weevil  larva.  Tlie 
mortality  of  immature  stages  of  A,  gymtdia  caused  by  parasites  was 
29-56  per  cent,  in  hanging  squares  and  6*75  in  fallen  squares  in  1925 
and  22-7  and  7*84  in  1926,  but  the  greatest  mortality  in  fallen  squares 
was  caused  by  heat  (41  and  26  per  cent.)' 

Burgess  (A.  F.)  &  Grossman  (S.  S.).  Imported  Insect  Enemies  ol  the 
Gipsy  IMoth  and  the  Brown-tail  Vloth.—Tech.  Bull.  U.S.  Dept. 
Agric,  no.  86,  147  pp.,  6  pis.,  55  hgs.,  26  refs.  Washington,  D.C, 
August  1929. 

An  account  is  given  of  the  life-history  and  liabits  of  Porthdria 
dispar,  L.  (gipsy  moth)  and  Nygmia  pJuieorrhoea,  Don.  (brown-taii 
moth),  of  their  introduction  and  extension  in  the  United  States,  and  of 
the  work  of  rearing  and  establishing  foreign  parasites  and  predators  to 
control  them.  A  total  of  49  species  have  been  introduced,  of  which 
15  have  become  establishrd  ;  the  status  of  these  in  Amcrfra  is  briefly 
reviewed.  Their  use  has  resulted  in  sa\'ing  the  forests  of  New  England 
during  the  years  1920  to  1924.  The  combined  percentage  of  parasitism 
by  all  species  reached  its  maximum  in  1923,  but  after  1924  P,  dispar 
increased  rapidly  in  eastern  Massachusetts  and  defoliation  is  as  severe 
as  ever  in  a  large  part  of  the  older  infested  area.  The  parasites  were 
verv  much  reduced  in  numbers  in  1925,  with  an  improvement  in  some 
species  in  1926  and  1927,  but  it  is  impossibletc  predict  conditions  during 
the  next  few  years,  and  unless  the  parasites  increase  rapidly,  the  chance 
of  preventing  the  westward  spread  of  the  gipsy  moth  will  be  slight. 
In  cities  and  towns  artificial  means  of  control  can  be  practised,  but  in 
the  large  forest  areas  chief  reliance  must  be  placed  on  natural  control  by 
parasites  and  the  elimination  of  the  favourite  food-plants  by  thinning. 
N.  phacorrhoea  h  now  only  destructive  in  the  eastern  part  of  the 
infested  territory  and  has  been  more  susceptible  to  the  attacks  of 
parasites.  The  work  of  the  last  24  years  has  proved  the  great  value  of 
parasite  introduction. 

Todd  (F.  £.).  Th«  OUto  Fly  {Dticm  oleae  Boisi).— ilfon.  BitU.  CaUf. 
Dept.  Agric,  xviii,  no.  10,  pp.  527-533,  4  figs..  15  refs.  Sacra- 
mento, Cal.,  October  1929. 

An  account  is  given  of  Dacus  <deae,  Gmel.,  in  Spain,  chiefly  taken 
from  the  literature,  and  the  disastrous  results  that  would  occur  if  it 


Digrtized  by  Google 


171 


vere  introduced  into  California  are  pointed  oat.  Adults  ol  this 
Trypetid  were  intercepted  in  the  United  States  in  olives  from  South 
Vfrica  in  1915,  adults  and  larvae  in  fresh  olives  from  Italy  in  1923 
md  1924,  and  pupae  in  straw  packing  for  melons  in  1923. 

<YAS  (H.  J.).  New  Weevil  makes  its  Appearance  in  California. — Mon. 
Bull.  Calif.  Dept.  Agric,  xviii,  no.  10,  p.  567.  Sacramento,  Cal,, 
October  1929. 

Otiorrhynchus  (Brachyrrhinus)  cribricollis,  Gyll.,  a  European  weevil 
lot  hitherto  known  in  North  America,  has  recently  been  discovered  in 
California.  As  the  adults  do  not  fly  and  specimens  have  been  received 
Tom  localities  covering  a  wide  area,  the  weevil  is  thought  to  have  been 

present  for  several  seasons.  The  larvip  feed  on  the  finer  roots  of  a 
lumber  of  plants,  including  deciduous  fruits  and  Citrus,  and  the  adults 
ittack  the  foliage  and  fruit  and  leaf  buds.  Observations  hitherto 
:arried  out  indicate  that  privet  is  the  preferred  food-plant  in  California. 
Ihe  adults  are  night  feeders  and  hide  under  the  leaves  and  in  ground 
aracks  during  the  day. 

Br'  K  (A.  A  ).   Oil  Spray  Damage  to  Citrns.  Bull  Calif. 

Dept.  Agric,  xviii,  no.  10,  pp.  572-573.  Sacramento,  Cal., 
October  1929. 

The  u?;e  of  sprav^  on  Citrus  has  greatly  increased  in  Orans:^  County, 
California,  during  the  past  5  years,  and  is  now  as  general  as  fumigation. 
The  highly  refinetl  white  oils  most  extensively  employed,  however, 
when  not  sufficiently  refined,  or  when  containing  toxic  materials,  often 
cause  severe  dropping  of  thefhiit  or  foliage,  and  may  retard  the  colouring 
of  the  fruit.  Oils  mixed  with  lime-sulphur  and  used  during  the  late 
summer,  or  before  periods  of  hot  wind,  produce  very  severe  scorching. 
Applications  in  late  autumn  cause  a  drop  of  green  fruit  and  prevent  the 
proper  development  of  that  remaining  on  the  trees  ;  and  a  general 
decrease  in  the  growth  of  oranges  sprayed  in  autumn  has  been  demon- 
strated by  measurements.  The  texture  and  quality  of  the  fruit  is  also 
impaired  to  a  varjong  extent  by  applications  at  certain  seasons. 
Reduction  of  the  amount  of  blossom  caused  by  spraying  with  oil  in 
^♦Uumn  has  been  repeatedly  observed,  and  on  this  account,  combined 
*\!th  the  effect  on  the  quality  of  the  fruit,  the  use  of  heavy  oils  on 
ranges  has  been  discontinued.  In  the  case  of  lemons  a  thorough 
picking  is  made  just  before  treatment,  and  picking  subsequent  to 
treatment  is  delasfed  as  long  as  possible  to  allow  the  fruit  to  recover 
[rom  the  effects  of  the  oil.  Most  of  the  materials  in  use  in  1928  caused 
oHage  or  fruit  drop  when  applied  to  trees  needing  irrigation.  Even 
lighly  refined  oils,  if  absorbed  by  the  trees,  leaves  and  branches, 
iventually  become  toxic  to  them,  and  it  is  difficult  to  find  an  oil  heavy 
mough  to  obtain  a  satisfactory  kill  and  yet  light  enough  to  disappear 
rom  the  trees,  on  the  supposition  that  the  disappearance  of  the  oil 
would  involve  less  killing  of  the  inside  wood. 

3rock  (A.  A.).  Control  of  Moths  attacking  L^wns.—Mon.  Bull. 
Calif.  Dept.  Agric,  xviii,  no.  10,  p.  574.  Sacramento,  Cal., 
October  1929. 

Lepidopterous  larvae  found  injuring  the  roots  of  blue  grass,  bent 
frass  and  clover  in  lawns  in  California  have  been  identified  as  Crambus 
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cypnieUs,  Hulst,  and  C.  ham/aidim,  Hulst.  The  presence  of  a  large 
number  of  parasites  indicates  that  the  injury  may  be  due  to  a  mere 
seasonal  increase  of  the  moths.  A  control  me?iN\ire  suggested  is  the 
application  of  lead  arsenate  to  the  soil.  In  preparing  new  lawns, 
1  lb.  acid  lead  arsenate  should  be  broadcast  on  the  surface  of  each 
3Q  sq.  ft.  of  ground  to  be  treated  before  the  seed  is  sown ;  the  treatment 
shoiud  be  effective  for  several  years.  When  applied  as  a  top  dressing  to 
turf  already  injured  by  the  larvae,  the  lead  arsenate  should  be  mixed 
with  15  times  its  weight  of  good  top  soil  and  this  mixture  applied  at  the 
rate  of  7i  lb.  to  100  sq.  ft.  of  surface. 


Stearns  (L.  A.)  &  Pktfrson  fA  V    The  Seasonal  Life  History  of  the 
Oriental  Fruit  Moth  in  New  Jersey  during  1924,  1925  and  im 

A  summarized  Report. — Bull.   New  Jersey  Agric.   Expt.  Sia., 
no.  455,  48  pp.,  10  tigs.  New  Brunswick,  N.J.,  December  1928. 

An  account  is  given  of  the  seasonal  life-history  of  Cydia  {Laspey' 
resia)  tmhsta,  Busck,  as  studied  during  1924-26  in  New  Jersev, 
where  there  are  normally  four  generations  a  year,  wuii  an  additional 
generation  in  the  southern  two-thirds  of  the  State  if  the  season  begins 
early  [cf.  R.A.E.,  A,  xv,  302 ;  xvi.  133].  The  detailed  records  show  I 
that  there  is  a  definite  correlation  between  the  seasonal  history  of  the 
insect  and  the  devclopnunt  of  foliage,  flowers  and  fruit  on  the  trees, 
from  the  transformation  of  overwintered  larvae,  at  about  the  time  the 
peach  buds  begin  to  swell,  to  the  maximum  deposition  and  hatching 
of  the  4th  generation  eggs,  which  either  coincides  with  or  immediately 
precedes  the  harvest  of  kite  varieties. 


Headlee  (T.  J.)  &  GiNSBURG  (J  M  ).   Studlos  ol  combined  Sprays  for 
destroying  tlie  owgwlntorlng  Eggs  of  flu  Europe  Bed  Mite  and  ' 
Apple  Aplijdt  «t  the  delayed  domuuit  Feriod  ol  the  Ap^  ^Dee.— 

BuU.  New  Jersey  Agric.  Expt.  Sia,,  no.  469,  15  pp.,  4  refs.  New 
Brunswick,  N.J.,  April  1929. 

The  experiments  against  the  overwintering  eggs  of  Aphids  and 
ParaUtranychus  pilosus,  C.  &  F.,  described  in  the  first  part  of  this 

paper,  by  Hcadlce,  have  been  previously  noticed  [R.A.E.,  A,  x\i. 
558].  In  the  second  part,  by  Ginsburg.  an  account  is  given  oi  experi- 
ments to  determine  the  amount  o(  nicotine  evolved  from  mixed  spra\  « 
during  a  definite  period  of  time  (72  hours),  when  two  proprieiai> 
spray  mixtures,  both  containing  40  per  cent,  nicotine,  were  used,  one 
being  an  aqueous  solution  and  the  other  nicotine  sulphate.  The 
technique  employed  and  the  reactions  involved  are  discussed.  It 
was  found  that  more  nicotine  is  evolved  from  the  aqueous  solution 
than  from  the  nicotine  sulphate  when  mixed  with  either  lime-suiphur. 
1  :  9,  or  with  a  3  per  cent,  oil  emulsion.  The  higher  rate  of  nicotine 
volatilisation  apparently  increased  the  toxicity  of  the  spray  against 
the  eggs  of  apple  Aphids.  More  nicotine  is  evolved  from  nicotine 
sulphate  when  mi.xed  with  lime-sulphur  than  when  mixed  with  oil 
emulsion.  The  combination  of  lime-'^nlphnr  and  oil  emulsion  precluded 
rapid  volatilisation  of  nicotine  when  either  of  the  nicotine  mixture- 
was  used, 
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Drig(>ers  (B.  F.).  Lead  Arsenate  Studies  on  Cranberry  Bogs  in  New 
Jersey. —  Bull.  New  Jersey  Agric.  Expt.  Sta.,  no.  480,  36  pp., 

43  refs.    New  Brunswick,  N.J..  March  1929. 

This  is  a  more  detailed  account  of  experiments  on  the  use  of  lead 
ar:>eaate  sprays  in  cranberry  bogs,  a  summary  of  which  has  already 
been  noticed  [R.A.E.,  A,  xvi,  560] .  Yields  over  a  period  of  four  years 
indicate  that  a  cumuiative  injurious  effect  on  cranberry  vines  results 
from  the  use  of  a  combined  spray  of  Bordeaux  mixture  and  add  lead 
arsenate  to  which  resin  fish  oil  soap  is  added. 

Hyde  (A.  M.).  8p«ciil  StstaiMit  on  Itoditefimean  Fruit  Fly  Camp> 
paign.— S  pp.  mimeograi^.  Washington,  D.C.,  U.S.  Dept. 
Agric,  Office  Inform.  Fress  Service,  SOth  January  IdSO. 

This  is  a  general  review  of  the  history  and  importance  of  the  out- 
break of  the  Mediterranean  fruit-fly  [Ceratitis  capitata,  Wied.]  in 
Florida  The  T'nittxl  States  Department  of  Agriculture  has  spent 
more  than  /8(M),()00  during  10  months  in  the  work  of  eradication, 
which  has  been  more  successful  than  was  hoped.  No  adult  flies  have 
been  seen  in  Florida  since  7th  August  1929,  and  no  infestation  of  any 
kind  since  16th  November  1929.  This  is  no  guarantee,  however,  that 
the  fly  has  been  eradicated,  and  the  abandonment  of  the  work  would 
probably  mean  that  the  money  already  spent  had  been  wasted. 

BoKDAR  (G.).   Insectofi  damninhos  e  molestias  da  laranjeira  no  BrasiL 

[Diseases  and  Insect  Pests  of  Oranges  in  Brazil.] — BoL  Lab.  Path. 
vig.,  no.  7,  79  pp..  40  figs.    Bahia,  1929. 

Notes  are  given  on  the  bionomics  and  control  of  a  number  of  pests  of 
oranges  in  Brazil,  of  which  many  have  been  recorded  previously 
[R.A.E. ,  A,  ii,  173;  iv,  201].  Others  include  the  Lamiid,  Leptostylus 
pUurostictm,  Bates ;  the  Cerambycid,  Coleoxesiiu  spimpennis,  Serv. ; 
the  Curculionid,  Craiostmus  flmofaseiaius,  Gnir. ;  PapiUo  andiisiades, 
Esp.,  and  P»  ihaas,  L. ;  the  Tortridd,  Gymnandrosoma  aufaniimmm, 
Costa  Lima,  previously  erroneously  recorded  as  Tortrix  citrana,  Fern, 
[iv,  20r  :  the  leaf -cutting  ant,  Attn  sexdens,  L.,  which  is  the  chief 
pest  of  Citrus  in  Brazil  ;  a  hee,  Melipma  ruficrns  Latr  .  which  does 
much  harm  to  the  leaf  and  flower  buds  ;  fruit-flies,  oi  which  Anastrepha 
fraUrculuSt  Wied.,  is  the  commonest,  though  Ceratifis  capUaia,  Wied., 
has  been  recorded  from  various  localities;  PasrUOoHa  pergandei, 
Comst.,  which,  though  little  known,  is  an  important  pest ;  Aleuro* 
ihrtxtts  floccosus,  Mask  ;  Tnxoptera  a^frantii,  Boy.,  which  is  common 
in  the  rainy  areas  ;  Erankliniella  insularis,  Frank].,  which  is  the  most 
injurious  thrips  ;  a  Psocid,  Archipsochus  brasilianus,  Enderl.  ;  and  the 
mites,  Phyllocoptes  (Eriophyes)  oleivorus,  Ashm.,  Tenuipalpus  bioculalus, 
McG.»  T.  caU/ormcus,  Banks,  and  Anychus  {Tetrany^us)  hanksi,  MicG. 

Monte  (O.).  Uma  nova  praga  do  ieijao,  Cerotoma  uncicornis.  Germ. 
[A  new  Pest  of  French  Beans.] — Chacaras  e  Qmntaes,  xl,  no.  6, 
p.  587,  1  fig.   S.  Paulo,  15th  December  1929. 

The  Galerucid,  Cerotoma  uticicornis,  Germ.,  is  recorded  as  feeding  oii 
-  the  leaves  of  French  beans  in  the  State  of  Minas  Goaes,  Brazil,  causing 
the  plants  to  wither  and  die.  As  lidther  egg$  nor  larvae  were  found 


Digitized  by  Google 


174 


on  the  beans,  this  beetle  probably  breeds  on  some  yM  plant ;  only 
legtuninous  plants  were  attacked  In  feeding  experiments. 

DE  Andrade  (£.  N.).  A  mom  da  madflin;  [Tbe  Timber  Fly.]— 
Chacaras  e  Quinlaes,  xl,  no.  6,  pp.  595-597,  2  figs.  S.  Paulo, 
15th  December  1929. 

Very  little  is  known  concerning  the  large  timber-infesting  fly. 
PaiUophihalmm  piclus,  Wied.,  and  this  note  is  preliminary  to  a  report 

on  observations  made  by  the  author  in  Brazil.  A  list  is  given  of  trees 
found  to  be  attacked  by  the  larvae,  which  bore  into  the  wood.  Oi 
over  7,000  trees  of  the  genus  Casuarina  examined  in  S.  Paulo,  40  per 
cent,  were  infested.  The  egg  stage  lasts  22-26  days,  the  total  life- 
cyde  requiring  two  years.  In  four  consecutive  yem,  the  first  adults 
emogied  early  in  October  and  the  last  usually  in  Mardi. 

WoLCOTT  (G.  N.).  Informe  del  jele  de  la  seodto  de  entomologit* 

[Report  of  the  Chief  of  the  Entomological  Section,  Experiment 
Station  of  the  National  Agrarian  Society,  Lima,  Peru.] — Mem. 
Estac.  exptl.  agric.  Soc.  nac.  aerar.,  1927-1928,  no.  1,  pp.  31-62. 
111-115,  12  figs.    Lima,  January  1929. 

This  report  deals  with  pests  of  sugar-cane,  cotton  and  Citrus 
observed  in  1928,  of  which  all  the  important  ones  have  been  recorded 
in  other  papers  IR.A.E.,  A,  xvii,  99,  319,  657,  667,  etc.j. 

MuNRo  (J.  \V.)  «±  Thomson  (W.  S.).   Report  on  Insect  Iniestation  of 
BtoM  Qbibbo.—E.M,B.  24,  40  pp.,  4  pis.,  46  refs.   London,  ' 
H.M.  Stationery  Office,  December  1929.  Price,  Is.  Bd,  net. 

Previous  literature  on  pests  of  stored  cacao  is  reviewed,  and  an  account 
is  giv«i  of  a  survey  made  in  London  warehouses,  including  notes  on  the 
methods  of  storage  and  the  infestation  of  consigrmients  from  various 
countries.  The  product  is  frequently  found  to  be  infested  on  arrival, 
the  insects  having  probablv  attacked  it  during  the  drying  stapes  in  the 
country  of  origin.  The  most  important  of  tlu  sr  pests  are  Aracxfru^ 
fasciculatus,  DeG.,  Corcyta  cephalonica,  Stamt.,  and  Ephestia  eiuiiuia, 
Hb.  The  first  of  these  is  widely  distributed  in  tropical  countries,  but 
has  but  little  resistance  to  cold  and  soon  becomes  sluggish  ami  dies 
during  the  cold  weather  in  England,  so  that  it  is  improbable  that  it 
can  maintain  itself  without  re-importation.  It  is  an  important 
primary  pest  of  nutmegs,  which  are  apparently  the  preferred  food 
and  is  at  present  a  serious  pest  of  cacao  only  in  consignments  from  the! 
Gdd  Coast.  The  damage  to  cacao  beans  is  characteristic  ;  the  bean 
shows  a  large  exit-hole,  while  inside  it  the  cotyledons  are  largely  re^ 
placed  by  the  larval  frass,  in  the  form  of  a  yellowish  dust,  entirely 
different  from  that  of  Ephcstia.  The  bean  is  often  very  much  hollowed 
out  by  the  iarva  (only  one  of  which  is  found  in  each  bean),  and  pupation 
generally  occurs  within  it,  which  is  again  unlike  Ephesiia.  It  is 
possible  that  cacao  may  be  sometimes  infested  from  nutmegs  storedj 
m  the  same  warehouse  during  the  summer,  but  this  could  not  occur  id 
winter.  T 

Corcyra  cephalonica  is  comparatively  widely  distributed  as  a  cacao! 
pest,  but  the  degree  of  infestation  is  almost  negligible.  Tn  it*;  life-j 
history  and  the  damage  done  it  is  very  similar  to  Ephestta,  but  it  ii 
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not  yet  known  whether  it  can  withstand  the  winter  in  Britain.  The 
cocoons  constructed  by  the  mature  larvae  are  made  of  thick  white 
silk,  whereas  those  of  Ephestia  are  smaller  and  greyish,  and  are  often 

clustered  or  even  matted  together. 

Ephestia  elutclla  is  by  far  the  most  important  of  these  cacao  pests, 
and  is  found  in  London  warehouses  on  cacao  from  all  parts  of  the  world, 
no  variety  being  immune.  It  also  attacks  many  other  kinds  of  food 
and  stored  products  and  Is  continually  being  introduced  from  one 
source  or  another  abroad.  Examination  of  infested  bags  of  cacao 
showed  that  the  maximum  larval  abundance  occurred  in  July-August, 
followed  by  maximum  pupal  numbers  in  September.  What  takes 
])lar(>  between  December  and  April  is  not  yet  known.  This  species 
seems  capable  of  withstanding  intense  cold,  and  larvae  have  been  found 
in  hibernation  among  sheets  of  paper  in  a  warehouse  during  a  severe 
London  winter.  From  about  the  end  of  June  to  mid-August,  and 
particularly  in  July,  the  adults  occur  abundantly,  often  in  such  numbers 
as  to  he  a  serious  nuisance.  The  indications  during  examinations  in 
1928  were  that  cacao  arriving  at  the  warehouses  between  January  or 
February  and  July  was  the  most  heavily  infested.  Both  adults  and 
larvae  show  a  great  aversion  from  light,  and  the  larva,  having  once 
secreted  itself  in  a  crack  in  the  husk  of  a  cacao  bean,  remains  there 
until  mature.  Biological  experiments  have  shown  that  there  is  quite 
a  definite  inconstancy  in  the  rate  of  development  of  individual  larvae, 
so  that  some  of  the  progeny  of  the  July  infestation  may  develop 
quickly  and  emerge  in  October,  while  the  majority  emerge  in  the 
following  May,  June  or  July  and  others  may  take  longer  still  to  complete 
the  cycle.  It  is  conceivable  that  larvae  and  pupae  introduced  in 
autumn  and  winter  are  retarded  long  enoi^h  to  increase  the  numbers 
of  the  next  July  Hight,  wlule  those  introduced  in  spring  and  summer 
may  comprise  the  greater  number  of  the  Jtily  moths  and  also  the 
majority  of  those  seen  in  May,  June,  late  August  and  September. 

E.  elulella  is  sometimes  heavilv-  pnrasit  is^  d  by  Microbracon  hebetor, 
Say.  which  attacks  large  rather  than  small  larvae.  When  full-grown, 
the  parasite  larvae  spin  small,  white  cocoons  near  the  shrivelled 
remains  of  their  hosts.  The  adults  are  most  numerous  in  September 
and  early  October,  when  the  full-grown  larvae  of  EphesHa  have  begun 
to  wander.  Many  that  have  escaped  parasitism  are  then  stung,  but 
oviposition  does  not  apparently  take  place ;  the  host  larvae  die  almost 
immediately,  and  their  dead  bodies  may  be  seen  in  hundreds  adhering 
to  the  cnrao  bags  and  to  the  ceiling.  The  life  r\  rle  and  habits  of  this 
parasite  under  conditions  in  Britain  require  workmg  out,  as  well  as  the 
possibility  of  its  use  for  the  biological  control  of  E.  eluiella  in  ware- 
houses. The  Bethylid,  HcH^^s  hawaiiensis,  Ashm.,  parasitises 
larvae  of  both  E,  ekOella  and  Corcyra  c^halomca,  but  is  not  at  all 
numerous  and  cannot  at  present  be  considered  of  any  importance. 

Preh"minary  tests  have  been  carried  out  to  determine  the  effect  on 
£.  eluttlla  of  fumigation  of  cacao  in  bags  with  hydrocyanic  acid  gas. 
The  result  showed  practically  100  per  cent,  mortality  of  larvae,  pupae 
and  adults,  afiei  y  hours'  exposure  to  a  concentration  of  gas  of  about 
1  -5  per  cent.,  and  the  cacao  beans  were  found  to  absorb  a  relatively 
low  amount  of  the  gas ;  in  any  case  the  roasting  of  the  beans  during 
manufacture  would  eliminate  any  gas  absorbed.  A  proprietary 
spray  killed  all  larvae  that  it  touched  but  was  ineffective  as  a  deterrent. 
Strips  of  grertsr-proof  paper  smeared  with  adhesive  and  pasted  in  a 
coutmuous  band  around  the  wails  were  successful  in  trapping  the 
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larvae,  but  required  constant  renewal.  All  remedies  in  England 
can  be  only  palliatives,  and  control  should  begin  in  the  country  al 

export. 

Some  30  species  in  all  have  been  found  in  association  with  stored 
cacao,  and  during  the  survey  of  warehouses  it  was  found  that  the 
weevil,  Caitlophilus  UUinasus,  Say,  and  the  Anobiid.  Lasioderma 

serricame,  F.,  are  major  pests  of  ginger.  Breeding  in  cacao  beans  and 
in  dust  and  particles  of  various  stored  products  were  PUnus  tectus, 
Boield..  and  beetl*-^  of  the  eenus  Laemophloeus.  Species  of  Crypto- 
phtj^Ks  were  found  associated  with  various  moulds  and  may  be  attracted 
by  the  moulds  produced  in  cacao.  Other  insects  not  connected  with 
any  particular  product  were  Muscid,  Tachinid  and  Drosophilid  flies, 
and  the  beetles,  Lydtts  bntnneust  Steph..  and  Dinodmts  mimUus,  F. 


Staniland  (L.  N.)  &  Walton  (C.  L.).  The  Long  Ashton  Tar  Distiiiate 
Waili:  FMd  KqwiiiiMiiti,  1929.— IL — /.  Minisl.  Agric,  xxxvi, 
no.  9,  pp.  828-835,  3  pis.,  1  diagr.,  4  refs.  London,  December 
1929. 

An  accoimt  is  ^ven  of  the  concluding  stages  of  field  experiments 
with  the  Long  Ashton  tar-distillate  wash  against  Plesiocoris  rugicolHs, 
Fall.,  on  apples  in  England,  the  preliminary  results  of  which  have 
already  been  noticd  ^  R.A .  E.,  A.  xvii,  673\  Estimation  of  the  damaee 
by  eye  was  disregarded,  and  the  figures  obtained  are  tht  n  <nlt  of  actual 
counts  and  weighings  of  the  crop  from  the  trees.  The  fruit  was  graded 
into  two  classes :  those  apples  showing  definite  Capsid  injury,  whether 
pronounced  or  slight  only,  and  those  entirely  free.  Detailed  results 
are  shown  in  tables.  The  amount  of  fruit  marked  by  P.  rugicollis  was 
greatly  reduced  on  trees  sprayed  with  Long  Ashton  tar-dlstillate  wash 
at  10  per  cent,  strength,  wlien  compared  with  unsprayed  trees  and 
with  those  sprayed  with  the  proprietary  wash  at  the  same  strength. 
Moreover,  in  several  instances  there  was  a  noticeable  increase  in  the 
weight  of  clean  fruit  as  well  as  in  the  total  weight  of  the  crop.  These 
results  show  that  the  statement  made  regarding  the  consistently 
high  degree  of  control  obtained  against  P.  rugicollis  on  apples  with 
Long  Ashton  tar-distillate  wash  at  10  per  cent,  strength  [loc.  cit.'  is 
fully  justified  as  a  general  rule,  and  the  recommendations  for  spraying 
apples  with  this  wash  during  the  dormant  season  are  repeated. 


GrassI^  (P,  p.).  Un  ravageur  des  arbres  fruitiers  :  la  ^uzgre. — Prog, 
ai^ric.  vttic,  xcii,  no.  49,  pp.  544-547.  MontpelUer,  8th  December 
1929. 

For  some  years  the  larvae  of  Zeuzera  pyrina,  L.,  have  caused  con- 
siderable damage  to  fruit  trpe<;  in  the  south  of  France.  The  larva,  pupa 
and  adults  of  both  sexes  are  briefly  described.  The  moths  are  preser.* 
from  June  to  October,  being  most  numerous  from  the  middle  of  Juiv 
to  the  middle  of  September.  Eggs  are  laid  singly  or  in  batches  of 
three  or  four  in  cracks  in  the  bark  of  the  trunks  or  branches  and  hatdi 
in  10-1 5  days.  The  young  larvae  probably  migrate  for  a  short  distance 
before  boring  into  the  bark,  so  that  two  or  more  are  rarely  found  in  the 
same  branch.  It  is  estimated  that  a  singK-  femaU>  lays  fr^ni  150-200 
eggs  and  lives  for  several  weeks.  At  the  end  of  one  or  two  months  the 
larva  bores  into  the  wood,  working  upwards  for  1 1-16  ins.    Its  presence 
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is  revealed  by  excreta  ejected  from  the  lower  end  of  the  buixow.  The 
infested  branches  dry  up  and  die.  The  length  of  the  life<ycle  varies 
with  the  climate ;  in  Mediterranean  regions  it  lasts  about  10  months ;  in 

Langucdoc  about  a  year,  and  in  the  centre  of  France  probably  two  years. 
In  certain  woods  development  is  more  rapid  than  in  others.  When 
mature,  the  larva  descends  the  gallery  and  forms  a  cocnon  near  the 
opening.  The  pupal  stage  lasts  two  or  three  weeks.  /.  pyrina  has 
many  f ood-p]ants»  but  in  this  region  apples,  peais  and  plums  are  most 
frequently  attacked.  Observations  on  an  orchard  near  MontpeUier, 
into  which  the  moth  was  introduced  with  young  quince  trees,  aiowed 
that  spread  was  n!ow.  Old  trees  were  the  first  attacked  and  succumbed 
in  a  short  time,  and  young  trees  given  proper  treatment  survived,  from 
which  it  appears  that  the  larvae  prefer  wood  without  too  great  a  flow 
of  sap. 

The  most  effective  method  of  control  consists  in  inserting  0-1-0-2 
gm.  calcium  cyanide  or  0-2-0*4  gm.  paradichlorobenzene  in  the 
galleries  and  subsequently  closing  up  the  openings. 

DoUENCE  (A  ).  L68  tipoles.— Zool.  agrtc,  xxviii,  no.  8,  pp.  113- 
123,  4  figs.,  21  refs.   Bordeaux,  August  1929. 

Lists  are  given  of  the  more  injurious  species  of  Tipulids  known  to 
occur  in  Germany.  Italy,  England  and  Holland,  and  their  morphology, 

bionomics  and  control  are  collectively  di'-russed  from  the  literature. 
The  author  has  secured  good  results  with  baits  consist incr  "f  1  part 
copper  arsenite  to  25  parts  sawdust  or  17  parts  bran,  moistened  with 
water.  The  baits  may  be  scattered  at  random  or  in  rows,  as  the  larvae 
come  to  the  surface  during  the  night. 

Betrem  (J.  G.).  De  iepenzidcto  en  de  fepenspinfkeven.  [The  Elm 
Disease  and  the  Elm  Cambium  Beetles.] — Tijdschr.  Plantenziekt., 
XXXV,  no.  11,  pp.  273-287,  3  pis.,  55  refs.  ;  Versl.  &  Meded. 
Plantenz.  Dienst,  no.  60,  pp.  3-17,  3  pis..  55  refs.  Wageningen, 
1929  &  1930.    (With  Summaries  in  German.) 

An  account  is  given  of  experiments  in  Holland  with  Scolyius  scolylus, 
F  .  to  test  the  possibility  of  this  beetle  and  the  allied  S.  tnultistriatus. 
Marsh.,  being  concerned  in  the  spread  of  the  fungus,  Graphitnn  ulmi, 
which  is  the  cause  of  the  Dutch  elm  disease.  S.  scolyius  has  two 
generations  a  year,  the  adults  appearing  at  the  end  of  May  or  early  in 
June  and  again  in  August.  Maturation  feeding  of  the  yoiuig  adults 
occurs  in  the  bark,  cambium  and  buds  of  the  highest  branches  of  healthy 

well  as  of  diseased  elms  ;  and  the  females  make  mines  for  oviposition 
in  the  bark  of  diseased  or  weakened  trees.  Beetles  taken  from  diseased 
trees  were  shaken  up  in  water,  and  this  water  produced  colonies  of 
ulmi  on  agar  culture  plates.  Beetles  allowed  to  move  on  sterile 
agar  plates  gave  rise  to  infections  of  G:  uhm,  as  did  the  intestines  of 
beetles  that  had  been  externally  disinft  c  ted  with  a  strong  solution  of 
mercury  bichloride.  It  is  prubable  that  the  adult  beetles  acquire  the 
infection  in  the  pupal  chamber  and  transmit  it  durinij;  maturation 
leeding.  Beetles  buring  mines  in  weakened  trees  may  also  inlect  them. 
There  is  a  connection  between  drought  and  elm  disease,  because  lack 
of  water  in  the  tree  enables  the  beetles  to  penetrate.  Trees  that  have 
been  transplanted  should  be  well  watered  t  j  i  otect  them  against  the 
beetles.  For  control  it  is  necessary  to  fell  all  infested  ti^s;  preferably 
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in  late  July  or  early  August  and  during  the  winter.  The  bark  must  he 
removed  and  destroyed.  :is  it  harhoiirs  beetles  and  the  fungus  fructifies 
on  its  inner  surface,  and  also  on  the  outer  surface  if  the  bark  is  wet. 

DE  Fremery  (P.).  Over  onmiTore  Insecien  in  Copra.  [Omnivorua^ 
Insects  in  Copra.] — Ber.  A/d.  Handelsmus.  kol.  Inst.,  no.  44,  10  pp., 
2  figs.  Amsterdam,  1929.  (Reprint  bom  De  InMsche  Mercww, 
no.  20,  15th  May  1929.) 

A  case  of  copra,  opened  at  Amsterdam,  was  found  to  be  infested 
by  StYvaMfissMn'fumtfiisM,  L.,  Tnholiwmeai^laiiMum,  Hbst.,  and  Necrohin 
rufipes,  DeG.,  over  95  per  cent,  of  the  insects  being  S.  surinammsis. 
Examination  of  the  material  led  to  the  conchision  that  this  beetle 
prefers  copra  of  which  the  cell  structure  has  broken  down.  Cell 
degeneration  is  probably  the  result  of  the  f>rrnrrence  of  bacteria  at  the 
time  the  copra  is  dried,  so  that  the  prepaiation  of  the  product  is  a 
factor  of  great  Importance  as  regards  its  susceptibility  to  attack  by 
pests  [c/.  J?.i4.£.,  A,  xvii,  685]. 

iL  SontaMii  betreCtend  die  Bektoiptang  ym  Kfukhwiten  nnd 
flfthMUnjfi  der  Obstbaome.    [Si.\th  Conference  on  the  Control 

of  Diseases  and  Pests  of  Fruit  Trees.] — Schweiz.  Z.  Ohst-  u.  Wetri' 
bau,  xxxix,  no.  1-2,  pp.  1-69,  6  figs.  W&denswii,  18th  January 
1930. 

The  papers  read  at  this  meeting  on  30th  November  1929at  Wadens\\'il, 
Switzerland,  included  a  statement  by  W,  Peter  that  Dr.  Wiesmann 
had  found  a  spray  of  8  per  cent,  fruit-tree  carbolineum  applied  on 
17th  April  when  the  fruit  buds  were  slightly  open  and  a  few  leaves  were 
present  to  be  a  very  good  repellent  for  protecting  apple  trees  against 
tbe  apple  blossom  weevil  [Anthonomus  pomorum,  L.].  Tbe  leaves 
were  slightly  scorched,  but  soon  recovered  ;  blossoming  was  delayed 
for  about  8  days.  Dr.  M.  Staehelin  reported  on  work  against  the  small 
winter  moth  [Cheimatobia  bmmata,  L.],  which  is  a  very  dangerous 
pest  of  cherries  in  Switzerland,  where  the  iaigc  winter  moth  [Hybernia 
tUfoUaria,  CI.]  is  rare.  When  the  moth  is  very  abtmdant,  two  adhesive 
bands,  one  placed  higher  up  than  the  other,  have  given  such  excdlent 
results  as  to  justify  the  double  expense.  W.  Emi  found  that  two 
si)rayings  with  a  mixture  of  lead  arsenate  and  lime-sulphur  (just 
before  and  after  blossoming)  followed  by  two  sprayings  with  a  mixture 
of  lime-sulplmr  and  hydrous  ferrous  siilphate  proved  very  successful 
in  protecting  cherry  trees  against  C.  brumata  and  the  shot-hole  disease 
of  cherry.  H.  Spreng  reported  that  whereas  86«4  per  cent,  of  the 
leaves  of  untreated  trees  had  beendamagedby  the  moth  and  the  fungus, 
the  injury  wns  37  per  cent,  when  a  spray  of  lime-snlphur  and  lead 
arsenate  had  been  applied.  Dr.  R.  Menzel  found  that  the  exceptionally 
severe  winter  of  1928-29  did  not  affect  the  winter  moth.  Early 
snmmer  treatment  with  an  arsenical  and  lime-sulphur  is  decidedly 
valuable,  but  a  single  application  of  fruit-tree  carbolineum  in  winter 
does  not  give  effective  control.  Corrugated  cardboard  bands  for 
trapping  the  larvae  of  the  codling  moth  'Cvdia  pofnoncUa.  L.]  should 
be  applied  at  the  end  of  June  and  removed  in  October,  unless  examina- 
tion of  them  shows  that  a  second  generation  will  occur,  in  which  case 
they  should  be  removed  in  July  and  replaced.  Menzel  also  records 
the  introduction  in  the  autumn  of  19SS  into  Wftdenswil  from  Tyrol 
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of  the  Chalcid,  Aphelinus  malt,  Hald.,  against  the  woolly  aphis  [Erio- 
soma  lanigerum,  Hausm.].  The  parasite  withstood  the  extremely 
cold  winter,  with  such  temperatures  as  —  26''C.  [— 14'8'*F.],  the 
parasitised  Aphids  being  sheltered  in  cracks  In  the  bark»  etc.  Its 
establishment  was  evident  through  the  following  summer  axid  autunm. 
Dr.  K.  Meier  stated  that  two  applications  of  calcium  arsenate  are 
more  etiective  than  one  of  lead  arsenate  against  the  codling  moth  and  its 
use  avoids  the  risk  of  dangerous  residues  on  the  apples.  Experi- 
ments described  by  A.  Zeller  indicate  that  calcium  arsenate  would  be 
equal  tp  lead  arsenate  il  its  adhesive  properties  were  as  good. 

CosTANTiNO  (G.).  La  mosca  delle  iru^  {Ceralilis  capitata)  Wiede- 
naim). — Cite.  R.  Lab.  Ent.  agrar.,  no.  6,  14  pp.,  7  figs.  Portici, 
December  1929. 

Brief  descriptions  are  given  of  all  stages  of  Lerahits  capttata,  Wied., 
and  of  its  distribution,  with  a  list  of  the  fruits  infested  by  it  in  Italy. 
Up  to  now  it  has  not  been  found  in  grapes  grown  in  that  country. 
Citrus  is  attacked  severely  only  if  the  fruit  is  left  on  the  trees  after 
becoming  suffici*  ntly  ripe  for  market.  The  life-histon,'  of  the  fly  is 
described.  In  favourable  circumstances  it  can  h'xvv  6  or  7  generations 
a  year  in  southern  Ttalv  and  Sicily,  of  which  the  lirst,  from  January  to 
March  or  April,  and  liie  seventh,  in  November  and  December,  attack 
oranges.  In  peach-growing  districts  the  third  generation  of  the  fly 
becomes  harmful  in  the  second  half  of  July,  which  is  the  beginning  of 
the  normal  ripening  period  of  peaches,  whereas  the  second  generation 
(May — June),  which  infests  the  few  oranges  left  on  the  trees  or  early 
peaches  and  apricots,  is  very  scanty. 

Attempts  are  to  be  made  to  introduce  a  Chalcid  parasite,  Syniu- 
mosphyrum  indkum,  Silv.,  from  Sooth  India ;  a  previous  importation* 
in  1909,  did  not  succeed.  A  special  trap  for  the  flies  consists  of  a  glass 
jar  about  4^  ins.  high,  ins.  wide  at  the  base  and  narrower  at  the  neck, 
which  has  a  screw  cap  of  zinc,  to  which  a  hook  is  attached  to  hang  the 
jar  in  the  tree.  The  bottom  of  the  jar  rises  inwards  like  a  cone  1|  in. 
high,  at  the  top  of  which  there  is  an  aperture  |  in.  in  diameter  by  which 
the  flies  enter.  The  bait  is  water  containing  29-25  per  cent,  of  wine 
vinegar  or  10  per  cent,  of  beet  molasses  from  winch  the  sugar  has  been 
removed.  The  traps  should  be  hung  up  about  the  end  of  May  or  early 
in  June,  at  the  beginning  of  the  second  generation ;  one  jar  is  effective 
for  a  radius  of  about  10  ft. 

Strohmkyer  (H.)  Zwei  neue  Borkenkaler  aus  Spanien.  [Two  new 
Bark- beetles  from  Spain.] — Ent.  Bl.,  xxv,  no.  4,  pp.  181-182, 
1  pi.  Berlin.  3 1st  December  1929. 

The  new  Scolytids  described  are  Ips  {Piiyogenes)  herbellac,  from 
Pinus  sylvestris,  and  Crypturgus  barbeyi^  from  Abies  pinsapo. 

Strohmeyer  (H  )  Forstentomologiflche  Studien  im  Pinsapo-WM 
der  Siena  de  Eonda.  [Entomological  Studies  in  the  Forest  of 
Ahiespinsapo  in  the  Sierra  de  Ronda.]— Z.  PflKrankk.,  3d,  no.  1-2, 
pp.  1-7, 8  figs.  Stuttgart,  [1929]  1990. 

This  study  of  the  insect  pests  of  Abits  pinsapo  in  a  1,500-acre  forest  in 
the  Sierra  de  Ronda,  Andalusia,  was  carried  out  in  1927.  The  species 
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found  were  a  small  moth,  which  was  the  only  pest  of  primary  import* 
ance,  the  larvae  injuring  the  buds  and  current  year's  leaves;  BupresUt 
flavoangula,  Fairm.,  previously  known  only  from  Algeria  and  Morocco, 

where  it  infests  Cedrus  atlantica  and  Abies  numidica,  mining  the  bark 
and  cambium  ;  Cryphalus  numidicus.  Eichh.  ;  and  Crypturgus 
barbeyi,  Strohni.  [see  preceding  paperj,  wliicii  is  probably  the  species 
recorded  as  Cryptttrgus  numidicus,  Ferr.,  by  Bezares  in  1928  [R.A,E,, 
A,  xvii,  574]* 


Frvdrychfwicz  (J.).  Nonnenstudien.  [Nun  Moth  Studies.] — Z. 
P/lKrankh.,  xl,  no.  1-2,  pp.  26-44,  3  figs.,  5  refs,  Stuttgart, 
[1929]  1930. 

To  obtain  data  on  the  biology  of  Lymantria  monacha.  L..  the  author 
bred  numerous  larvae  in  batches  of  5-6  in  boxes,  and  noted  such 
points  as  the  weights  of  the  larvae,  of  the  needles  eaten,  of  those  cut  ofi 
but  not  consumed,  and  of  the  excreta,  and  the  number  of  excreta 
particles.  A  description  is  given  of  the  technique  employed,  and  the 
figures  obtained  for  the  various  instars  are  shown  in  tables. 


Streiter  ( — ).  Tachycines  Bekampfong.  [Measures  against  Tachy- 
Hnes,"] — Die  GaiienweU,  1928,  p.  175.  (Abstract  inZ.  PflKrankh,, 
xl,  no.  1-2,  p.  94.   Stuttgart,  [1929]  1930.) 

The  grasshopper,  Tachycines  [asynamorus,  Adel.J  and  ants  in  gre^- 
houses  may  be  trapped  in  bottles  one-third  filled  with  rum  diluted  with 
water  and  sunk  in  the  soil  up  to  the  neck. 


Jancke  (O.)  Beitiage  zur  Biologie  und  Bekampfung  der  Kirschhlilten- 
motle  (Argyrestkia  ephippieUa  F,).  tContributions  to  the 
Biology  and  Control  of  the  Cherry  Blossom  Moth.]— Die  Garten- 
bauwiss.,  ii.  p.  300.  3  figs.,  1929.  (Abstract  in  Z.  PJlKrankh,, 
xl,  no.  1-2,  pp.  97-d&   Stuttgart,  [1929]  1930.) 

In  furtlu  r  investigations  at  Naumburg,  Germany,  on  Argyreslkia 

ephippieUa,  ¥.,  on  cherry  [c/  R.A .  £".,  A,  xv,  557],  a  flight-period  lasting 
from  mid-June  to  mid-Sept  i  inbor  was  ob^rrvcd  'cf.  xvi,  612  . 
Eggs  begin  to  be  laid  in  hirge  numbers  in  the  third  week  after  emergence 
(early  July),  and  ()\  iposition  reaches  its  maximum  five  weeks  later. 
The  Encyrtid  egg-parasite,  Ageniaspis  atricollis,  Dahn.,  became  abun- 
dant only  when  the  host  eggs  were  present  on  the  branches.  Of  the 
various  insecticides  tested,  a  reliable  fruit-tree  carbolineum  is  held  to 
be  the  most  convenient  and  economical. 


Arthold  (M.).   Die  Engerlingbekampfung.   [Measures  against  White 
^  yuh^.]—Landwirtsch.,  1928,  pp.  62-63.   Vienna,  1928. 
DerRebenwickler^Manzenschutz."  [The  "  Pflanzenschutz"  Vine 
Envelope.]— r.c,  pp.  157  1 5S    2  figs.    (Abstracts  in  Z.  Pfi- 
Krankh.,  xl,  no.  1-2,  p.  101.    Stuttgart,  [1929]  1930.) 

As  a  protection  against  Lamellicorn  lar\  ae  in  Austria,  vines  before 
planting  arc  enclosed  in  a  fine-meslu-d  netting  of  wire,  and  then  dipped 
.  in  a  thin  paste  of  clay,  which  fills  the  cylinder  of  netting. 
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DscHERicH  (K.).  Bte  Bakiiinpfftiig  te  KiefemMattwespc  {Lophyrus 
pini  L.)  im  fldmetzmger  Wald  mit  **  Fontestaniiit."  [Work 

against  the  Pine  Sawfly  in  the  Schwetzinger  Forest  with 
"  Forstesturmit."]— /'oys/tt^'ss.  ZbL.  1928.  p.  885,  1  f^tr  (Abstract 
in  Z.  PflKrankh.,  xl,  no.  1-2,  pp.  102-103.  Stuttgart,  [1929] 
1930.) 


In  1927,  1,500  acres  of  pines  at  Schwetzinger,  Germany,  were  infested 
by  Diprio7j  {Lophyrus)  pini,  L.  Treatment  of  tbr  trevs  with  pro- 
prietary arsenicai  dusts  killed  the  larvae  in  large  numbers. 

[Fractical  Information  for  Gkirdeners  and  Fruit  Growers  in  Bavaria.^ — 
Prakt.  Bl.  PJlanzcnb.,  vii,  no.  10-1 1.  pp,  237-289-   Freising,  1930. 

This  issue  of  this  journal  includes  papers  on  the  official  Bavarian 
plant  protection  service,  by  Dr.  Korfif ;  the  need  for  organisation  in 
work  against  pests,  by  Trenkle  ;  the  present  position  regarding  remedies 
against  disf  isrs  and  pests  of  plants,  by  Dr.  Korff ;  insect  pests  of 
vegetables  and  their  control,  by  Dr.  K.  Flachs ;  the  use  of  calcium 
cyanide  against  greenhouse  pests,  by  Weidinger ;  and  diseases  and 
pests  in  orchards  and  gardens  in  1929,  by  Drs.  Korff  and  Bdning. 

Catoni  (G.).  Die  Binigallmucke  [Dipiosis-Cofiianniu  pyrivora  Riley), 
oiDtf  te  gmtiihrllrhiton  OtatlMiiiiifdiidliiige.  [The  Pear  Gall- 
midge,  C.  Pyrivcra,  one  of  the  most  dangerous  Fruit-tree  Pests.] 
—Anz.  Schadlingsk.,  v,  no.  12,  pp,  149-155,  8  figs.,  1  ref.  Berlin, 
15th  December  1929. 

An  account  is  given  of  observations  on  CmUanma  pyrivora,  Riley, 
(pear  gall  midge)  made  in  the  Trentino,  Italy.  To  obtain  adults 
emerging  from  pupae  in  the  soil,  boards  were  placed  on  bricks  laid 
on  the  ground,  the  spaces  being  walled  up  with  earth.  Lamp 
glasses,  plugged  at  the  upper  ends,  wt  re  placed  over  holes  cut  in  the 
boards.  ICmergence  occurs  principally  in  the  morning,  and  may  be 
interrupted  for  several  days  by  rain,  cold,  or  wind.  It  takes  place 
about  the  time  that  the  pear-buds  blossom,  and  oviposition  begins 
immediately  afterwards.  A  female  lays  10-30  eggs,  not  always  all  in 
tiie  same  blossom.  These  hatch  in  4  or  5  days.  The  Iar\  ae  feed  on  the 
tlower  juices  and  then  attack  the  ovary.  As  the  infested  fruits  grow, 
they  become  gourd -shaped  ;  each  usually  cnnt.nns  15-20  larvae,  but 
up  to  four  times  that  number  may  occur  wiicn  several  flies  have 
oviposited  in  one  place.  After  completely  devouring  the  inner  parts 
of  the  young  pear,  the  larvae  drop  to  the  ground  and  spin  their  cocoons 
at  a  depth  of  up  to  2  inches.  They  aestivate  as  larvae  and  hibernate 
as  pupae.  The  cocoons  underground  can  resist  the  severest  drought, 
hut  soon  dry  up  when  exposed  to  air  and  sunshine.  Pears  that  blossom 
late  or  very  early  are  less  severely  infested. 

Parasites  that  are  very  effective  in  reducing  the  numbers  of  C. 
p)rivora  include  Plaly^asier  linealus,  Kieff.,  Tridymus  pyricola,  Marchal, 
fnosiemma  Pyricola,  Kieff.,  and  Chasmodon  apierus,  Nees.  Poultry 
and  other  tnrds  also  destroy  the  larvae.  A  noticeable  check  is  exercised 
bv  a  disease  that  begins  to  appear  at  thi  tinu-  wlicn  the  larvae  abandon 
tile  pears.  A  discolouration  is  produced  similar  to  that  in  larvae 
infected  by  Botryiis  U'nclla.  All  these  causes  result  in  a  larval 
mortality  of  over  80  per  cent. 
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The  control  measures  recommended  include  collection  of  infested 
pears  ;  the  application  of  heavy  tar-oil  to  the  soil  a  few  days  before  the  1 
larvae  leave  the  fruits,  the  effect  of  this  treatment  lasting  for  about  a  I 
week;  and  digging  over  the  soil  in  July  to  expose  the  coccxms  to 
air  and  sunlight ,  and  also  in  spring,  when  the  flower-buds  are  beginning 
to  swell,  as  this  causes  the  adults,  which  only  live  for  about  four  days, 
to  emerge  so  that  they  die  before  being  able  to  oviposit  in  the  blossoms. 
Infections  with  Botrytis  Undla  were  highly  successful  in  the  laboratory, 
but  failed  in  practice. 

Pax  (F.).  Das  Ende  der  Nelkenwickler-Kalamitat  in  Breslan-Honds- 
feld.  [The  End  of  the  Outbreak  of  the  Carnation  Tortricid  at 
Breslan.] — Anx.  SchSdUngsk,,  y,  no.  12,  pp.  155-157,  4  refs. 
Berlin,  15th  December  1929. 

As  a  result  of  the  severe  infestation  of  carnations  by  Toririx  pronu- 
batM,  Hb.,  at  Breslan  In  1928  [R.A.E.t  A,  xvii,  134],  the  growers 

concerned  destroyed  all  carnation  plants  in  the  open  and  cultivated 

other  plants  in  the  greenhouse  affected.  No  trace  of  the  moth  could 
be  found  in  October  1929.  In  the  o])en  it  had  probably  failed  to  survive 
the  severe  winter,  thougli  experiments  have  shown  that  the  larvae 
can  resist  a  temperature  of  —25°  C.  [—13°  F.]  for  several  days. 

BoRCHERT  [A.].  luvestigatious  on  the  Ooconence  otAcarapis  externus 
in  bMttlij  WMtM.^B$e  World,  x,  no.  11.  p.  149.  Can&berley» 
Surrey,  November  1929. 

In  addition  to  living  in  the  body  of  the  bee  and  causing  acaruie 
disease,  the  mite,  AcarapU  woodi,  Rennie,  is  also  known  to  bevddesprNul 

in  bee  colonies,  living  apparently  harmlessly  on  the  outer  surface  of  the 
bee's  body.  Tlie  question  as  to  whether  the  external  form  [for  which 
the  namo  4  externus  has  been  proposed  (r/.  R.A.E.,  A,  xvii.  'l^Y  \^  a 
harmless  species  distinct  from  ,4 .  woodi  or  whether  its  presence 
represent.s  the  beginning  of  ti  a*  Ueal  infection  has  been  much  discussed, 
and  has  given  rise  to  conflicting  views.  The  author  has  attempted  to 
solve  the  problem  V)y  examining  large  numbers  of  bees  from  heavily 
infested  colonies  in  Germany  during  1927-29.  From  43,868  bees 
examined  in  all.  lar^^e  numbers  of  external  mites  were  obtained,  but  in 
no  single  instance  were  mites  in  any  stage,  or  signs  of  their  previous 
presence,  observed  in  the  tracheae.  It  is  not  known  where  these 
mites  live  and  breed ;  they  increase  considerably  during  the  w^ter 
rest.  Until  further  information  is  obtained,  the  external  mite  cannot 
be  regarded  as  a  pathogenic  organism,  and  it  has  been  shown  to  be  at 
any  rate  biologiralh-  distinct  from  the  tracheal  mite  ;  the  author 
does  not.  however,  deny  the  possibility  that  the  one  species  may  pass 
over  into  the  other. 

Appel  ( — ).  Die  Arbeit  der  Biologischen  Reichsanstalt  im  onterel- 
bischen  Obstbaugebiet.  [The  Work  of  the  Imperial  Biological 
Institute  in  the  Fruit-growing  Districts  on  the  Lower  Elbe.] — 
.1  rh.  bid.  RHchsansi,,  xvii,  no.  5,  pp.  385-390.  Berlin,  November 
1929. 

The  bulk  of  this  report  is  devoted  to  Psylla  maU,  Schmidb.  {«pfle 
leaf  sucker]  [Rji.E.,  A,  xvii,  483,  484]. 
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Speyer  (W.).  Die  klimatischen  und  parasitaren  Faktoren  iin  Ur- 
sachenkomplez  der  Obst-Fehlemten  an  der  Niederelbe.  [The 
climatic  and  parasitic  Factors  in  the  Complex  of  Causes  of  the 
Crop  Failures  on  the  Lower  Elbe.]— ^rd.  biol.  Reichsansi.,  xvii, 
no.  5,  pp.  423-434,  1  chart,  11  refs.  Berlin,  November  1929. 

Orchard  pests  found  on  the  Lower  Elbe  include  the  Psyllid,  Ps^Ua 
malt,  Sdimidb.,  and  AnOitmomits  fiomomm,  L.,  on  apples ;  Lecamum 
c€frm,  Bch.,  and  PmraUtfonychm  pilasus,  C.  &  F.,  oft  plums ;  and  the 

winter-moths,  CheimaitUna  Ifrumata,  L.,  and  Hybernia  defoliaria,  CI.. 

a.ttacking  all  fruit  trees.  Over  the  whole  area  it  is  estimated  that 
I*,  mali  causes  an  average  crop  loss  of  30  per  cent,  on  apple,  and  the 
other  species  (taking  the  two  moths  together)  5  per  cent,  each  on  their 
respective  food-plants. 


ScHWARz  (0.)  &  ToMASZEwsKi  (W.).  Untersuchongen  ttber  dai 
Anftreten  der  QriUwiiganktieiten  im  Bandowbmch.  (Voiiiiitige 

MitteOung.)  [Investif^fritions  on  the  Occurrence  of  Diseases  of 
Grasses  in  the  Randowbnich  District.] — NachrBl.  dents.  PflScih 
Dienst,  ix,  no.  12,  pp.  99-101,  4  refs.    Berlin,  December  1929. 

White  ear  disease  has  caused  a  constant  decrease  of  the  seed-crop 
of  meadow  grasses  (up  to  75  per  cent,  in  the  case  of  Poa  praiensis) 
at  the  Randowbruch  seed  centre,  Gprmany,  in  recent  years.  An 
investigation  of  the  causes  was  made  in  1929  on  a  wide  basis,  although 
P.  prateusis  and  Phahris  anmUnaeea  are  the  chief  grasses  grown 
for  seed.  In  the  production  of  complete  white  ear,  it  is  probable  that 
Rhynchota  play  a  larger  part  than  that  believed  by  Kaufmann  [J?.i4.£., 
A,  x'ni,  396-  and  others,  for  both  Capsids  and  Cercopids  were  in  many 
cases  abundant.  Still  commoner,  however,  were  instances  in  which 
pests  and  traces  of  their  injury  were  absent,  and  these  observations  and 
those  of  other  workers  on  the  inliuence  of  geological,  climatic,  and 
other  factors  seem  to  indicate  that  white  ear  is  a  symptom  produced 
by  a  variety  of  causes.  Far  more  harm  has  been  caused  of  recent 
years  by  larvae  of  gall-midges  that  destroy  the  reproductive  organs  in 
the  flowers.  Cecidomyiid  larvae  also  occurred  in  August  in  the  stalks 
of  Phalaris  arundinacea  and  Calamagrostis  t'pigt'ios,  and  Oscinella 
(Oscinosonui)  frit,  L..  was  found  particularly  on  Poa  pratensis, 
Phulans  ayundtnuccu,  und  Agroslis  alba.  Fhleum  praiense  was  infested 
by  the  larvae  of  Amaurasoma, 


HouBEN  (J.).  Normienmg  der  Obsttaimikirbolinenm.  [The  Stan- 
dardisation of  Fruit-tree  Carbolineum.] — NachrBl.  d^ds,  PflSeh- 
Dimsl,  X,  no.  1,  pp.  2-^.  Berlin,  January  1930. 

Examinations  of  various  German  and  foreign  brands  of  fruit-tree 
carbolineum  by  the  Imperial  Institute  for  Agriculture  and  Forestry 
have  yielded  results  warranting  the  establishment  of  standard  require- 
ments. Such  preparations  must  be  of  a  uniform  fluid  nature  and  must 
form  10  or  15  per  cent,  emulsions  with  distilled  water  that  must  not 
disintegrate  when  allowed  to  stand  for  72  houib.  iiie  carbolineum 
should  contain  at  least  60  per  cent,  of  coal-tar  oO,  of  which  at  least 
20  per  cent,  must  boil  at  over  270**  C.  [515^  F.] ;  all  other  components 
must  be  substances  known  to  be  harmless.   It  must  not  contam  more 
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than  15  per  cent,  of  acid  oils,  and  not  more  than  4  per  cent,  of  organic 
bases.  Methods  of  testing  tar-distiilates  to  show  whether  they  satisfy 
•(hese  requirements  are  described. 


Sfeyer  (W.).  FUegamiiden  an  Steokxttlmit  Bolmni  mid  MeeiaMst, 

[Fly  Maggots  on  Swedes,  Beans  and  Horse-radish.] — NachrBl. 
deuts.  PflSckDienstt  x,  no.  1,  pp.  3-4, 1  fig.   Berlin,  January  1930. 

Cases  of  severe  infestations  by  Anthomj^  larvae  occurred  in  June 
1929  in  the  Stade  district  on  the  Lower  Elbe,  when  Phorbia  (Chorio- 
phila)  trichodactyla,  Rond.,  completely  destroyed  swedes  in  seed-beds 
and  caused  extensive  damage  to  germinating  beans.  Maggots  found 
in  the  stems  of  horse-radish  were  determined  as  P.  (C.)  Jloralis,  Fail. 
Differences  observed  in  the  characters  of  the  anal  area  of  the  larvae  of 
P,  trichodactyla  from  beans  and  from  swedes  are  discussed ;  siznilar 
difierences  have  been  found  in  previously  published  figures. 


BoDHN'HEiMHH  (F.  S ).  StudieD  znr  Epidemiologie,  Oekologie  and 
Physiologie  der  afrikanischen  Wanderheusdirecke  {Schistocerca 
^re^aria  Forsk.).—/.  a}ige7z\  Ent.,  xv,  no.  3.  pp.  435-557,  55  tigs, 
Berlin,  P.  Parey,  December  1929.    Separates,  A/.8. 

The  recent  invasion  of  Palestine  by  Schtsfocerca  gregaria,  Forsk. 
(desert  locust)  afforded  an  opportunity  for  the  staff  of  the  Hebrew 
University,  Jerusalem,  to  investigate  some  aspects  of  the  locust 
problem,  and  the  results  of  these  investigations  are  presented  in  this 
paper. 

The  larvae  and  adults  of  all  locusts  are  much  more  resistant  to 
external  factors  than  the  eggs,  and  the  greatest  mortality  must  occur  in 
the  egg  stage.  Laboratory  expcnments  showed  that  the  vital  optimum 
is  at  30"^  C.  [86°  F.]  and  100  per  cent,  relative  atmospheric  hmiiidity. 
Tempoatures  remain  favouraUe  between  25-5  and  33^  C  [77*9- 
91 '4^  F.],  while  the  humidity  must  alwa}^  be  very  hi^.  The  less 
mature  eggs  are  more  susceptible  to  deficient  htunidity.  Below 
18"  C.  [64-4°  F  ]  no  development  takes  place.  To  ensure  the  conditions 
favourable  for  the  develojnncnt  of  eggs  in  the  field,  tlie  rainfall  must  be 
sufficiently  abundant  and  coincide  with  the  period  of  oviposit  ion. 
the  soil  must  be  thoroughly  soaked  to  the  depth  of  4  ins.  during  at 
least  the  first  half  of  the  development  period,  and  the  temperature  of 
the  soil  must  reach  a  daily  average  of  25-34'  C.  Under  such  conditions 
the  mortalit>  of  eggs  is  ver\-  low,  and  an  outbreak  can  develop  if  two 
favourable  years  occur  in  succession. 

The  regularity  of  the  periodicity  of  outbreaks  is  illusionarv;  in 
Palestine  the  years  of  outbreaks  were  1865-66,  1878,  1890,  1892/1899, 
1902, 1908,  1915,  1928-29.  There  seems  to  be  an  11-13  years'  period, 
but  this  is  probably  connected  with  the  corresponding  dunatic  poiods 
dependent  on  the  fluctuations  of  the  sun-spots. 

The  causes  of  the  dying  out  of  locusts  in  invaded  countries  are 
brietly  discussed.  The  invading  swarms,  which  usually  arrive  in 
Palestine  in  spring,  are  already  sexually  mature.  They  lay  eggs,  an«i 
hoppers  hatdung  from  them  reach  the  adult  stage,  but  locusts  of  the 
second  generation  have  never  been  observed  to  propagate  further, 
and  either  die  out  or  disappear  in  the  desert.  The  locusts  that  died  in 
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Palestine  in  October — December  1928  were  still  reddish-brown, 
apparently  sexually  immature.  Their  disappearance  could  scarcely 
have  been  diu-  to  cold,  since  frosts  in  the  coastal  zone  begin  very  late 
in  winter,  and  tlie  locusts  began  to  die  out  simultaneously  in  Tel-Aviv, 
Jerusalem  and  Jericho,  in  spite  of  their  very  different  climates. 
Observations  by  the  author  have  proved  that  at  temperatures  under 
20*^  C.  [68**  F.]  the  locusts  do  not  feed,  and  their  oxygen  consumption 
becomes  very  low  This  must  mean  that  even  moderately  low 
temperatur«'<  makt  them  less  resistant  to  unfavourable  conditions. 
It  would  appear,  therefore,  that  the  niininnuii  temperatures  in  the 
permanent  breeding  areas  of  6.  ^re^aria  must  be  above  20°  C.  during  the 
coldest  months  of  the  year,  for  a  comlrinaticm  of  cold  and  wet  weather 
Is  particularly  unfavourable  to  the  adults. 

The  body  temperature  of  locusts  is  the  same  as  that  of  the  surrounding 
air  if  there  is  no  direct  sunshine,  fnderthe  influence  of  the  direct 
rays  of  Xhv  sun.  the  body  temperature  increases  rapidly  to  above 
40*  C.  [104  F.j,  even  if  that  of  the  air  is  below  this  figure.  This 
temperature  corresponds  to  the  optimiun  activity.  The  regulation  of 
body  temperature  is  achieved  by  changing  the  position  of  the  body ; 
in  the  morning,  when  it  Is  cool,  hoppers  place  themselves  at  right  angles 
to  the  rays  of  the  sun,  so  that  a  greater  absorbing  surface  is  exposed  to 
the  latter  ;  at  midday  tliey  place  their  bodies  parallel  tu  the  rays. 

Numerous  ob.servations  were  made  on  the  activity  of  hoppers  under 
field  and  laboratory  conditions,  and  it  was  found  that  their  activity 
depends  on  the  temperature  of  the  air,  and  that  mass'^movements  can 
be  explained  by  reflexes.  Other  chapters  contain  observations  on  the 
respiratory  metabolism  of  locusts,  and  descriptions  of  stages  and 
moults,  and  of  ovijwsition. 

Stomaiorrhina  {Idia)  lunata,  F..  and  Vhorbia  {Choriophila)  cilicriira, 
Rond..  were  bred  from  egg-pods  of  ^.  grcgaria,  but  are  considered  of 
negligible  value  in  control. 


Prhll  (H.).  Veber  die  Bntwidkliiiig  dir  BeirichnunggwdaB  ttr  die 

Flngstimme  periodisch  auftretender  Insekten.   [The  Development 

of  Methods  for  denoting  the  Flight-strains  of  periodically  occurring 
Insects. —Z.  angew.  EtU.,  x\,  no.  3,  pp.  558-564.  Berlin, 
December  1929. 

Many  injurious  insects  require  several  years  to  devf  It.p  and  the 
adults  occurring  in  a  given  year  are  not  the  progeny  of  the  prect  rling 
years  adults.  The  author  reviews  various  pubhshed  methods  ot 
denoting  these  various  broods,  which  sliow  a  progressive  improvement 
in  character,  and  describes  his  own  system  of  using  two  figures,  the  first 
indicating  the  number  of  years  required  by  a  generation  and  thus 
showing  also  the  total  theoretical  number  of  broods  involved,  and  the 
second  being  the  ordinal  number  of  the  individual  brood  within  the 
total  of  the  tluoretically  ptissible  broods.  The  tir>t  year  after  thr  end 
of  the  nineteenth  century  is  the  starting  year  for  numbering  broods  uf 
equal  development  length,  and  this  makes  the  ordinal  number  a  direct 
indicator  of  a  given  brood-year.  For  instance,  III/1  denotes  an 
insect  with  a  3-year  cycle,  being  on  the  wing  in  1901.  1904.  1907.  etc., 
such  as  Melolontha  pectoralis.  Germ.,  in  Tyrol  ;  W'X  applies  to  M. 
m^hfrmiha.  L..  in  Tharandt.  (Krmanv.  where  it  has  a  4-year  cycle, 
being  on  the  vviiig  in  1904,  1908,  1912,"  etc. 


13 


186 


SCHNAUER  f^V  V    Untersuchiin^en  iiber  Schad^eliiet  und  TJmwelt- 
faktoren  eimger  iandwirtschaftlicher  Schistdlinge  in  Deutschland  an! 
Chnmd  statistischer  Unterlagen.    rinvestigatir>ns  on  the  Areas  of 
Injury  by  some  agricultural  Pests  in  Gerniajiy  and  the  environ-  \ 
mental  Factors  concerned,  based  on  Statistics.] — Z,  afigew.  EnL,  i 
XV,  no.  3,  pp.  565-627,  24  charts,  etc.,288refs.   Berlin,  December  i 
1929. 

Attempts  are  being  made  to  extend  plant  protection  measures  in 
Germany,  hitherto  limited  to  combating  existent  or  imminent  outbrKdcs 

of  pests,  to  general  preventive  work.   Tliis  development  must  be  i 
preceded  bv  an  investigation  of  the  environmental  factors  on  which 
the  occurrence  of  a  pest  depends.    The  first  step  requisite  is  the 
mapping  out  of  areas  in  which  injury  is  permanent  or  frequent.  A 
system  of  sjmabols  and  shading  indicating  varying  intensities  of  injury 
is  described.   The  determination  of  the  areas  leads  to  conclusions  as  to 
the  factors  (such  as  temperature,  moisture,  soil,  etc.)  governing  attack.  : 
Such  information,  embodying  maps  and  charts,  is  given  regarding  \ 
Blitophaga  sp.  on  beet,  and  Cicadula  {Jassus)  sexnotata,  Fall.,  Chi  or  ops 
iaeniopus,  Mg.  {pumilionis,  Bjerk.)  and  Hylemyia  coarclaia,  Fail.,  on 
cereals. 

The  areas  of  infestation  by  Blitopkaga  coincide  only  partly  with 
those  of  beet  cultivation.    Lasting  infestation  depends  on  soil 

topography,  and  possibilities  for  hibernation,  and  the  weather  in 
March  plays  an  important  part  and  to  some  extent  permits  of  the 
prediction  of  the  injury  in  the  following  months.    Cicadula  sexnotaia  j 
IS  found  throughout  Germany,  outbreal^  occurring  in  the  eastern  dr>'  [ 
region.  They  depend  solely  on  the  direct  action  of  climate,  a  sequence 
of  dry,  warm  years  being  particularly  dangerous.    Chlof<>ps  taeniopus 
is  distributed  throughout  Europe.    In  Germany*  the  area  of  injurv  is 
that  in  which  summer  and  winter  wheat  are  grown,  climate  haxong 
apparently  no  direct  influence,  and  the  severity  of  outbreaks  depending  i 
chiefly  on  the  condition  of  the  principal  food-plant  at  the  moment  d  | 
the  appearance  of  the  fly  in  spring.  The  condition  of  the  plants 
dependis  on  the  weather  in  the  preceding  autumn  and  in  spring*  on  the 
variety,  and  on  the  cultural  measures  adopted.    Nitrogenous  manures 
in  spring  tend  to  cause  the  leafy  parts  to  remain  soft  for  too  long  a  ! 
period,  whereas  piiosphoric  acid  rapidly  renders  the  ti^>ues  firm. 

Hylemyia  coarctata  is  found  throughout  Germany,  but  the  aita  of 
outbreaks  does  not  extend  farther  south  than  the  zone  in  which  day 
temperatures  of  10**  C.  50"  F.]  and  over  do  not  last  longer  than  5^ 
months.  This  seems  to  be  due  to  the  .short  vegetation  periods,  which 
allows  oviposition  to  occur  in  the  interval  between  harvest  and  sowing, 
this  being  the  only  time  when  fresh,  loose,  ploughed  soil  is  available. 
Other  factors  do  not  appear  to  have  any  influence. 

G0NTHER  (O.).  Zneterfllienschadlinge  in  Argentinien.  [Sugar-beet 
Pests  in  Argentina.]— angew,  Ent,,  xv»  no.  3,  pp.  628-632, 
1  fig.  Berlin.  December  1929. 

In  Bfay  1929  the  organised  cultivation  of  sugar-beet  was  started  in 
Argentina  in  the  province  of  San  Juan.  CoUas  Usbia,  F.,  a  well-laiown 
pest  of  lucerne,  attacked  the  beet  plants,  many  of  which  were  com- 
pletely defoliated.  A  spray  containing  1  lb.  Paris  green  and  2  lb.  lime 
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in  100 gals,  water  kilU  tl  the  larvae,  but  one  application  was  insufficient, 
as  up  to  6  generations  occur  during  the  growing  period,  the  larvae 
being  present  on  beet  from  October  to  Felmiary.  It  is  essential  that 
sowing  be  advanced  to  the  time  between  May  and  August  so  that  the 
plants  may  be  well-grown  when  infestation  begins. 

Epicattta  adspcrsa,  Khig,  also  appeared  on  beet  in  October  and  caused 
^ufhcient  injury  to  justify  spraying. 


Brasslek  (K.).    Ptinus  raptor  Str.  ab  Hchadling  im  Bienenstodc 

P.  raptor  as  a  Pest  in  Beehives.] — Z.  angew.  Ent.,  xv,  no.  3,  pp. 
635-637,  2  tigs.,  7  refs,    Berlin,  December  1929. 

Various  observations  are  quoted  showing  that  Ptinus  raptor,  Sturm, 

is  a  pest  in  beehives,  eating  the  pollen  and  thereby  injuring  the  honey- 
combs. Most  of  the  information  is  reproduced  from  an  article  by 
L.  Arnhardt,  "Der  Raiiber-Bohrkafer  {Ptinus  raptur,  Str.),  ein  Pollen- 
zerstortr,  '  in  Neue  Uicnenzcitun^,  19^,  pp.  159-160. 


DfCKEKT  (W.).  Qedanken  anlasslich  der  Hausbockkampagne  in 
Danemark.  rxhougtits  prompted  by  the  Campaign  in  Denmark 
against  Hylotrupes  bajultts.] — Z.  atigew.  Ent.,  xv,  no.  3,  pp.  637- 
638.   Berlin,  December  1929. 

The  fumigation  of  houses  with  hydrocyanic  acid  again^^t  Hylo- 
trupes hajulus,  L.,  is  now  common  in  Denmark,  in  the  summer  of 
1929  over  50  buildings  were  thus  treated. 


V.  Lent-frkkv  (H  )  Der  Australische  Diebskaier  [Ptinus  tcctits 
Boield.)  ais  Paprikascliadlmg.  J*,  lectus  as  a  Pest  of  Paprika.] — 
Z.  angew.  Ent.,  xv,  no.  3.  p.  639,  1  fig.   Berlin,  December  1929. 

Ptinus  tectus,  Boieid.,  is  recorded  as  infesting  paprika  pepper  [Cap^ 
sicum]  in  Berlin. 


Frickhingek  (H.  W  .).  Massenauftreten  von  Holzlausen.  [An  Out- 
break of  Psocids.j — Z.  angew.  Ent.,  xv,  no.  3,  p.  64U.  Berlin, 
December  1929. 

The  Psocid,  XvmpJiopsocus  destructor,  Enderl.,  is  reported  as  infest- 
ing a  small  country  honst-  in  Bavaria  in  suchnumbers  as  to  render  some 
of  the  rooms  uninhabitable. 


Schwartz  (M.).  Was  ist  angewandte  Entomologie  P  i  What  i<  Applied 
Entomology  Pj— 3.  Wandenwrsatnml.  dents,  Eniomologen  in  Gussen 
(22.-26.  V.  1929),  pp.  18-30.    Berlin,  1929. 

The  objects  and  principles  of  apph'ed  entomology  and  the  qualiftca- 
:tions  for  workers  in  this  branch  of  science  are  discussed. 
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Kuznetzov-UgamskiT  (N.  N.).   Ueber  die  AnolocjdfahJfiiwiiftmnpiMi 

bei  Pflanzenlausen.  [On  the  anliolocx  clic  Phenomena  in  Aphids. 
{1 71  Russian).] — Rev.  zool.  russe,  ix,  no.  2,  pp.  97-110,  5  reis. 
Moscow,  1929.    (With  a  Summary  in  German.) 

The  author  discusses  the  causes  of  the  evolution  of  anholocj'clic 

phenomena  in  Aphids.  which,  lie  considers,  are  to  be  sought  rather  in 
present  hntlogical  conditions  than  in  the  geographical  changes  of 
the  remote  past  [c/.  RA.E.,  A,  xiii,  477,  etc.]. 


[Keikhardt  (A.  N.),  Karakfltn  (B.  P.)  &  Isachenko  (V.  B.).] 
PefixapAT  (A.  H.)i  KapaKvnMH   (B.  fl.)  m   IdcaneHKo  (B.  E./l 
Feste  of  Timber  and  ftaeir  OootioL  [/«  Russian.}— Ued.  8vo.  60 
pp.,  16  figs..  1  ret  Moscow,  Gosodarstv.  serskokhos.  Izd.. 
Price,  60  kop. 

This  booklet  is  intended  for  popular  use  as  a  guide  in  the  control 
of  pests  attacking  wood ;  the  first  part  deals  with  insects  and  the 

second  with  fungi.  A  key  based  on  simple  morphological  characters 
is  given  to  the  principal  species  of  wood-horers,  riz.,Stromatiuin  fidrum^ 
Villers(«mVr>/or,  01.),  Hylotrupcs  hajulus,  L.,  Codiosoma  spadix,  Hbst... 
Lyctus  linearis,  Goeze,  L.  pubescens,  Panz.,  Oligomenis  plilinoides, 
WolL,  Coelostethus  (Anobium)  pertinax,  L.,  Anobium  punctatum,  DeG. 
{domesticum,  Geoiir.),  Sitodrepa  (Siegobium)  panicea»  L.,  Trypopitys 
(Priobium)  carpini,  Hbst.,  Xestobium  rufimUosum,  DeG..  and  Piilinus 
pecdnicorm's,  L.  Methods  for  detecting  infestation  are  indicated,  and 
the  characters  of  the  exit-holes  of  the  various  wood-borers  are  very 
briefly  discu.ssed.  the  a<hilts,  and  in  some  instances  also  other  stages, 
being  described  in  eacli  case. 

Anobium  puncUUuni  is  ver>'  common  in  European  Russia,  Trans- 
caucasia and  Siberia  west  of  Omsk.  The  adults  emerge  from  over- 
wintered pupae  in  May  and  early  June  and  oviposit  in  old  exit -holes 
or  on  the  rough  surface  of  furniture,  but  never  on  a  smooth  or  polished 
surface,  the  number  of  eggs  laid  hv  a  femak-  being  12-40.  The  lar\*ae 
hatch  in  about  a  fortnight.  Tlic  duration  of  their  development  varies  ; 
at  low  temperattires  they  become  inactive.  Pupation  occurs  close  to- 
the  outer  surface  of  the  infested  wood,  the  pupal  stage  lasting  two  weeks, 
after  which  the  young  adults  remain  for  a  time  in  pupa!  chambers. 
The  develojmient  from  <  gg  to  adult  lasts  from  six  months  to  two  years  ; 
in  hot  clinuites  two  generations  <KCur  in  a  year.  Tlie  adults  probably 
do  not  feed,  whereas  the  lar\  ae  infest  many  different  kinds  of  wood. 
The  Trogositid,  Ostoma  Jrrruginea,  L.,  is  predacious  on  them,  and  in 
Leningrad  they  were  parasitised  by  the  Braconid,  Spatkius  exarator^  L.,. 
and  in  some  instances  by  the  mite,  Pediculoides  ventricosus.  ^^e^%p. 

The  biology  of  Coelostethus  pcrtinax  is  very  similar  to  that  of  .4. 
puuctatuvi,  but  it  infests  beams,  fence-^.  etc.,  rather  than  furniture. 
It  occurs  in  European  Russia  and  Tran.scaucasia  and  in  Siberia  as  far 
east  as  Irkutsk.  In  Leningrad  the  adults  emerge  in  April  or  May ; 
eggs  are  laid  in  batches  of  6-8.  chiefly  in  old  galleries.  XesiMum 
rtffovillosum  is  found  in  the  south-west  of  European  Russia,  infesting 
old  dry  deciduous  trees  and  houses  built  of  oak.  chestnut  or  beech.. 
The  larval  stage  may  last  a  year  or  more,  and  young  adults  may 
remain  in  the  pupal  chambers  from  late  autumn  till  the  follo\\ing 
sprmg.   Little  is  known  of  the  bionomics  of  PtiUnus  pectinicomis^ 
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which  is  sometimes  very  abundant  in  the  south  of  European  Russia, 
where  it  infests  the  timber  of  deciduous  trees  and  in  rare  instances  that 

of  conifers. 

Sitodrcpa  panicea  is  a  conunon  pest  of  stored  products,  but  readily 
infests  fvu"niture,  willow  baskets  and  books.  Each  female  lays  20-60 
eggs ;  the  beetles,  which  do  not  feed,  are  difficult  to  find  before  and 
during  oviposition,  but  are  numerous  in  rooms  afterwards,  particularly 
on  the  windows.  The  life-cycle  lasts  7  months  at  17°  C.  [62-6°  F.], 
but  only  2\  months  in  the  summer  or  in  heated  rooms.  The  eggs  do 
not  develop  at  a  teniperature  of  between  4  and  -S°C  [39-2-23*' F.] , 
but  remain  viable  for  four  months.  Lycius  puhescens  and  L.  linearis 
seldom  occur  in  Russia,  but  have  been  recorded  from  central  and 
southern  parts  of  European  Russia  and  Transcaucasia.  They  avoid 
old  and  dry  wood,  preferring  planks  from  freshly  cut  deciduous  trees. 
The  adults  of  L.  linearis  emerge  in  May  ;  the  winter  is  passed  in  the 
larval  stage.  C odiosama  spadix  ha^  only  become  abundant  in  Lenin- 
£n"ad  since  192(S  ;  the  larvae  bore  in  ilu-  walls  and  floors  of  houses  built 
of  pine  or  spruce  wood,  usually  in  damp  corners. 

Hylotrupes  bajulus  is  an  important  pest,  occurring  in  European 
Russia  and  Siberia.  The  adults  appear  in  the  second  half  of  summer, 
and  the  eggs  are  laid  in  cracks  of  pine  and  spruce  logs.  The  larval 
stage  lasts  about  two  years,  and  the  life-c>  ( Ic  from  egg  to  adult  covers 
3-4,  but  is  longer  in  green  than  in  dry  timber.  The  ji^alleries  are 
considerably  wider  than  those  of  the  otlu  r  wood-bort  rs,  and  in  some 
cases  infestation  in  liouses  escapes  attention  until  the  woodwork  is 
hollowed  out  to  such  an  extent  that  the  whole  biulding  collapses. 

Sfr<maiium  fidvtm  is  abundant  in  the  Crimea  and  Transcaspia,  and 
especially  in  the  Caucasus.  The  adults  fly  at  night  in  June  and  July 
and  lay  their  eggs  in  cracks  in  wood  of  all  kinds,  each  female  depositing 
about  200.  The  larvae  hatch  in  alx)ut  three  weeks  ;  the  creaking 
sound  they  make  while  boring  in  the  wood  may  be  heard  at  a  distance  of 
several  yards.    The  life-cycle  from  egg  to  adult  covers  3-4  years. 

The  various  methods  of  controlling  wood-boring  beetles  are  reviewed, 
the  most  satisfactory  including  treatment  by  heat  and  fumigatbn. 

i^Korol'kov  (D.  M.).]  KoponbKOB  (A.  M.).  Agricultural  Pests  in 
flw  floelii  Rfupiflti  of  vDB  Blftdc  8m  Aim  obnrvBd  in  IflfiB 
and  1887.  [In  Russian.] — Trudm  Sockinsk,  opuUn.  sel.-kkoz. 
Sta.,  vii»  pt.  ii,  20  pp.  Sochi,  1929. 

This  popular  paper  contains  a  list  of  insect  pests  recorded  in  this  part 
of  Geor^  during  1926  and  1927,  with  brief  notes  on  the  bionomics  and 

economic  importance  of  some  of  them.  Among  the  species  dealt  with 
in  greater  detail,  Gryllotalpa  gryllotalpa,  L.,  is  especially  harmful  to 
tobacco.  It  has  one  generation  a  year,  the  ovijK)sitinn  period  being 
very  protracted.  Dissections  of  numerous  adults  indicated  that  they 
feed  also  on  earthworms,  various  beetles,  and  eggs  and  larvae  of  a 
number  of  insects. 

Scolytus  (Eccoptogaster)  tfuM,  Bechst.,  and  5.  (£.)  rugiUosus,  Ratz*, 
which  infest  apples,  pears,  peaches  and  especially  plums,  have  two 
generations  a  year.  The  adults  of  the  former  oviposit  at  the  end  of 
April  or  beginning  of  May,  and  those  of  the  latter  in  June  ;  adults  of 
the  new  generation  emerge  in  August  and  September.  The  larvae 
develop  througiiout  December  and  January  li  the  wmter  is  suthciently 
warm ;  they  often  hibernate,  however,  completing  development  in 
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spring.  Healthy  trees  are  attacked  during  periodis  of  drought,  whea 
their  power  of ' resistance  has  been  lowered;  the  damage  caused,, 
however,  is  usually  limited  to  a  partial  drying  of  the  bark,  as  in  the 
period  of  rainfall  that  generally  follows,  the  trees  regain  their  power 
of  resistance  and  the  larvae  do  not  develop.  Otherwise  healthy  trees 
nrr  only  Rilled  in  cases  when  the  root-system  has  been  weakened  bv 
iuugi  or  some  other  cause.  To  prevent  the  infestation  of  weak  irco 
they  should  be  treated  with  4-5  lb.  unslaked  lime  to  3  gals,  water, 
and  simultaneously  large  trap  branches  should  be  placed  in  infested 
orchards. 

Bruchits  pisnrnm,  L.  {pisi,  L.)  [R.A.E.,  A,  xvi,  219  i<  widelv 
distributed  in  this  region  at  different  altitudes.  The  beeth  s  leave  the 
peas  for  hibernation,  which  occurs  in  various  sheltered  places.  In 
1926  mass-oviposition  began  early  in  May.  and  in  1927  most  of  the  eggs 
were  laid  at  the  end  of  the  month .  The  value  of  sowing  peas  at  different 
times  to  safeguard  them  from  infestation  depend?;  on  the  weather  and 
its  effect  on  the  activity  of  the  beetles  [xvii,  431:  in  these  two  years, 
however,  peas  sown  as  late  as  the  middle  or  end  of  May  were  not 
attacked.  K.xperiments  on  the  resistance  of  different  varieties  of 
peas  to  infestation  are  not  considered  decisive.  A  few  of  the  larvae^ 
pupae  and  adults  were  destroyed  by  the  mite,  PtMoMdes  veniricosus, 
Newp. 

Eiirydema  ornatum,  L.  [cf.  xv,  5111  is  a  very  impKDrtant  pnest  of 
crucifers,  especially  cabbage,  and  curs  at  various  altitudes,  producing 
three  generations  a  year.  The  measures  advocated  are  spraying 
with  4-5  lb.  soap  in  12  gals,  water  and  hand  coUection  of  the  adults 
and  eggs ;  the  latter  should  not  be  destroyed  until  any  parasites  that 
may  infest  them  have  been  allowed  to  emerge  and  escape. 

Nak  \v  MA  (S.).   A  List  of  the  more  important  injuriooi  IiMcts  in 

Chosen.    [In  Japanese.} — Ann.  A^ric.  Expt.  Sta.   Chosen,  iv. 
no.  5.  pp.  261-^300.   Suigen,  Korea*  1929.    (With  a  Summary  in 
English.) 

Notes  are  given  on  the  bionomics  and  control  of  50  of  the  more 
important  insect  {)ests  in  Korea.  They  include,  in  addition  to  some  of 
the  species  already  noticed  [^-1.^-.  A,  xvi,  361,  483;  xvii,  705  . 
Cydia  {Laspeyresia)  glycinivorella,  Mats.,  on  soy  beans  iGlycint 
hispida]  ;  Plalyedra  {Gelechia)  gossypieUa,  Saund.,  on  cotton;  Zinc* 
kenia  fasciata.  Cram.,  Barathra  {Mamestra)  brassicae.  L,,  and  Sce/Wtcus 
insularis.  Rod.,  on  sugar-beet.  etc.  ;  Helioihis  ohsolcta,  V.,  on  tobacco; 
ApHona  rugicoUis,  Che\T..  Ban's  deplanata,  Roel  ,  and  Ih'plosis  sp., 
on  mulberry:  Aspidiohis  pcrniciosits,  Comst.,  Auhnaspis  {LH'aspis) 
Pentagona,  Targ.,  Rhynchiies  heros,  Roel.,  and  Curculio  {Balaninm) 
deniipes,  Roel.»  on  various  fniit  trees ;  and  Kkaphidopalpa  {AiUaay' 
phora)  fmoralh,  Motsch.,and  Epilachna  niponica^  Lew.,  on  vog^etables. 

Tanaka  (K.).  lloftif  on  Chilo  simplex,  BatL  [In  Japanese,] — Insed 
Wld„  xxxiv,  pp.  42-^.  Gifu.  1930. 

Tiie  l  ice  borer,  Chilo  simplex,  iiuti.,  usually  lias  two  generations  a 
year  in  Japan,  but  near  Nagoya,  in  the  province  of  Honshu,  it  has  been 
found  feeding  on  Zizania  latiJoHa  and  Phragmites  and  producing  three. 
The  larvae  from  these  food-plants  differ  somewhat  in  colour  from  those 
infesting  rice. 
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Xanaka  fK  V  On  Oxycetonia  jucunda.  Faldenn.  {In  Japanese.] — 
Ovo-Dobuts,  Zasshi,  i,  pp.  159-164,  5  tigs.  Tokyo,  December 
1929. 

The  Cetoniid,  Oxycetonia  jucunda,  Falderm  ,  has  one  generation  a 
year  in  Japan,  thr  nrUilt*^  emerging  in  late  April  and  May  and  dis- 
iippearing  from  the  beginning  of  June.  They  cause  injury  to  the 
tiowers  of  Ciirus  and  other  plants.  The  eggs  are  laid  at  night  and 
hatch  in  about  two  weeks.  Hibernation  takes  place  in  the  larval 
stage,  the  larvae  feeding  on  deca3ring  vegetable  matter. 

KojiMA  fT  ).  On  the  Morphology  and  Biology  oi  the  Larvae  of  three 
Prioninae.  [In  Japanese,] — Oyo-Dobuts.  Zasshi,  i,  pp.  165-173. 
Tokyo,  December  1929. 

The  three  Prionids  dealt  with,  all  of  which  breed  in  dead  wood  in 
Japan,  are  Megopis  {Aegosoma)  sinica,  White,  in  rinus,Picea,  Mallotus 
and  SaHx,  Psiphaetus  remiger,  Harold,  in  Fagus,  and  Prionus 
insularist  Motsch.,  in  the  basal  parts  of  dead  stems  of  Picea.  The 
first  two  species  require  over  two  years  to  reach  maturity. 

Nawa  (U.).  On  the  lile-history  of  Attagefius  japonicus,  Beitt.  [In 
Japanese.] — Nogaku  Kenkyu,  xiv,  pp.  255-258.  Kurashiki, 
1930. 

The  Dermestid.  A ttagenus  japonicus,  Reitt.,  injures  woollen  yarn  and 
cloth  and  silk  threads  in  Japan.  There  is  usually  one  generation  a 
year,  hibernation  taking  place  in  the  pupal  stage.  The  adults  appear 
in  May  and  June  and  have  been  observed  on  flowers  of  UmbeUiferae. 

Harukawa  (C.)  lit  KoNDO  (S.).  On  Hylemyia  ciitcrura,  Rondani. 
[In  Japanese.^ — Nogaku  Kenfcyu,  xiv,  pp.  449-469.  Kurashiki, 
1930. 

Phorbia  {Hylemyia)  ciitcrura,  Rond.,  has  two  or  three  generations  a 
year  in  Japan,  hibernating  in  the  adult,  larval  or  pupal  stage.  The 
adults  occur  at  any  time  of  the  year  except  midstmuner,  but  are  most 
common  from  March  to  May.  They  begin  to  oviposit  probably  30-40 
days  after  emergence  and  may  live  as  long  as  15  weeks.  The  eggs  are 
laid  in  cracks  in  the  ground,  especially  in  newly  ploughed  helds,  or 
on  the  food-plant,  and  hatch  in  2-9  days,  according  to  the  temperature. 
The  larvae  attack  the  germinating  seeds  of  beans,  hemp,  cucumber, 
pumpkin,  etc.,  and  sometimes  bore  upward  into  the  stalks.  They 
are  most  injurious  from  March  to  May,  and  are  not  found  at  all  at  the 
end  of  July  and  in  August.  They  pupate  after  feeding  for  10-13  days* 
the  adults  emerging  U-15  days  later. 

Takahashi  (5.).  On  the  Dwnage  done  by  CHoidai.  [In  Japanese.]^ 
J.  Plani  Pra.,  xvii,  pp.  7-11.  Tokyo,  1930. 

Near  Tokyo,  the  adults  of  the  Cicadid,  Graptopsaliria  colorata, 
Stkl,  suck  the  »ap  from  the  branches  of  pear  trees,  iigg^  are  laid  in  the 
branches  and  also  in  fruits  that  have  been  covered  with  paper  bags, 
of  which  1-^5  per  cent,  are  injured.  Exposed  fruits  are  not  attacked. 
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Tanaka  (K  ).   On  Pterohphia  zantUa,  BaAet.  [In  Japanese."] — /. 
Plant  Prd.,  xvii,  pp.  14-17,  1  pi.   Tokyo,  1930. 

The  Lamiid,  rterolvphia  zonata,  Bates,  is  found  throughout  Japan, 
where  it  has  one  generation  a  year,  hibernation  taking  place  in  the 
larval  stage.  Pupation  occurs  in  April,  the  adults,  which  are  noctumal, 
emerging  two  weeks  later.  The  stems  of  weakened  Citrus  trees  are 
usiudly  infested,  but  mulbeiry  may  also  be  attacked. 


KoNDo  (T.)  &  MiYAHARA  (T.).  Stiiift  Bofm  and  a  Snnunaiy  of  ibflir 

Life-histories  in  Kwangtong,  China.  [In  Japanese.]: — /.  Plant 
Prot.,  xvii.  pp.  85-94.   Tokyo,  1930. 

Cydia  (Grapholiiha)  inopinata,  Heinrich,  lays  eggs  on  the  surface  of 
apples,  the  larvae  boring  into  the  fruit.  It  has  two  generations  a  year, 
the  overwintered  larvae  pupating  in  late  May  or  early  June.  The 
adult  moths  emerge  in  June  and  again  from  the  middle  of  July  to  the 
end  of  August.  In  1916,  about  90  per  cent,  of  the  fruit  was  injured  in 
some  districts,  but  the  damage  has  been  decreased  since  by  the  use  of 
arsenical  sprays.  C.  (G.)  molesta,  Busck,  is  very  destructive  to  various 
fruits,  particularly  young  pears.  There  are  tmree  generations  a  year* 
the  adults  appearing  in  June  and  July  and  again  in  August  and  at  the 
beginning  of  September.  Arsenical  sprays  and  protection  of  the 
fruit  with  paper  bags  are  employed  as  control  measures.  Ettcfy^ma 
{Spilonot(i)  prognaihaiia ,  Sn.,  attacks  ap})les,  and  also  rolls  tlie  K-aves 
of  peach  and  cherry.  It  has  two  generations  a  year,  the  adults  appear- 
ing from  the  middle  of  May  to  June  and  from  July  to  September.  The 
larvae  bore  just  below  the  surface  of  the  fruit.  In  1926, 70-^  per  cent, 
of  the  fruit  was  injured.  Carposina  sasakii.  Mats.,  is  also  very 
destructive,  but  spraying  and  protecting  the  fruit  ji^rt^atly  decreased  the 
injury.  It  has  two  generations  a  year,  hibernating  underground  in  the 
larval  stage.  The  adults  appear  in  June  and  July  and  again  at  the  end 
of  August.  Nnmonia  {Nephopteryx)  pirivorclla.  Mats.,  hibernates  ir* 
the  larval  stage  in  pear  buds,  the  larvae  boring  into  the  fruit  in  spring 
and  causing  serious  damage.  There  are  two  generations  a  year,  the 
moths  occurring  in  June  and  August .  Euzaphera  sp.  attacks  ln<^ennus 
pears,  but  IHchochrocis  puncliferalis,  Guen.,  which  has  two  generations 
a  year,  prefers  imported  varieties.  Anarsia  lineafcUa,  Zell..  which 
feeds  on  peach  and  plum  and  has  three  generations  a  year,  is  less 
destructive  than  formerly.  Khynchites  bacchus,  L.,  is  very  injurious 
to  plums  in  some  districts.  It  his  one  generation  a  year  and  hibernates 
either  in  the  adult  or  larval  stage.  Rhynchiies  horeanm,  Kono,  only 
attacks  pears,  the  adults  being  found  from  the  end  <A  May  to  the  end 
of  July. 


Ghosh  (C.  C).   Rntomology.— J?g^.  Dept,  Agnc,  Burma  192S-29, 
pp.  21-22.   Rangoon,  1929. 

Insects  investigated  in  Burma  during  the  year  1928-29  ihdiided 
Anomala  aniiqua,  Gyll.,  which  attacks  ground-nuts  [Arachis  hypogaeal^ 
Sesamum  and  Hibiscus  cannabinus  [R.A.E,,  A,  xii,  383],  but  does  not 
appear  to  feed  on  cotton  ;  a  roridomyiid  causing  in]iir\-  to  the  ovaries  of 
Sorghum  ;  and  Agrotis  ypsiloti,  Hufn.,  on  tobacco  and  potatoes. 
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Ramachandra  Rao  (Y  ).   Administration  Report  o!  the  Government 
Entomologist,   Coimbatoie,  for  1928-29.—^  pp.  Coimbatore 

[Agric.  Res.  Inst  I  1929. 

Notes  are  given  on  a  number  of  insect  pests  occurring'  in  South 
India  {lurin.?  1928-29,  some  of  which  have  been  previously  noticed 
[R.A.E.,  A,  xvii,  235-237j.  Spraying  against  Cokmania  sphcnarioides, 
Bol.  (Deccan  grasshopper)  with  a  combination  of  Paris  ^een.  lime  and 
flour  paste  gave  promising  results.  A  spray  consisting  of  tobacco 
and  soap  was  effective  against  Disphinctus  politus,  Wlk.,  on  betel 
'Piper  betle]  when  directed  so  as  to  hit  the  Capsids.  In  a  series  of  tr^ts 
with  various  insecticides  against  Scirtolhn'ps  tinrsah':^.  Hood,  on  chillies 
[Capsicum^,  the  best  results  were  obtained  with  tobacco  infusion. 
It  was  found  that  treatment  with  sulphur  late  in  the  season  against 
Teiranychus  telarim^  L.,  on  hemp  affected  the  quality  of  the  product 
for  smoking.  Observations  on  Aspidiotus  orientcilis.  Newst.,  on 
tamarind  have  shown  that  the  shoots  become  infected  bi-fore  the 
fruits  are  formed  ;  about  July  when  the  younL'  fruits  begin  to  develop 
the  Coccids  spread  to  them  and  multiply  unui  they  are  entirely  covered. 
Natural  enemies  include  several  Chalcids  and  Coccinellids,  and  a 
Xitidulid,  Cybocephalus  semiflavuSt  Champ.,  which  attack  the  scale 
during  the  later  stages  of  an  infestation.  Icerya  purchasi.  Mask., 
was  found  on  wattle  [Acacia  on  one  phmtation.  and  also  on  a  number 
of  wild  plants  on  the  Nilt^iri  Plateau.  Attempts  are  being  made  to 
introduce  the  Coccniellid  [Novius  cardinalis,  Muls.]  against  it. 
Dact^hpius  oputUiae,  Ckll.  {Umetttosus,  auct.)  was  introduced  into  one 
locality  in  Madras  for  controlling  prickly  pear  [Opuniia]  and  has 
become  firmly  established.  It  is  doubtful,  however,  whether  its 
further  encouragement  is  advisable  since  the  plant  is  of  value  for 
hedges  and  manure.  Ferrisia  (Pseudococcus)  virgata,  Ckll.,  caused 
local  injury  to  pepper  [Piper  nigrum},  even  though  the  plants  were 
not  spraye<l  with  Bordeaux  mixture  [cf,  xvi.  54].  Males  of  Ceddomyia 
nuihbarensis.  Felt  (pepper  gall  fly)  have  now  been  reared.  Unusually 
severe  injury  was  caused  by  the  Pyralid,  Orthaga  exvinacea,  Hmps. 
(mango  h  nf  webber).  Other  pests  mentioned  include  Opatroides 
Jrater,  h'airrn..  and  Sclcron  latipes.  (nier..  on  tobacco  seedlings,  and 
Scclodontu  siri^icollis,  Motsch.,  on  grape  vines. 

The  progress  of  the  campaign  against  Nephaniis  smnopa,  MejT., 
on  coconut  and  the  work  in  connection  with  the  breeding  of  its  parasites 
are  reviewed.  The  ])arasites  released  during  the  year  in  several 
localities  were  10. (KK)  Betliy]i<K  Pcrisicrnla  sp.l.  2,(^K)0  Klasmids 
[EI  asm  us  ucphanlidis,  Kohw.],  5,000  Braconids  {Slicrobracon  sp.),  and 
500,000  liulophids. 

Outbreaks  of  Spodoptera  mauritia,  Boisd.,  on  rice  occurred  in  several 
districts.  In  campaigns  against  this  pest,  it  was  successfully  held  in 
check  by  handpicking  and  trenching  or  by  flooding  and  treating  the 
surface  of  the  water  with  kerosene  ;  dusting  with  calcium  arsenate 
and  lime  was  effective  experimentally. 

L£EFM.\Ns  (S.).  Ziekten  en  plagen  der  cultuurgewassen  in  Neder- 
landscb-Ixidie  in  1928.  [Diseases  and  Pests  of  cultivated  Plants 
in  the  Dutch  East  Indies  in  1928.]— A/^a^.  Insl,  PlZieH,,  no.  75. 
96  pp.   Buitenzorg,  1929. 

Many  of  the  pests  recorded  here  were  mentioned  in  previous  reports 
{RA.E.,  A,  .xiv,  520;  xvi,  190;  xvii,  290].   Others  include  Silvanus 
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surinamensis,  L.,  in  stored  nutmegs ;  Dasynus  piperis,  China,  on 
pepper ;  ExophoNs  hypoleuca,  Wied.,  and  Nymphula  depuncialis^ 
Gn.,  on  rice  ;  Pvrausta  salentialis,  Snell.,  on  m;iize  :  Laphygma  cxi^ua, 
Hb.,  on  onion,  and  Prodenia  lUura,  F.  {liUuralis,  Bolsd.)  on  oniuii  and 
sweet  potato;  Valanga  nigricornis,  Burm.,  Sexava  nubila,  St4l» 
BrotUispa  froggatU  eelebinsis,  Gestro,  Parasa  Upida,  Cram.,  and  Seiora 
nitens,  Wlk.,  on  coconut ;  and  Coptotermes  sp.  in  mahogany.  Coffee 
was  attacked  by  Stephanoderes  hampei,  Ferr.,  in  Minahassa,  and  in 
Celebes  by  a  white  scale,  Oroputo  sp.,  which  was,  however,  controlled 
by  Cryptolaemus  muntrouzien,  Muls.,  imported  from  Java.  Helopcliis 
did  considerable  injury  to  cacao  in  Central  Java  and  was  not  noticeabljr 
reduced  by  the  parasite,  Euphorus  hehfdHdis,  Ferriere,  which  was 
abundant  locally.  A  pest  of  cinctuMia  formerly  recorded  as  Aiiacus^ 
ricint,  Boisd.  [xiv,  520]  has  now  been  found  to  be  .1.  cynthia,  Dni. 
{Samia  insularis,  Voll  ).  Termes  gilrus.  Hag.,  Fseudococcus  crotonis. 
Green,  and  P.  citri,  Risso,  infested  kapok. 

Hazklhofi  (E.  H.).  Bestryding  van  den  witten  topboorder.  [T  &  K. 
i^Tlie  Control  of  the  White  Tip-borer  of  Sugar-cane.] — jNUmeo* 
graphed,  7  &  11  pp.  Pasoeroean,  Proefst.  Java-Suikerind., 
1929. 

As  considerable  loss  to  the  sugar-cane  crop  w^as  caused  in  Java 
in  1928--29  by  the  white  tip-borer  [Scirpophaga  intada,  Sn.],  it  is  pro- 
posed as  an  experiment  to  subject  parts  of  the  severely  infested  planta- 
tions to  control  measures.  The  method  advised  is  cutting  out  all 
infested  shoots  in  cane  2.i-3  months  oM,  or  in  younger  cane  if 
infestation  amounts  to  5-10  per  cent.  Methods  of  organising  and 
supervising  the  work  are  described  in  detail. 

ZoNDAG  (J.  L.  P.).  Waamemingen  en  opmeikingen  over  de  djattie-^ 
Vlinder  ( Hyblaea  puera  Cr.) .  [Observations  on  the  Teak  Moth  J— 
De  indische  CuUuren  {T^smannia),  xiv,  no.  19,  pp.  805-S10» 
6  figs.,  5  refs.  Surabaya,  1st  October  1929. 

Teak  is  commonly  defoliated  by  the  Noctuid,  HyUaea  puera,  Cram.» 

in  the  Dutch  East  Indies,  and  though  the  trees  are  not  killed,, 
considerable  loss  of  timber  results.    Shortly  after  the  onset  of  the  first 

rains  of  the  West  monsoon  the  moths  appear,  and  the  main  attack 
occurs  about  six  weeks  later.  Ants,  monkeys  and  birds  feed  on  the 
caterpillars,  which  are  also  attacked  by  various  parasites. 

VAN  DER  V'echt  (J.).  OvoT  de  Middellandsche  Zee-fruitvlifl^  en  de 
maatregdlen  tegen  den  invoer  ervan  in  Nederlandsch-Indie.  [The 
Mediterranean  Fruit-ily  and  the  Measures  against  its  Introduction 
into  the  Dutch  East  Indies.!— i^w//,  Jnsi.  PlZieki,  Algcm,  ProefU, 
Landbouii  ,  no  22.  16  pp.,  1  pL,  1  map.  Buitenzoig,  1929.  (With 
a  Summary  in  English.) 

The  distribution  and  host -fruits  of  Ccrdti'tis  capitata,  Wied.,  and  the 

possibility  of  its  introduction  into  the  Dutch  East  Indies  are  dis- 
cussed. Since  1922  all  imported  fruits  are  subject  tn  examination 
and  must  be  accompanied  by  a  certiticate  by  an  iii>pector  in  thr 
country  of  origin.  The  permitted  ports  of  entry  in  the  Dutch  iia^t 
Indies  are  listed. 
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Light  (S.  F.).  Notes  oa  Philippine  Termites,  m,~PhUipp.  J.  Set'., 
xl,  no.  4,  pp.  421-452,  9  pis.,  8  figs.,  6  refs.  Manila,  December 
1929. 

The  third  in  this  series  of  notes  [R.A.E.,  A,  x,  87]  deals  with 
CophUrm€Sva$ta{or,  s^.  n.,  which  is  common  throughout  the  Philippine 
Islands  and  is  responsible  for  at  least  90  per  cent,  of  the  damage  caused 
by  termites.  The  soldier  has  a  highly  developed  cephailic  gland  throw- 

inp  out  an  arid  secretion  that  not  only  serves  as  a  protection  against 
ants,  but  is  also  thouf^ht  to  dissolve  lime  and  mortar  and  thus  enable  the 
termites  to  gain  access  to  many  buildings  otherwise  inaccessible. 
The  nests  are  well  protected,  usually  in  the  ground  but  sometimes 
within  the  timber  attacked.  Nmnerous  instances  of  the  ability  of 
this  termite  to  build  over  and  around  objects  to  attain  food  supplies 
arc  cited,  and  as  its  vuhierable  point,  in  common  with  all  true  sub- 
terranean termites,  is  the  necessity  of  maintaining  a  ground  connection, 
the  use  of  metal  termite  shields  [H.A.E.,  A,  xvii,  730]  for  buildings  is 
advocated. 

MoRSTATT  (H.).  KfanlrhiitOT  imd  SdiidUngo  d«r  tfopiaolMa  Uttnr- 
plUiiien  and  deren  Bekamplung.  [Diseases  and  Pests  of  tropical 
cultivated  Plants  and  their  Control,] — Tropenpflanzer,  xxxii, 
no.  12.  pp.  491-^.   Berlin,  December  1929. 

This  is  a  general  review  of  the  subject. 

Jones  (N.  L  ).  The  Protection  of  Buildings  from  White  Asii  Attack.^ 

Agric.  Gaz.  N.S.W,,  xl.  pt.  U,  pp.  810-iil2,  2  figs.  Sydney. 
November  1929. 

An  account  is  given  of  the  methods  employed  for  protecting  buildings 

against  termites,  whicli  are  similar  to  those  adopted  in  the  Unitiv' 
States  R.A.I:..  A,  xvii.  7'M)  ;  xviii,  114.  etc.'.  .V  frequent  point  nt 
entry  to  wall  timbers  is  around  chimneys  and  bricked-in  laundry 
boilers,  and  a  termite  shield  should  be  built  in  below  the  floor  level. 
W*hen  constructing  concrete  hearths,  every  few  inches  of  the  filling 
of  sand  or  earth  should  be  sprinkled  with  creosote  to  prevent  the 
termites  from  ne-^ting  in  them.  Bottom  wall  plates,  bearers  and  joists 
-.honld  hv  jiainted  with  creosote  before  and  after  being  fixed  in  position. 
Wooden  foundation  stumps  should  be  painted  witli  creosote,  and  a 
little  of  the  liquid  should  be  poured  into  the  stump  hole  before  the 
stump  is  put  in. 

WoooHiLL  (A.  R.).  Ibe  Anile  Boot  Wmnfk  (Leptops  spudUm,  BoIl) 
at «  Pest  of  Citm8.-v4gnV:.  Gaz.  N,S,W.,  xl,  pt.  11,  pp.  813^17, 
8  figs.   Sydney,  November  1929. 

Severe  damage  to  Ciirus  in  several  orchards  in  New  Sooth  Wales 

was  caused  in  1928  by  Leptops  squalidus.  Boh.  This  weevil  has  not 
previously  been  recorded  a<  injuring  Citrus  in  the  State,  though  it  has 
i<»ng  been  known  as  a  minor  pest  of  apples  in  the  coastal  districts. 
The  larvae  and  adults  are  briefly  described.  The  eggs  are  deposited 
on  the  leaves  earl}^  in  the  summer,  as  many  as  90  being  laid  by  one 
female.  The  larvae,  on  hatching,  crawl  down  the  trunk  to  the  roots,  on 
which  they  feed,  cutting  deep  furrows  along  the  surface.  Pupation 
takes  place  in  the  soil,  late  in  the  winter,  and  the  adults  emerge  from 
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about  1st  August  to  31st  October  or  later  and  feed  on  the  leaves  and 
young  shoots.  If  trees,  particularly  those  on  river  flats  subject  to 
flooding,  become  unhealthy  and  begin  to  shed  their  leaves,  the  roots 

should  bo  examined  for  the  presence  of  the  larvae  ;  this  may  necessitate 
digging  3  or  4  feet  under  the  crown  of  tlic  tree,  as  very  often  the  >urface 
roots  are  not  damaged.  The  use  of  adhesive  bands,  2  or  3  ins.  wide, 
placed  as  high  as  possible,  to  prevent  the  adults  from  ascoiding  the 
trees,  is  recommended.  The  weevils  on  the  trunks  below  the  bands 
and  those  on  the  ground  near  the  tree  should  be  collected  and  destroyed 
at  lea^t  once  a  week. 

Banding  and  the  collection  of  the  beetles  should  be  begun  about 
mid-July  and  continued  until  they  cease  to  emerge.  In  banding 
experiments,  65,000  individuals  were  collected  in  less  than  three  months, 
at  least  90  per  cent,  being  taken  from  800  trees* 

Clark  (.\.  F.).  Inteofts  altoetiiig  Opossum-skins  in  New  Zealand. — 

N.Z.  J.  Agric.  xx.xix,  no.  4.  pp.  260-261,  2  hgs.,  3  refs.  WeUing- 
ton,  N.Z.,  21st  October  1929. 

The  export  trade  in  opossum  skins  from  New  Zealand,  which  amounts 
to  some  {100.000  annually,  is  seriouslx  hrimprred  by  insect  damage 
occurring  to  the  skins  before  leaving  the  country.  The  insects  con- 
cerned are  Monopis  eihdeUa,  Ncwni.  [R.A.E.,  A,  x.  632^  ;  Trichopkaga 
tapetzella,  L.,  an  introduced  clothes-moth  found  frequently  in  dwellings 
and  storehouses ;  and  the  beetles,  DermesUs  vtdpinus,  F.,  D,  lardarius, 
L.,  Ptinus  fur,  L.,  and  Anthrenus  museorum,  L.,  all  of  which  are 
common  pests  of  stored  products  in  many  parts  of  the  \vorld.  The 
main  1  image  is  due  to  holes  made  in  the  hides  by  the  species  of 
iJcrDti'sit's,  of  which  D.  vnlpinus  is  the  more  important.  It  lays  its 
eggs  in  some  crevice  or  shelter,  and  the  larvae,  after  feeding  and 
growing  rapidly,  sometimes  burrow  into  solid  material,  such  as  wood, 
but  usually  pupate  in  a  crack  or  other  hiding-place.  The  period  from 
oviposition  to  the  adult  stage  under  favourable  conditions  is  about 
6  to  8  w  t  t  ks.  The  insect  spreads  by  short  flights  and  by  wandering 
of  the  \'oung  larvat-. 

The  moths  can  be  controlled  by  paradichlorobenzcnc  ur  tiakc 
naphthalene,  which  are  more  effective  if  used  in  a  closed  space.  All 
the  insects  can  be  killed  by  fumigation  with  carbon  bisulphide,  which 
does  not  damage  the  skins.  Uninfested  skins  that  must  be  kept  for 
some  time  can  be  protected  by  being  stored  at  a  temperature  of 
40°  F. ;  storehouses  should  be  as  free  as  possible  from  litter  and  debris. 

J.^.MES  (H.  C).   Progress  Keports  on  Coifee  Insect  Pests. — Bull,  Kenya 
Dept.  Agric,  no.  22,  9  pp.   Nairobi,  1928. 

Most  of  the  information  given  on  Anlhorcs  leuconotw^,  Pasc,  Dirphya 
princeps,  Jord.,  Asterolecanium  cojjcae,  Newst.,  and  P&eudococciis 
din,  kisso,  has  been  noticed  from  another  source  [RA.E.,  A,  x\ii, 
626]. 

MuH T  BF RG  (J.).  A]Tiver%>t-on  k  supprimer  radicalement  le  ver  ro0e  P— 

Bull.  Un.  Agric,  Egypu,  no.  203,  pp.  1^.  Cairo,  August- 
September  1929. 

In  the  hope  of  securing  control  of  Plaiyedra  {Celcchia)  iiossvpiella, 
Saund.,  in  the  Nile  Delta  region,  the  author  suggests  that  the  fumigation 
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of  cotton  stalks,  which  are  kept  on  the  roofs  of  Egyptian  dwellings  for 
use  as  fuel  and  provide  hibernation  quarters  for  large  numbers  of 

hirvae,  should  be  made  compulsory'  and,  if  p>ossible,  carried  out  at  the 
expense  of  the  Government.  He  believes  that  the  taxes  collected  on 
the  increased  returns  secured  thereby  from  the  cotton  plantations 
would  amply  cover  the  cost. 

Ripley  (L.  B.)  &  Hepbi  rn  (G.  A  ).   Pniit-fiy  Control— F;;^.  S,  Afr,^ 
reprint  no.  61,  5  pp..  1  fig.    Pretoria,  October  1929. 

This  is  an  extract  of  a  paper,  read  before  the  South  African  and 
British  Associations  for  the  Advancement  of  Science,  on  the  senses  of 
smeii  and  sight  ia  Uic  >»aLai  ii  uiL-fly,  Ceraiilis  [Picrundus)  rosa,  Karsch. 
Much  research  is  required  before  it  can  be  determined  which  odours, 
attract  insects  and  which  repel,  and  it  is  not  safe  to  assume  that  even 
closely  related  insects  will  react  in  the  same  way  to  the  same  odour ; 
this  applies  also  to  sight.  The  theoretical  method  of  dealing  with 
C.  rosa  is  to  hang  bait-trap^  in  jiarts  of  the  orchard  not  bearing  sus-^ 
reptible  fruit,  a  repellent  liciuid  being  at  the  same  time  sprayed  nn  all 
trees  bearing  attractive  fruit  .  it  is  therefore  essential  to  liiid  the 
strongest  attractants  and  repellents.  As  ripening  fruit  and  certain 
fermenting  baits,  especially  wheaten  pollard  bait,  are  known  to  attract 
both  sexes  of  the  fly,  some  150  chemicals  were  tested,  many  of  which 
contained  compounds  found  in  both  of  these  substances  ;  these  were 
mostly  pure  compounds,  such  as  alcohols  acids,  aldehydes  and  esters, 
but  many  essential  oils  were  also  included.  A  number  of  weak 
attractants  were  thus  found,  but  few  strong  ones ;  the  ester,  linalyl 
acetate,  one  of  the  principal  volatile  constituents  of  the  peach,  attracts 
strongly,  but  not  so  strongly  as  pollard  bait.  Oil  of  cloves  is  almost  as 
strong  an  attractant  as  poUard  bait,  but  is  not  a  pure  chemical,  con- 
sisting of  a  dozen  or  more  compounds.  In  India,  it  was  found  that 
males  only  of  certain  fruit-tiies  were  attracted  by  this  nil,  but  botii  sexes 
of  the  Natal  fruit-fly  were  equally  attracted.  Trials  are  being  made 
with  mixtures  of  various  attractants,  though  at  present  none  of  these 
seems  more  attractive  than  certain  of  their  ingredients  used  alone.  It 
by  no  means  follows  that  the  stronger  the  concentration  the  more 
attractive  the  bait  will  be ;  for  example,  a  very  dilute  solution  of  linalyl 
acetate  gives  a  larger  catch  than  a  stronger  one,  though  of  course  the 
stronger  the  concentration  the  greater  is  its  range  of  action.  It  would 
seem  advantageous,  therefore,  to  use  the  attractant  at  two  strengths: 
very  weak  for  baiting  the  traps  and  very  strong  for  attracting  flies 
to  places  where  there  is  no  susceptible  fruit.  In  searching  for  repellents^ 
it  was  observed  that  substances  that  actually  dro\'e  the  flies  away  were 
carce,  but  a  fair  number,  particularly  fusel  oil  used  in  small  quantities, 
obscured  attractive  odours  so  that  the  fly  did  not  detect  them.  Oil 
of  verbena  and  certain  substitutes  for  turpentine  had  a  similar  effect. 
The  strongest  repellent  found  was  oil  of  peppermint.  Several  kinds  of 
alcohol  were  repellent  though  some  were  attractants  ;  oils  of  citronella 
and  mustard  repel  weakly ;  paraiiin  repelled  only  when  used  very* 
strong  (in  Australia.  parafHn  is  said  to  attract  males  only  of  the 
Mediterranean  fruit-fly  [Ceratitis  capitata,  Wied.]).  A  repellent  and 
obscurant  emulsion  suitable  for  spraying  fruit  trees  has  finally  been 
made  ;  this  contains  an  emulsified  vegetable  oil  to  which  several 
odoriferous  ?ubstances  have  been  added,  and  will  be  tested  on  peach, 
trees  during  tlie  summer. 


Digitized  by  Google 


198 


Study  of  the  visual  sense  of  the  fly  has  shown  that,  though  colour- 
blind, it  is  extremely  sensitive  to  light  intensity,  so  that  a  trap  should 
be  well  illuminated  within,  and  white  objects  attract  more  thar. 
coloured  ones,  and  shiny  ones  more  than  dull.  The  kind  of  trap 
indicated  is  a  heavy,  colourless  glass  jar,  about  5  ins.  wide  and  4  ins. 
deep,  htted  with  wires  for  hanging  in  trees,  with  a  flat  piece  of  d& 
suspended  hetween  the  two  wires  about  Sins,  above  the  jar  to  keep  oat 
rain  and  retard  excessive  evaporation.  The  bait  must  be  poisoned, 
as  many  flies  escape  from  such  jars  after  feeding. 


Turner  (R.  £.)•  A  new  Species  ol  Microstigmns  (Hym.  Sphegid.).— 
BuU.  EiU.  Res,,  xx,  pt.  4,  pp.  4Q7-408,  1  hg.  London,  Decemba 
1929. 

Microsttgmus  myersi,  sp.  n.,  is  described  from  Trinidad,  where  it  is 
associated  with  Collembola. 


Perriere  (C).  The  Asiatic  and  African  SpedM  of  ilie  Genus  Elasmm, 
Westw.  (Hym.,  ChSilcad,),^BuU,  EfU,  Res.,  xx,  pt.  4,  pp.  411-423l 
London,  December  ld29. 

The  species  of  the  genus  Elasmus  are  parasites  of  the  larvae  of  ^lnai. 
moths,  though  some  species  are  also  known  to  be  hyperparasites.  The 
female  appears  to  search  for  a  caterpillar  that  is  about  to  pupate, 
paralyses  it  by  stinging  and  subsequently  deposits  a  few  eggs  beside  it. 
The  larvae  feed  externally  on  the  host  and  pupate  without  spinnin;: 
I'ocoons.  Development  is  often  very  rapid,  and  there  mav  he  mam 
generations  in  a  year.  The  species  of  the  genus  are  of  economic 
importance,  as  they  attack  many  very  destructive  pests,  though  the 
hosts  are  only  attacked  just  before  pupation,  and  the  female  destro}"^ 
only  a  few  hosts,  as  the  eggs  are  laid  in  clusters. 

The  morphological  characters  of  the  genus  are  discussed,  and  a  key  l> 
given  to  the  24  Asiatic  and  African  species  dealt  with  in  this  paper.  V 
recorded  hosts  of  these  parasites  are :  Acmccrcops  sp.,  parasitised  b\  i 
albotnaculatus,  Ciah.,  in  the  Philippines ;  Margaronia  indica,  Saund.,  bv£. 
ifidicus,  Roh.,  Eublemma  amabilis,  Moore,  by  E.  claripennis.  Cam.. 
HapaHa  machaeralis,  Wlk.,  by  E.  brevtcornis,  Gah.,  Hyblaea  puera.  Cram., 
by  E.  hyblaeae,  sp.  n.,  Nephantts  serinopa,  Meyr.,by  E.  nephanHdiszsA 
•*  Tinea  "  sp.,  by  E.  aniicles,  Wlk.,  all  in  India  ;    Earias  instflm& 
Boisd.,  and  Platyedra  ^osaypiella.  Saund  ,  by  E.  johnstoni,  Ferr..  in 
India  and  the  Anglo-l'Igyptian  Sudan  ;    IJoffmna  coffearia,  Xietn.,  bv 
E.  homonae,  sp.  n.,  and  Psycfu-  alhipes,  Moore,  by  £.  huisoni.  sp.  n..and 
E.  ceylonicus,  sp.  n.,  in  Ceylon ;  Erionota  thrax,  L.,  by  E.  brevicorms 
in  Java  and  E.  philippinensis,  Ashm.,  in  the  Philippines ;  Lamprosem 
diimenalis,  Guen.,  by  E.  philippinensis,  and  Psara  stiilfalis,  WHc.,  by 
£.  brevicornis  in  Malaya  ;  Scirpophaga  intacta,  Sn.,  by  E.  x^mhien, 
sp.  n.,  in  Java  ;  and  Sylepta  derogata,  F.,  by  E.  sylcptae,  sp.  n  , 
Nvasaland.   K.  indicus  in  India.  E.  breinconiis  in  Malaya   and  .' 
philippinensis  in  the  Philippines.     New  species  of  wliich  the  ht>>r- 
are  not  known  are  :   E.  masii,  from  the  Seychelles  ;   E.  lamborni. 
from  Tanganyika ;  and  E.  africanus,  from  Nyasaland. 
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Myers  (J.  G.).  Hoias  on  lome  natoial  Enemies  of  Plodia  inferpunctdta 

and  Sifvanus  simnatueusis  in  Australia. — Bull.  Ent,  Res.,  xx,  pt.4, 
pp.  425-430.   London,  December  1929. 

In  this  paper,  which  is  supplementary  to  one  ab-eady  noticed  [RA .  E., 

A.  xvii,  267],  notes  are  given  on  the  Ufe-history  and  habits  of  some  of 

the  natural  enemies  of  dried  fruit  pests  in  Australia.  The  pairing  and 
oviposition  of  Microbracon  hebeior,  Say,  are  described.  At  Mildiira 
f\'ictoria),  the  females  definitely  preferred  the  lar\ae  of  Plodia  [iniey- 
pimctella,  Hb.]  for  oviposition  purposes,  although  those  of  EpJiestia 
tautella,  Wlk..  were  equally  abundant  and  were  readily  stung  and 
paralysed,  and  the  punctures  sucked  by  the  females.  In  Western 
Australia,  in  a  packing-shed  severely  infested  with  E.  cauiella, 
individual'^  nf  M.  hehetor  (morphologically  indistingui-^hable  from 
those  at  Mildura)  were  found  to  be  parasitising  this  species  in  large 
numbers,  and  it  is  suggested  that  {x>ssibly  the  form  found  at  Mildura 
constitutes  a  race  confined  to  Plodia.  Eggs  laid  on  the  16th  March 
gave  rise  to  adults  on  5th  April. 

Observations  on  the  manner  in  which  the  ants,  Iridomyrmex  detectus, 
Sm.,and  /.  rufonii'er  Lowne,  attack  Plodia  and  Fphestia  are  recorded. 
In  the  Mildura  district  a  Bethylid,  Cephalonomia  sp.,  was  found  to  be 
a  conamon  parasite  of  larvae  of  Siivanus  sttrinamensis,  L.  (saw-toothed 
grain  beetle).  The  process  of  oviposition  of  the  parasite  is  described. 
Adults  emerged  about  a  month  after  the  eggs  w  ere  laid.  The  cocoons 
^Tf*  conspicuous  among  raisins  that  have  been  infested  with  5.  surina- 
mensis.  Nemeritis  cana^cens,  Grav.,  is  recorded  in  \\'e«:tern  Australia 
from  a  packing-shed  infested  with  Ephesiia  cauiella,  on  which  it  was 
doubtless  parasitic. 

4- 


Bodkin  (G.  E  ).  A  Note  of  the  Utility  of  Aerial  Photography  in 
Entomological  Field  Work.— Ent.  Res.,  xx,  pt.  4.  p.  431, 3  pis. 
London,  December  1929. 

In  planning  a  campaign  against  Chrysomphalus  ficus,  Ashm.,  in 
Northern  Palestine,  difficulty  was  encountered  in  k»cating  the  Citrus 
gardens  owing  to  the  absence  of  maps  or  surveyors,  the  roughness  of 
tracks  used  for  transport,  the  impenetrable  nature  of  the  cactus  hedges 
present  in  many  gardens  and  the  somei^t  inimical  attitude  of  some 
of  the  cultivators.  An  aerial  photograph  of  the  areas  was  therefore 
obtained,  and  the  operations  of  the  six  fumigation  outfits  were  co- 
ordinated entirely  by  use  of  this  map.  During  1928  every  Citrus 
plot  was  fumigated  (the  total  number  of  trees  being  49.752),  and  there 
IS  no  doubt  that  by  adopting  this  method  a  great  saving  in  time  and 
trouble  was  effected. 


Bar><ss  (H.  F.;.  (zaii  Midges  (Dipt,  Cecidomyidae;  as  Enemies  ot 
Ami.— Bm/I.  Ent.  Res.,  xx,  pt.  4,  pp.  433-442,  2  refs.  London, 
December  1929. 

Vague  statements  have  been  made  that  in  certain  outbreaks  Aphids 
have  been  controlled  by  the  larvae  of  gall-midges,  but  no  exact  proofs 
o^sfiA  on  counts  of  the  ntmiber  of  Aphids  killed,  the  fecundity  of  the 
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midge  compared  with  that  of  the  Aphid,  the  apjx^tite  of  the  midge 
larvae,  etc.,  have  been  given.  With  a  view  to  stimulating  research 
along  these  lines,  the  species  of  Cecidomyiids  of  which  tlie  larvae  have 
been  reported  as  preying  on  or  parasitising  Aphids  are  enumerated, 
and  an  alphabetical  list  is  given  of  the  Aphids  attacked  by  midge 
lar\-ac  (where  tlie  Aphid  has  not  been  identified,  its  food-plant  is 
substituted). 


WiLKi.NSON  (D.  S  ).   Seven  new  Species  o!  Braconidae. — Bull.  Ent. 
Res,,  XX,  pt.  4,  pp.  443-455,  9  figs.    London,  December  1929. 

The  new  species  de.scnbod  are  :  A  panicles  pisfrtnariae  from  the 
larva  of  the  Pierid,  Mylothris  chloris,  F,,  in  Southern  Nigeria  ;  A. 
eucostnae  from  Diacrisia  mundaia,  Wlk,,  in  the  Belgian  Congo ;  A. 
neaoH  and  A,  tnhnje  in  Nyasaland  ;A.jujubae  in  Bihar  and  Oiissa  ; 
and  Microgaster  plecopterae  and  Disophrys  sissoo  from  the  Noctuid, 
PUecptera  reflexa,  Guen.,  in  the  Punjab.  ApanieUs  pislnnanae 
nyasaeusis,  subsp.  n.,  is  described  from  Kyasaland. 


Thompson  (W.  R.)  On  the  Part  played  by  Parasites  in  the  Ck)ntrol  of 
Insects  iivmg  in  protected  Situations.^ i^wu'.  Lnl.  Res.,  xx,  pt.  4, 
pp.  457-462.   London,  December  1929. 

Among  tlie  mjurious  insects  against  which  methods  of  biological 
control  may  be  attempted,  are  many  that  live  in  such  a  way  that  a 
considerable  proportion  of  their  population  is  practically  inaccessible 
to  parasites  and  predators,  even  during  the  stages  when  they  aze 
attractive  to  their  enemies.  Insects  of  this  type  are  not  infrequently 
transported  in  their  animal  or  vegetable  food  materials  into  other 
territories,  escaping  attention  during  the  process  of  inspection,  and 
develop  in  their  new  homes  into  devastating  pests.  The  Mediterranean 
fruit-fly  [Ceraitin  tapitata,  Wied.j,  the  codling  moth  [Cydia  pomoftelia, 
L.j,  and  the  European  com  borer  [Pyrausia  nuhilalis,  Hb.]  are  famiUar 
examples  of  this  class  of  pest.  Furthermore,  in  order  to  be  inaccessible 
to  an  enemy,  the  host  need  not  be  in  what  are  commonly  called  pro- 
tected sitnntions,  such  as  tunnels  in  the  substance  of  plants  or  beneath 
the  surface  ol  the  soil.  The  mere  fact  that  it  can  live  in  zones  in  which 
the  parasite  or  predator  cannot  survive  or  to  w  hich  it  is  not  attracted, 
or  may  be  present  at  times  when  its  enemies  are  not  in  a  stage  when  they 
can  attack  it,  constitutes  an  equall\-  efficacious  protection. 

In  this  paper  tlie  part  played  by  parasites  in  the  control  of  insects 
of  this  kind  is  studied  with  the  aid  of  mathematical  methods,  and  it  is 
concluded  that  the  fact  that  a  proportion  of  the  host  population  is 
inaccessible  may  have  an  extremely  serious  effect  on  the  progress  of 
its  parasites,  even  though  the  parasite  reproduces  at  a  rate  that  enables 
it  to  reach  the  numerical  level  of  its  accessible  host  populaticm  in  a 
short  time.  The  fact  that  a  relatively  small  proportion  of  the  host 
population  is  inaccessible  may  in  certain  cases  completely  prevent  a 
parasite  from  establishing  control.  Although  a  high  percentage  of  hosts 
is  destroyed  in  e\  ery  generation,  the  host  population  may  mauitain 
itself  at  a  level  corresponding  to  economic  damage  or  even  continue 
to  increase.  The  total  pro{>ortion  of  inaccessible  hosts  must  be  very 
low  if.  control  is  to  occur. 
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SwEZFY  ((  )  H  )  Some  Aspects  ol  tbe  Evolution  of  Species  among  the 
native  Insects  o!  Hawaii.— /.  Econ.  Ent.,  xxii,  no.  6,  pp.  851-857. 
Geneva,  N.Y.,  December  1929. 

Some  account  is  given  of  the  numerous  indigenous  insects  of  the 
Hawaiian  Islands,  which  furnish  a  held  for  tlie  investigation  of  evolution 
and  for  insect-breeding  ex}X'riments  that  could  tend  towards  variations 
and  the  production  of  new  species. 

EssiG  (L.  O.).  Origin  of  tiie  Bean  Weevil  Mylabns  ohteetus  (Say).— /. 
Econ.  Eni.,  xxii,  no.  6,  pp.  858-d61»  3  refs.  Geneva,  N.Y., 
December  1929. 

Briwhus  (Mylabris)  ohteetus.  Say,  which  was  iirst  recorded  as  a  pest 

of  beans  in  Rhode  Island  in  and  was  proved  to  breed  continuously 
in  stored  beans  by  J.  A.  Lintner  only  in  1891,  was  introduced  into 
California  at  San  Diego  in  1769,  and  has  been  found  in  red  lima  beans 
taken  from  ancient  Indian  graves  in  the  valley  of  the  Ica  and  the 
Ancon  Necropolis  in  Peru,  the  records  dating  respectively  from  1-500 
and  1000-1500  a.d.  An  adult  taken  from  the  Ancdn  beans  docs  not 
differ  in  anatomical  characters  from  those  of  the  present  day.  B. 
obiectm  must  therefore  have  been  associated  with  beans  in  ancient 
America,  and  doubtless  followed  the  trails  of  the  northern  migration 
through  Central  America  and  Mexico  into  North  America.  The  beans 
grown  by  the  Indians,  especially  those  of  the  south  and  south-west, 
must  have  been  regularly  subject  to  injuries  by  this  insect,  and  are 
even  now  more  susceptible  to  attack  than  the  species  of  beans  native 
to  other  countries. 

BOYCE  (A.  M.).  The  Walnut  Husk  Fly  (Rhagoletis  juglandh  Creflsoa). 
— /.  Econ.  Ent.,  xxii,  no.  6,  pp.  861-8^,  1  pi.,  1  ref.  Geneva, 
N.Y.,  December  1929. 

An  account  is  given  of  Rhagoletis  jn^landis,  Cress.,  which  has  at 
present  been  recorded  as  injuring  only  Jttglans  rcgia  (English  or 
Persian  walnut),  /.  rupestris,  a  species  indigenous  to  Arizona  and 
Texas,  and  /.  hindsi  {Californian  black  walnut).  The  history  and 
distribution  of  this  Trypetid  in  the  United  States  and  the  nature  of 
the  injury  it  causes  are  discussed.  In  some  cases  eggs  deposited  in  the 
hu^  of  the  walnuts  do  not  hatch,  only  50  per  cent,  in  one  consignment 
of  infested  nuts,  95  per  cent,  of  which  showed  evidences  of  attack,  being 
rendered  unmarketable.  Most  of  the  information  given  concerning 
the  bionomics  and  control  of  the  liy,  all  stages  of  which  are  briefly 
described,  has  been  already  noticed  [R.A .E.,A,  xvii,  228, 385] .  Recent 
studies  do  not  bear  out  the  original  ones  in  some  particulars  [viii, 
234].  Ko  larva  was  observed  to  descend  to  the  ground  by  a  silken 
thread,  but  a  few  pupae  have  been  found  in  the  husks  at  harvest  time. 

DE  Ong  (E.  R.)  &  HcNTooN  (M.).  Sulfur  as  an  Insecticide.—/. 
Econ.  Ent.,  xxii,  no.  6,  pp.  866-873,  10  refs.  Geneva,  N.Y., 
December  1929. 

The  increasing  importance  attributed  to  the  insecticidal  value  of 
sulphur  in  the  elementary  form,  especially  at  high  temperatures,  is 
discussed  from  the  literature.  The  more  general  use  of  this  chemical 
is  niaiiiiy  due  to  improvements  in  the  process  of  manufacture, 
particularly  in  regard  to  finely  ground  and  precipitated  sulphurs. 
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The  latter  are  becoming  available  in  increasing  quantities  and  at  low 
prices  owing  to  the  recovery  of  sulphur  in  purification  processes.  In 
the  course  of  experiments  with  lime-sulphur  solutions  as  an  ovicide  for 
Bryobia  praeHosa,  Koch,  it  was  observed  that,  although  the  ovicidal 
value  was  very  low,  almost  all  the  larvae  hatching  from  treated  eggs 
died  when  1-2  days  old,  whereas  mortality  among  untreated  larvae- 
was  only  2-8  per  cent.  Since  dust  applications  of  sublimed  and  ground 
sulphur  h;iil  no  effect  on  the  larvae  and  nymphs  at  60-72°  F.,  it  was 
concluded  ihat  Uie  sulphur  precipitating  from  the  lime-sulphur  soiuuon 
was  in  a  more  active  form  than  that  contained  in  the  dusts.  Other 
experimenters  have  proved  that  a  certain  proportion  of  free  sulphur 
is  in  solution  in  the  lime-sulphur  solution.  The  insecticidal  action  of 
limo-sulphur  is  therefore  due  first  to  the  reducing  or  oxygen-absorbing 
power  of  the  sulphide,  and  secondly  to  the  action  of  free  sulphur.  A 
process  recently  developed  for  recovering  sulphur  m  the  colloidal  and 
precipitatCKl  form  from  hydrogen  sulphide  present  as  an  impurity  in 
iiluminating  gas  is  described.  The  paste  produced  by  this  process 
is  veiy  adhesive,  difficult  to  handle  and  slow  drying.  The  sulphur 
may  be  used  as  a  paste,  or  dried  at  a  carefully  regulated  temperature, 
the  resulting  cake,  when  milled  or  suspended  in  water,  being  extremely 
finely  divided.  If  overheated  hi  drying,  the  sulphur  fuses  and  loses  its 
precipitated  form  and,  simultaneously,  much  of  its  activity.  A  table 
IS  given  showing  approximately  the  comparative  sisse  of  sulphur  particles 
In  various  commercial  types.  The  extreme  fineness  of  division  of  the 
particle  is  one  of  the  chief  advantages  of  precipitated  sulphur,  as  it 
favours  adhesion  to  leaf  surface,  large  coverage,  and  a  very  great 
surface  area,  which  facilitates  sublunation.  The  grey  colour  of  the 
sulphur  recovered  in  gas  purification  facilitates  sublimation  at  low 
temperatures. 

An  account  is  given  of  experiments  in  which  commercial  control  of 
Scirtofhn'ps  citri,  Moult.,  Thrips  iahaci,  Lind.,  and  FrankliniclJa  occi- 
dcntalis,  Perg.,  on  orange,  was  obtained  by  applications  of  sulphur  dust 
at  the  rate  of  1  lb.  sulphur  to  each  tree  on  6th  and  22nd  May  and 
1 1th  June  1929.  Counts  to  determine  the  toxicity  of  the  same  applica- 
tions against  the  larval  stage  of  Coccms  pseudomagnoliarum,  Kuw. 
{citricola,  Campb.)  showed  a  mortality  of  85*1-88*5  per  cent,  on  treated 
twigs  and  14-8-75  per  cent,  on  untreated  ones.  The  effect  of  the 
sulphur  was  principaUy  against  the  crawling  stage,  little  action  bt  ing 
noted  after  the  larvae  had  settled.  As  the  period  of  emergence  is 
6-10  weeks,  sulphur  should  be  present  in  toxic  amounts  over  the 
entire  period.  To  determine  the  length  of  time  that  sulphur  dust 
remained  toxic  to  the  larvae,  Coccidb  were  transferred  to  several 
groups  of  leaves  on  which  dust  had  been  present  for  varying  periods 
up  to  22  days.  Mortality  varied  froni  92-6  to  98-2  per  cent.,  practicallv 
irresix'Cti\'c'  of  the  interval  between  the  dusting  of  the  leaves  and  the 
transfer  of  the  larvae.  Some  data  were  also  collected  indicating  that 
the  larval  stage  of  Saissetia  oUae,  Bern.,  is  also  susceptible  to  similar 
treatments. 

Allman  (S.  L.).  Some  Ezperimenti  on  the  Control  the  CodUng 
tfoih  in  Aitttndia. — /.  Econ.  xxii,  no.  6,  pp.  873-^878. 
Geneva,  N.Y.,  December  1929. 

An  account  is  given  of  some  of  the  experiments  carried  out  in  New 
South  Wales  in  1927-28  for  the  control  of  the  codling  moth  [Cyiia 
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fomondla,  L],  in  continuation  of  the  series  inaugurated  there  the 

prexnous  season  [R.A.E.,  A,  xvi,  101].  Formulae  are  given  for  12 
different  treatments  employed,  which,  with  the  exception  of  one 
cuni»idting  of  Volck  oil,  1 : 60,  all  contain  arsenicals  in  various  dilutions. 
Treatments  were  carried  out  from  20th  October  to  27th  January. 

The  following  is  largely  taken  from  the  author's  summary,  the 
quantities  of  the  insecticides  given  being  those  used  to  50  gals,  of  spray  : 
The  vulur  of  the  various  treatments  was  estimated  on  the  basis  of  the 
ratio  of  "  stmgs  "  to  entrances  and  tiie  percentage  of  infested  fruit. 
It  was  found  that  60  and  40  oz.  lead  arsenate  were  more  effective  than 
the  normal  rate  (20  oz.),  and  the  addition  of  a  water  soluble  arsenate 
(2  Ih.  sodium  arsenate)  and  the  use  of  casein-lime  spreader  increased 
the  effect  of  the  normal  spray.  Paris  green  (1  lb.  and  3  lb.  lime)  was 
more  toxic  than  lead  arsenate  at  the  normal  rate.  The  efficiency  of 
lead  arsenate  (20  oz.)  was  practically  equal  in  cases  of  one  calyx  and 
4  cover  sprays  and  of  4  cover  sprays  otiIv,  the  difference  in  infested 
fruits  in  the  two  plots  being  mainly  due  to  cal}  x  injury.  A  lowering 
of  the  larvicidal  efficiency  of  the  lead  arsenate  vas  produced  by  mixture 
with  lime-sulphur,  even  with  the  addition  of  casein-lime  spreader, 
though  this  was  counterbalanced  by  the  ovicidal  action  of  the  lime- 
sulphur  and  a  possible  repellent  effect.  A  reduction  in  the  number  of 
sprayings  with  lead  arsenate  resulted  in  a  lowering  oi  efficiency.  The 
apparent  exception  in  the  case  of  the  omission  of  the  calyx  spray  is 
explained  by  the  fact  that  this  would  have  little  effect  in  building 
up  a  deposit  of  arsenate  over  the  fruit.  Two  calyx  sprays  with  lead 
arsenate  were  inadequate  in  checking  C.  pomondia,  and  ultimately 
resulted  in  an  increased  infestation  owing  to  the  large  number  of  larvae 
on  the  fruit.  Volck  oil  proved  to  be  an  efficient  ovicide,  but  had 
little  larvicidal  action.  Dusting  was  distinctly  inferior  to  spraying. 
Only  48*31  per  cent,  of  the  larvae  that  left  the  fruit  reached  thebands 
[r/.  xvi,  102]. 


Gray  (G.  P.)  &  Kirkpatrick  (A  F )  The  protective  fltopefactioil 
of  certain  Scale  Insects  by  Hydrocyanic  Add  Vapor.—/.  Econ, 
Ent..  xxii,  no.  6,  pp.  87&-692,  1  pi.,  2  figs,  Geneva,  N.Y,,  Decem- 
ber, 1929. 

This  is  a  fuller  account  of  work  already  noticed  [R.A.E.,  A,  xviii, 
41  j  on  the  resistance  to  hydrocyanic  acid  gas  of  Saissetia  oUae,  Bern., 
and  Chrysomphalus  aurantii,  Mask.,  on  Ciirus, 


Gray  (G.  P.)  &  Kirkpatrick  (A.  F.).  The  Resistance  of  Black  Scale 
{Saisseiia  oleae  Bern.)  to  Hydrocyanic  Acid  Fumigation. — /.  Econ. 
EfU*,  xxii,  no.  6,  pp.  893-887,  20  refs.  Geneva,  N.Y.,  December 
ld29. 

Experiments  carried  out  in  California,  in  which  strains  of  Saissetia 
oleae»  Bern.,  from  the  San  Gabriel  Valley,  known  as  the  resistant  scale 
district,  and  from  districts  outside  this  area,  were  established  on 

seedHn^  orange  trees  and  fumigated  simultaneously  with  hydrocyanic 
acid  under  the  same  covering,  indicated  that  the  hardy  scale  ]irK^.;  sed 
a  higher  degree  of  resistance  but  wa-^  not  immune.  It  was  i>L*h^i!)Ic  to 
kiU  all  the  scales  witii  liCN,  but  uiiiy  at  such  a  iugii  dosage  that  salcLy 
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to  the  trees  could  not  be  guaranteed  under  all  conditions.  The 
percentages  of  mortality  secured  at  low,  medium  and  hie:h  concentra- 
tions were  75,  95  and  100  per  cent,  respectively  wuii  the  resistant 
Strain  and  100  per  cent,  in  every  case  with  the  non-resistant  one. 

Webster  (R.  L.;  Baker  (W.  W.).  Potato  Flea-beetles  in  Washrngton 
EpUHx  subcrimta  Lsoonto  :  EpUrix  cucumms  Hairis. — /.  Ecoh, 
Ent.,  xxii,  no.  6,  pp.  897-900,  3  refs.  Geneva.  December 
1929. 

Injury  has  been  caused  during  the  past  5  years  to  potatoes  in  western 
Washington  by  Epitrix  suhcrinUa,  Lec.,  and  E.  cucutneris,  Hair. 
Severe  damage  is  caused  to  the  tubers  by  the  boring  of  the  larvae 
during  July,  after  which  the  adult  beetles  attack  the  foliage  in  large  1 
numbers.    Although  attack  in  late  July  sometimes  kills  young  plants, 
the  main  crop  is  not  likely  to  suffer  injury  from  the  adults.  Injured 
tubers  show  tunnelling  or  pitting,  seldom  extending  below  a  depth  of 
3  nun.,  as  well  as  surface  injury.  Tunneb  in  potatoes  caused  by 
Diabrotica  soror,  Lec.,  are  sometimes  mistaken  for  damage  by  flea- 
beetle  larvae,  but  are  somewhat  larger  and  characterised  by  a  slight 
depression  on  the  surface  of  the  tuber.    Injury  by  llca-beetle  larvae  is  ' 
generally  associated  with  a  pimply  or  even  smooth  surface  [cf.  R.A.E.,  . 
A,  xvii,  40J.    Although  it  is  evident  that  E.  subcHniia,  which  appears 
to  be  responsible  for  most  of  the  injury,  winters  in  the  adult  stage,  the 
beetles  have  rarely  been  observed  in  spring  before  the  appearance  of 
the  potato  plants.    Several  adults  were,  however,  collected  on  leaf 
buds  of  seedling  cherry  on  21st  April  1929,  and  some  have  been  seen  i 
feeding  on  maize  as  late  as  20th  October.    The  number  of  generations 
is  still  in  doubt.    It  has  been  observed  that  potatoes  planted  after 
15th  June  escape  damage  by  the  main  brood,  which  matures  in  Jul}-,  ' 
whereas  small  fields  planted  in  March  or  earlier  may  be  dug  before  the 
development  of  this  brood.    Dusting  potato  foliage  has  reduced  leaf 
injury,  but  has  not  controlled  damage  to  tubers.    The  most  satis- 
factory dust  was  a  combination  of  6|  lb.  hydrated  lime,  5  lb.  ftnelv 
ground  sulphur  and  iU  uz.  nicutme  sulphate,  represcntmg  an  actual 
nicotine  content  of  2  per  cent.,  but  the  cost  is  very  high. 

Hagan  (H.  R.).  The  Fig-insect  Situation  in  the  Smyrna  Fig  District. 
— /.  Econ,  Eni.,  xxii,  no.  6,  pp.  900-909,  7  refs.  Geneva,  N. Y., 
December  1929. 

The  annual  importation  of  Smyrna  figs  into  tlie  United  States  : 
exceeds  20,000,000  lb.  Two-thirds  of  this  tonnage  consigned  in  1927 
was  inspected  and  condemned  at  the  port  of  entry,  owing  to  infestation  | 
or  contamination  by  insects.    As  the  result  of  an  expedition  to  Asia 
Minor  made  with  the  object  of  developing  a  method  for  controlling  ( 
Ephcstia  canlcUa.  Wlk.,  and  Phdia  inferpumtella,  Hh.,  in  dried  tigs, 
a  brief  account  is  given  of  the  principal  insects  attacking  lig  trees  and 
the  fruit  of  Sm3rma  figs  in  Turkey,  based  on  observations  made  between  I 
June  and  August  19jS. 

Carpopkilm  hemipterus,  L.,  lived  on  other  crops  during  early  summer, 
but  became  particularly  abundant  in  tig  orchards  about  25th  July, 
attacking  sound  tigs  through  the  large  open  eye  of  the  fruit  as  readily 
as  split  ones.  Only  one  generation  is  produced  on  Smyrna  figs,  and 
the  mature  larvae  apparently  enter  hibernation,  as  the  growers  state 
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that  only  the  first  part  of  the  crop  is  affected.  C.  hemipterus  is  taken 
from  apples,  pears,  tomatos,  grapes,  and  cucurbits  before  the  hg  crop 
ripens,  all  of  these  being  commonly  infected  with  smut  [cf.  R.A.E., 
A,  xvi,  320].    From  2  to  5  larvae  are  usually  found  in  each  aiffected  fig, 

A  small  Scoly  tid,  which  girdles  the  twigs,  was  found  in  many  orchards. 
As  it  can  probably  be  transported  in  cuttings,  caution  should  be 
exercised  in  the  importation  of  slips  of  Smyrna  figs  for  experimental 
plantings.  Cetonia  ?  aurata,  L.,  is  found  in  the  larval  stage  on  the 
roots  of  tig  trees,  and  Prionus  ?  coriarius,  L.,  was  taken  in  some 
numbers  from  the  main  stem  of  a  poorly  conditioned  tree  below  the 
surface  of  the  ground.  FarmieotHUS  ionicus,  Laf is  one  of  the  Anthidds 
iound  constantly  and  in  abundance  upon  the  leaves  and  ripening  fruit. 
These  active  insects  are  frequently  seen  entering  the  fniit  in  rapid 
succession,  and  doubtless  facilitate  the  spread  of  smut  from  an  infected 
fig  to  others.  They  were  also  taken  from  mo.st  vegetable  crops,  several 
weeds,  ornamental  flowers  and  grapes,  on  all  of  which  the  spores  of 
smut  are  common.  Coccus  hesperidum,  L.,  was  widely  distributed 
but  never  abundant,  and  did  no  apparent  damage.  Ceroplastes 
rusci^  L.,  which  is  frequently  found  upon  the  leaves  and  twigs  and 
was  very  abundant  in  1927,  when  it  was  common  on  the  fruit  as  well, 
is  not  usually  a  serious  pest.  Cicada  pleheja,  Scop.,  appeared  in 
swarms  in  the  adult  stage  in  July  and  August,  their  exit  holes  above 
the  roots  of  the  tigs  being  numer(ms  in  e\  ery  orchard. 

P  intcrpunctella,  which  is  r<  sponsible  for  a  very  high  percentage  of 
fig  micstation,  was  found  in  letting  hgs  in  tlie  homes  of  villagers  and 
appeared  in  the  packing  plants,  where  it  seems  to  be  more  active  than 
in  the  (»rchards»  about  1st  September.  The  author  believes  that  P. 
interpuneUUa  uses  native  plants  as  alternative  food-plants  between 
the  fig  seasons.  Its  parasite,  Microbracon  heheior,  vSay,  is  reported  to 
control  it  before  the  season  is  over.  The  adults  of  E.  cautella,  which  is 
also  suspected  of  utilising  alternative  food-plants,  were  found  ovipositing 
upon  partly  dried  fruit,  but  never  on  the  figs  on  the  trees.  The  first 
larvae  were  brought  into  the  packing  plant  on  22nd  August,  and  rapidly 
increased  in  numbers. 

Drosophila  sp.  was  only  rarely  encountered  in  Turkey  and  is  not 
considered  instrumental  in  transmitting  souring  of  Smyrna  figs,  but 
Blastophaga  psenes,  L.,  transmits  endosepsis  to  figs  in  Turkey  during 
caprihcation,  as  it  does  in  California  [xvi,  3191.  A  brief  description  is 
given  of  Philotrypesis  caricae,  L.,  wliich  is  found  in  capriligs  but  not  in 
the  Smyrna  fig,  its  life-histoty  being  similar  to  that  of  B.  psenes. 
After  leaving  the  caprifig,  where  mating  takes  place,  it  flies  to  another 
of  the  subsequent  crop  and  begins  o\  iposition.  There  are  three  broods 
annually,  corresponding  with  the  fructification  cycle  of  the  caprifig. 
As  the  adult  female  never  enters  the  fig,  it  is  not  an  agent  in  the  pollina- 
tion of  the  new  crop  of  caprifigs.  The  method  of  oviposition  is  dis- 
cussed. The  author  gives  a  number  of  reasons  for  not  considering 
Philotrypesis  to  be  a  parasite  of  B,  psenes  [c/.  R.A.E.,  A,  xi,  272j. 
Its  economic  importance  depends  on  whether  it  parasitises  B.  psenes, 
and  thus  reduces  its  numbers,  or  preoccupies  the  gallflowers  that  might 
otherwise  have  been  available  to  the  latter.  Repeated  dissections 
have  shown  that  the  larva  undoubtedly  occurs  in  the  seed  capsule. 
Until  more  facts  are  available,  every  effort  should  be  made  lo  prevent 
its  introduction  into  the  United  States.  Ants  of  the  genera  Messor 
and  Cremastogaster  enter  the  figs  as  they  are  ripening,  the  former 
apparently  feeding  on  the  sticky  exudation  of  Coccus  hesperidum* 
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The  ant  frequently  passes  from  the  scale  to  the  iig  and  is  a  potential 
transmitter  of  smut  spores. 

With  the  possible  exception  of  C.  hefmpterus,  which  deposits  its  ^gs 
in  the  fruit,  the  principal  damage  done  by  insects  to  figs  on  the  trees  is 
thus  due  to  contaminntion  o[  tlie  latter  by  micro-organisms.  Analysr^ 
of  individual  lots  of  ligs  ticiivered  for  packing  in  the  interior  of  Asid 
Minor  showed  an  average  infestation  of  endosepsis,  vvhicii  is  transmitted 
by  B,  psenes,  of  6<6  per  cent,  and  5-6  and  2  per  cent,  (tf  smut  and 
souring  respectively,  these  being  possibly  transmitted  by  C.  hemipUnis, 
F»  ionicus  and  Cremastogaster. 

In  an  endeavour  to  bring  the  figs  within  the  limits  of  United  States 
tolerance,  they  were  sorted  and  analysed,  diseased  fruit  being  rejected. 
Bv  this  means  the  analvses  were  quickly  brought  up  to  90-95  per  cent, 
passable  fruit,  and  the  hgs  were  at  once  placed  in  sacks  and  fumigated 
to  kill  the  eggs  of  E,  cautetta  before  they  had  time  to  hatch.  Du|^ex 
vacuum  fumigators  were  used  with  a  charge  of  3|  lb.  carbon  bisulphide 
to  100  cu.  ft.,  the  use  of  hydrocyanic  add  gas  on  foodstuffs  bein; 
prohibited  bv  the  Government.  The  vacuum  obtained  ^^'a<^  27-5-2^ 
inches,  and  the  fumigation  period  1^  hours.  The  figs  were  londed  and 
shipped  ilie  same  day  where  possible.  Figs  treated  in  this  maimer  and 
shipped  from  the  interior  came  within  the  Federal  limits,  but  the  pur 
chase  and  treatment  of  figs  in  the  city  of  Smyrna  was  found  to  be 
impracticable.  The  figs  of  one  grower  who  fails  to  ship  promptly  will 
spoil  the  entire  shipment,  and  many  Smyrna  shippers  refused  to  sort 
adequately  or  else  allowed  their  figs  to  remain  overnight  uncovered 
and  unsackcd  after  fumigation. 


Armitage  (H  M  ).  Timing  Field  Liberations  of  Cryptofacmus  in  th? 
Control  oi  the  Citrophilus  Mealybug  in  the  infested  Citrus  Orchards 
of  Southern  Cidifomia. — /.  Econ.  Ent.,  xxii,  no.  6,  pp.  910-915, 

2  charts.    Geneva,  N.Y.,  December  1929. 

During  the  season  of  1928  more  than  4(),0(X),000  adults  of  Cryptolac- 
mus  montrouzieri,  Muls.,  were  produced  and  liberated  systematically 
in  Southern  California,  usually  at  the  rate  of  10  beetles  to  a  tree,  ovcx 
several  thousaiid  acres  of  Citrus  infested  with  Puudocouus  gakm. 
Green,  which  is  successfully  controlled  by  this  means.  The  various 
factors  involved  in  timing  liberations  are  djscussed,  and  it  is  c  i  eluded 
tliat  the  first  beetles  should  be  released  between  1st  and  15th  April 
when  held  temperatures  show  an  average  maximum  of  at  least  70°  F. 
and  rainfall  is  low.  Liberations  may  be  continued  until  15th  Septem- 
ber. Field  experience  over  a  number  of  years  has  sliown  that  the 
beetles  at  first  released  increase  to  controlling  numbers  in  the  progeny 
of  the  first  generation  of  adults.  Since  this  requires  a  period  of  90  daj^ 
in  spring  and  60  days  in  summer  and  early  autumn,  fu  ld  Iiberati<wis 
must  be  effected  during  a  period  that  allows  60  days  activity  after  the 
final  liberation. 

A  secondary  maximum  production  maybe  prepared  in  the  laboratory 
to  compensate  for  the  ground  lust  when  control  measures  applit^i 
against  other  insects  have  interfered  with  the  control  of  the  mealybug 
by  C.  manfrownm.  Liberations  carried  out  on  the  lines  indited 
live  given  satisfactory  results  for  several  years,  cxce|  t  when  unusualh 
protracted  cool  weather  during  April-June  has  restricted  the  activities 
of  the  beetles. 
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BoANE  (R.  W.)  &  GnjjLAND  (O.  J  ).  Thne  i^«Vi*Mt  ^iBAnm^ 
Beetles.— /.  Ec<m,  Ent,,  xxii,  no.  6,  pp.  915-^1.  Geneva,  N.Y.. 
December  1929. 

An  account  is  given  of  the  bionomics  of  the  ambrosia  beetles,  Monarth' 
rum  scutellare,  Lee,  and  M.  dentigerum,  Lec.,  infesting  oaks,  and  Gnatho- 
triehm  sttkakts,  Lec.,  infesting  Douglas  fir  [Pseiudotsuga  taxifolia), 
and  the  manner  in  which  they  cultivate  and  feedonthefunjgi  associated 
yfith  them.  Af .  scutellare  is  found  in  dying  or  badly  weakened  trees  of 
Quercus  agrifolia,  and  less  frequently  of  Q.  hhata  Diseased  parts  of 
living  trees  may  be  affected,  but  the  beetles  are  never  found  in  limbs 
where  the  flow  of  sap  is  normal.  As  soon  as  a  tree  has  been  cut  down, 
the  beetles  attack  all  parts  of  it.  They  are  sometimes  found  in  the 
stump  as  long  as  two  jrears  after  a  tree  has  been  felled.  The  system  of 
boring  is  described.  The  entrance  holes  are  about  -i^  inch  in  diameter 
and  penetrate  the  sapwood  for  a  distance  of  about  J  inch.  Only  one 
pair  of  beetles  inhabits  each  complete  system,  the  male  excavating  the 
primary  tunnels  and  nuptial  chamber,  and  the  f( malt  thr  si  ctuidary 
tunnels  in  which  the  eggs  are  laid.  Oviposition  may  last  ior  2  months, 
and  a  single  female  may  lay  as  many  as  80  eggs.  There  are  two  periods 
of  egg-laying,  one  begmning  in  March  and  the  other  in  October.  The 
eggs  hatch  in  10-12  days,  and  the  larvae  immediatdy  begin  to  excavate 
their  cells.  The  spring  generation  of  larvae  is  most  abundant  in  April 
and  Ma\',  and  the  autumn  generation  in  December  and  January,  each 
rcquirini^  f>-8  wetks  to  mature.  The  pupal  stage,  which  lasts  8-12 
days,  IS  passed  in  the  larval  cells.  All  stages  of  the  beetle  are  briefly 
described. 

M,  dentigerum  was  only  found  by  the  authors  in  association  with 
Af .  scuidktre,  but  is  not  quite  so  widely  distributed.  It  is  considerably 
smaller  than  the  latter,  which  it  resembles  in  its  bionomics,  and  can  be 
readily  di.stinguisht  d  by  its  smaller  galleries,  the  character  of  which  is 
described.  Tho  fungus  cultivated  by  both  these  beetles  is  probably 
a  species  of  Momlia. 

G.  sukatus  occTirs  in  great  numbers  on  recently  felled  Douglas  fir. 
the  beetles  attacking  tiie  top  and  then  the  trunk  of  the  tree,  and 
subsequently  being  found  in  the  stumps,  where  they  may  ooittinue 
their  borings  for  many  generations.  Infestation  may  be  detected  by 
the  tiirret-like  structures  fonned  in  the  crevices  of  the  bark  from  castings 
in  front  of  the  entrance  burrow.  From  this  point  a  tunnel  of  inch 
diameter  passes  directly  through  the  bark  into  the  sapwood,  where  the 
main  gallery  is  formed.  The  secondary  galleries,  usually  4  in  iumilxT, 
are  found  only  in  the  sapwood  and  vary  in  length  from  6  to  10  iiichcs. 
The  larval  galleries  extend  upward  and  downward  from  the  secondary 
galleries  parallel  to  the  grain  of  the  wood.  The  entrance  timnel  and 
part  of  the  main  gallery  is  constructed  by  the  male,  and  the  female 
excavates  the  brood  galleries.  The  eggs,  which  are  laid  in  small  niches 
along  the  secondary  galleries,  hatch  in  7-8  days,  the  larvae  feeding  on 
the  conidia  of  a  blue  stain  fungus,  Ceratostomtlh  sp.,  propagated  along 
the  walls  by  the  female,  and  gradually  enlarging  their  cells,  in  which 
they  pupate.  Both  conidial  and  perithedal  stages  of  the  fungus 
were  observed  in  the  galleries,  the  latter  causing  the  blue  stain. 

Wood  from  vHbich  the  bark  has  been  removed  immediately  after 
felling  is  immune  from  attack  by  these  beetles.  Treatment  with 
creosote  also  protects  timber  fr  om  attack  and  kills  beetles  already 
present.    Experiments  in  which  the  holes  were  plugged  up  with  wooden 
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pegs  or  wire  nails  showed  that  the  beetles  soon  find  their  way  to  the 

surface  by  continuing  a  secondary  gallery  until  they  reach  the  bark, 
or  by  changing  the  main  gallery  so  as  to  avoid  the  plug. 

Smith  (R.  H  ).  Studies  on  Spray  Tank  Agitation  in  the  Use  of  Oil 
Sprays. —  j .  Econ.  Ent.,  xxii,  no.  6,  pp.  929-934,  1  ref.  Geneva, 
N.Y..  December  1929. 

The  following  is  taken  from  the  author's  abstract  :  Tests  of  18 
orchard  sprayers  with  tanks  ranging  in  capacity  from  200  to  465  U.S. 
gallons,  with  agitator  paddles  of  various  kinds  and  sizes  ranging  in 
nimiber  from  3  to  5  per  tank,  and  with  agitator  speeds  ranging  from 
60  to  300  r.p.m.,  indicated  that  the  speed  of  the  agitator  is  the  most 
important  factor  in  efficient  agitation  in  the  use  of  oil  sprays.  With  the 
average  equipment,  a  speed  of  225  r.p.m.  was  sufficient  to  maintain 
a  unituriii  nuxiure  of  pure  oil  and  water.  In  view  of  the  fact  that  the 
so-called  quick-breaking  emulsioas  commonly  contain  much  unenndsl- 
fied  oil,  that  the  oil  in  dilute  spray  quickly  rises  to  the  surface  if  the 
agitation  is  interrupted,  and  that  stable  emulsions,  including  miscible 
oils,  tend  to  break  when  used  with  hard  water,  an  agitator  speed  of 
approximately  225  r.p.m.  is  believed  to  be  advisable  for  oil  spra}^. 
Tables  are  given  showing  the  effect  of  einuisifiers,  size  and  number  of 
paddles  and  agitator  speed  on  the  uniformity  of  the  miztoxe  of  oil 
and  water.  An  improved  method  is  given  fcr  detenmning  the  strength 
of  oil  sprays. 


Thompson  (B.  G.).  Dusting  for  Codling  Moth  Control  in  the  Willa- 
mette Valley,  Oregon,  1027-1928.—/.  Econ.  Ent.,  aodi,  no.  6, 
pp.  934-936.   Geneva,  N.Y.,  December  1929. 

Dusting  with  lead  or  calcium  arsenate  was  effective  vrbtn  carried 

out  under  favourable  conditions  in  controlling:  the  codJinc:  moth  [Cydia 
pomonella,  L.]  during  two  years  of  experimental  work  in  certain  apple 
orchards  in  Oregon.  As  the  results  were  more  favourable  than  those 
obtained  elsewhere  in  the  North-western  States  by  other  workers,  it 
is  thought  that  local  conditions  may  have  had  an  important  influence. 
One  calyx  and  four  cover  applications  of  dust  consisting  of  15  per  cent, 
lead  arsenate  or  13-3  per  cent,  calcium  arsenate  gave  better  control  of 
the  larvae  than  a  calv  x  and  three  cover  treatments  with  sprays  of  the 
same  insecticides  at  the  rate  of  2  lb.  to  100  U.S.  gals,  water.  The  dust 
was  applied  with  a  power  duster  during  the  night  or  early  morning,  opera- 
tions Starting  about  midnight  and  lasting  till  sunrise  or  longer  aooordinif 
to  weather  conditions.  Under  very  favourable  conditions  dusting  was 
continued  for  1 5  hours.  No  attempt  was  made  to  dust  when  amditUms 
were  unfavourable. 


Mote  (D.  C).  Wilcox  (J.)  &  Hills  (O.  A.).  The  Strawberry  Crown* 
moth  in  Oregon,  -  /.  Econ.  Ent.,  xxii,  no  6,  pp.  936-943^  1  pL, 
1  hg.,  14  rets.    Geneva,  N.Y.,  December  1929. 

Aegeria  {Synanthcdoyi)  hihionipennis,  Boisd.  {ruiilans,  £dw.),  the 
histor\'  and  synonymy  of  which  is  discussed,  is  a  major  pest  of  straw- 
ben  it  s  of  standing  in  Oregon  [R  A  .E  ,  A,  xvi,  106J.  W'liereas  it 
originally  attacked  only  older  piaiits,  it  iias  recently  invaded  one  and 
two-year  old  plantings  and  effected  considerable  reduction  in  the  crop. 
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Observations  of  its  life-history  were  begun  in  1927  and  continued  on  a 
more  extensive  scale  in  1928.  All  stages  are  described.  The  injury  is 
caused  by  the  larvae  entering  the  crown  at  its  base.  In  some  cases 
only  one  tunnel  is  made  through  the  centre  of  the  crown,  but  more  often 
the  crown  is  reduced  to  a  mere  shell  filled  with  frass.  OccaskmaUy 
2  or  3  larvae  are  found  in  one  crown.  Injured  plants  generally  begin 
to  wilt  as  soon  as  the  ground  dries  in  early  summer.  Hibernating 
larvae  begin  to  feed  again  about  the  middle  of  May,  An  infested 
plant  is  usually  killed  at  the  end  of  2  or  3  seasons. 

The  activities  of  the  young  larvae  were  studied  by  means  of  digging 
up  at  various  intervals  plants  previously  infested  witii  eggs  ui  a  known 
date.  The  eggs  are  usually  found  on  the  dead  leaves  at  the  base  of  the 
plant,  or  sometimes  on  the  crown  itself.  On  young  plants  the  eggs 
are  sometimes  laid  on  the  lower  surface  of  the  green  leaves.  The 
average  length  of  the  incubation  period  is  14-38  days.  The  larvae 
work  down  under  the  ground  on  the  outside  of  the  plant  and  enter  the 
crown  when  about  30  days  old  ;  about  1st  October  they  spin  cocoons  and 
remain  inactive  until  the  following  spring.  After  a  period  of  renewed 
activity,  they  enter  the  pre-pupal  stage  which  IbMs  about  9  days,  the 
pupal  stage  requiring23aays.  In  1928  the  adultsbcgantoemerge about 
1st  June,  and  all  had  emerged  by  mid-July.  They  are  active  only  in  bright 
sunshine,  mating  and  oviposition  following  quickly  after  emergence 
under  suitable  weather  conditions.  Dissections  of  mature  pupae 
showed  as  many  as  429  eggs  in  them.  The  method  of  oviposuioa  is 
described.   The  moths  were  present  in  1928  ftom  early  June  to  mid- 


DoziBR  (H.  L.)  &  Butler  (H.  G.).  Notes  on  the  UeatingiAAseogasigr 
carpocapsae,  a  Braconid  Parasite  of  the  Codling  Moth.—/.  Econ. 
EfU.,  xxii,  no.  6,  pp.  954-957.   Geneva,  N.Y.,  December  1929. 

Ascogaster  carpocapsae,  Vier.,  is  the  most  abundant  parasite  of  the 
codling  moth  [Cydia  pomonella,  L.]  in  Delaware.  Experimental 
rearing  of  this  Braconid,  carried  out  on  a  small  scale  and  not  beyond  the 
emergence  of  the  first  brood  of  adults,  indicated  that  the  average  lengths 
of  the  incubation  and  larval  feeding  periods  of  the  host  were  in  no  way 
retarded  by  parasitism,  being,  if  anything,  slightly  accelerated,  ihe 
average  length  of  time  required  for  the  incubation  of  eggs  of  C.  pomo- 
nella e.xposed  to  the  parasites  was  5-6  days.  The  average  feeding  period 
of  the  host  larvae  was  14*5  days  and  the  average  length  of  time  from 
the  termination  of  the  feeding  period  to  tho  f-rnrr^cnce  of  the  adult 
parasite  was  17-3  days,  giving  a  total  of  36-4  days  for  the  complete 
development  of  the  parasite,  if  one  day  is  deducted  from  the  egg  stage 
of  the  moth  to  allow  for  parasitisation.  In  almost  all  cases  the  host 
larvae  spm  cocoons,  but  fail  to  pupate. 

Barnes  (D.  F.)  cS:  Potts  (S.  F.).  Adlieience  of  some  inaecticidal  Dust 
Vitviali  to  growing  and  matim  Miage.  Ectm.  Ent.,  xxh. 
no.  6,  pp.  967-965,  1  ref.   Geneva,  N.Y.,  December  1929. 

An  account  is  given  of  studies  carried  out  in  Massachusetts  in  1926 
and  1927  on  materials  likely  to  increase  the  adhesiveness  of  dust 
insecticides.  The  dusts  tested  were  prepared  by  mixing  lead  arsenate 
and  calcium  arsenate,  with  or  without  the  addition  of  lime,  with  various 
(ion9  UP 


Au^t,  and  oviposition 
penod. 


continued  throughout  the  whole 
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quantities  of  oils.  Light  pressed  fish  oil,  described  as  dr\nng  oil,  and  3 
grades  of  machine  oil,  termed  non-drying  oils,  were  used.  The  dusts 
were  placed  in  a  home-made  ball  mill,  and  the  oils  added  slowly  and 
stirred.  Themixtures  were  ground  with  stones  for  15  minutes  and  then 
passed  successively  through  4  mesh  and  20nie8h  screens.  The  oil  in 
mixtures  rendered  them  rather  coarser  than  imtreated  arsenate,  and 
caused  them  to  settle  more  readily,  but  those  containing  more  than 
10  per  cent,  oil  by  w<  ight  were  moist  and  screened  slowly. 

Several  varieties  of  oak  were  treated  at  the  rate  of  5  lb.  to  ^  acre, 
and  the  effectiveness  of  the  dusts  was  determined  by  a  study  of  the 
relationship  of  the  quantities  of  the  insecticide  retained  on  the  foliage 
to  records  of  himwdity,  fog,  dew,  temperature,  rainfoU  and  wind  velocity. 
In  the  final  collection  of  leaves  in  the  first  experiment  in  1926,  after 
an  exposure  of  2  months  and  a  rauifall  of  6-11  inches,  only  a  trace  of 
untreated  lead  arsenate  remained,  whereas  50  ])er  cent,  of  the  17  per 
cent,  fish  oil-lead  arsenate  dust  was  found  still  on  the  foliage,  in  a 
further  experiment  the  madiine  oil  dusts,  tiiough  showing  increased 
adherence  as  compared  with  untreated  lead  arsenate,  were  less  adhesive 
than  fish  oil  dust.  A  dust  containing  7  per  cent,  fish  oil  and  2  per  cent, 
cedar  oil  retained  as  much  arsenic  as  a  9  per  cent,  fi.sh  oil  dii«t  These 
tests  indicated  that  the  adhesive  quality  of  the  mixtures  dejjends  in 
part  upon  the  drying  quality  of  the  oil  and  in  part  upon  the  quantity 
d  oil  used.  The  tendency  shown  by  these  oil-coated  dnsts  to  heat 
when  exposed  to  the  air  was  overcome  by  placing  the  dust  in  tig|it 
containers  immediately  after  mixing  and  then  stonng  in  the  shade. 

Additional  tests  in  1927  showed  that  whereas  65  per  cent,  of  the 
original  deposit  of  freshly  mixed  17  per  cent,  fish  oil-lead  arsenate 
remamed  on  the  foliage  37  days  after  dusting,  a  similar  dust  stored  for 
7  months  gave  little  better  results  than  untreated  lead  arsenate^  and 
29  per  cent.).  The  addition  of  hydrated  lime  to  lead  arsenate  and  to 
fish  oil-lead  arsenate  dusts  gave  poorer  adherence  than  untreated  lead 
arsenate.  The  degree  of  adherence  of  calcium  arsenate  was  less  than 
10  per  cent,  with  or  without  fish  oil  or  lime.  A  test  to  determine  the 
relative  adherence  of  fish  oil-lead  arsenate  dusts  to  wet  and  dry  foliage 
showed  that  the  wind  removes  much  of  the  original  deposit  from  foliage 
dry  at  the  time  of  dusting  and  remaining  dry,  so  that  the  loss  during  the 
first  rain  is  increased  If  wet  by  dew  or  fog  during  or  immediately  after 
fippHcation  and  allowed  to  dry,  the  dust  becomesfixed  upon  the  surface 
like  a  spray  residue.  The  first  inch  of  rain  following  dusting  removes 
about  70  per  cent,  of  untreated  lead  arsenate  from  the  foliage  and  the 
first  i  inch  removes  more  than  any  inch  of  rainfall  following. 

The  control  of  the  gipsy  moth  [Porthetria  dispar,  L.]  during  the  month 
of  its  life-history  when  it  is  susceptible  to  arsenicals  may  be  maintained 
by  keeping  the  foliage  covered  with  lead  arsenate  at  the  rate  of  0  -5  mgm, 
to  10  square  inches  of  leaf  surface.  \Mien  the  concentration  falls 
below  0-3  mgm.,  another  treatment  is  necessar\'.  Leaf  expan.sion  and 
weathering  working  together  reduce  the  conceuu  ation.  In  tests  with 
17  per  cent,  fish  ml-lead  arsenate  and  lead  arsenate  alone  expansion 
and  weathering  combined  reduced  the  deposit  to  an  average  of  less 
than  0*5  mgm.  in  6  days,  whereas  16  days  would  have  been  required  to 
produce  this  result  by  either  expansion  or  weathering  alone.  In  6  days 
the  leaves  doul)led  their  size,  and  in  16  days  they  increased  about  10 
times.  In  the  first  6  days  with  0-71  in.  of  rain  the  loss  by  weathering 
proceeded  more  rapidly  than  it  did  for  the  16^ay  period  when  1-10 
md&es  of  rain  fell.  The  loss  by  weathering  with  fish  ofl  dust  was  less 
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than  with  untreated  dust,  but  in  16  days,  when  the  foliage  was  fully 
expanded,  the  loss  in  both  plots  was  about  equal.  This  was  probably 
due  to  the  splitting  off  of  the  dried  oil-coated  particles  from  the  ex- 
panding leaf,  aided  by  the  shedding  of  the  downy  pubescence,  the  finely 
divided  vmcoated  lead  arsenate  being  less  a^ected. 

SiEGLER  (E.  H.).  Brown  (L.),  Yothers  (M.  A.)  &  Yetter  (W.  P.). 
A  second  Report  on  chemically  treated  Bands  for  the  Destruction  of 
Codling  Moth  Larvae. — /.  Econ.  Enl.,  xxii,  no.  6,  pp.  96^972, 
1  ref.    Geneva,  N.Y.,  December  1929. 

The  following  is  tnken  from  the  authors'  abstract  and  summary  of  a 
report  on  experiments  additional  to  a  'Series  begun  in  1926  in  the  use  of 
bands  impregnated  with  beta-naphthol  against  the  larvae  of  Cydia 
(Carpocapsa)  pomoneUa,  L.  iR.A.E.,  A,  xvi,  121].  The  incorporation 
of  a  red  engine  type  of  oil  with  beta-naphthol  in  1927  was  found  to  be 
an  improvement  over  the  powder  application  employed  in  1926,  when 
the  action  was  slow  and  difficulty  was  experienced  in  keeping  a  sufficient 
coating  of  the  material  on  the  bands.  The  oil  appeared  to  be  of  benefit 
both  as  an  insecticide  and  as  a  mechanical  carrier  for  the  beta-naphthol, 
increasing  the  rapidity  of  the  kill.  A  crepe  paper  band  coated  with 
beta-naphthol  and  oil  proved  more  satisfactory  than  other  types  of 
bands  treated  with  these  substances,  holding  more  of  the  coating  under 
humid  conditions  and  being  less  liable  to  injure  the  trees  than  any  other 
type  of  band. 

A  satisfactory  coating  of  the  mixture  will  not  be  obtained  unless  a 
sufficient  proportion  of  beta-naphthol  is  used  in  the  formula  and  main- 
tained during  the  process  of  treatment.  A  mixture  of  1  lb.  beta- 
naphthol  and  IJ  U.S.  pints  lubricating  oil  was  found  to  be  adequate, 
and  the  substitution  of  ilb.linie  for  Jib.  of  the  beta-nai>hthol  aided  in 
maintainuig  the  coating,  although  it  retarded  the  rapidity  of  the  kill. 
The  maintenance  of  the  coating  depends  partly  upon  the  amount  of 
rainfall,  or  upon  tb^  cl?  cnc  of  evaporation  nf  the  oil  under  high  tempera- 
tures. An  impregnation  method  of  applymg  the  chemicals  to  the 
bands  was  adopted  in  1928  as  a  substitute  for  smearing  on  the  mixture. 
By  this  method  it  was  found  possible  to  coat  the  inner  surface  of 
corrugated  paper,  a  material  that  proved  highly  efficient  in  trapping 
the  larvae  of  C.  pomoneUa,  Although  no  injury  to  the  trees  was 
observed  after  treatment  with  chemically  treated  bands,  it  is  not  re- 
commended to  use  them  at  present  except  on  an  experimental  scale. 

Grossman  (£.  F.).  Dihited  Calcium  Arsenate  for  Boll  Weevil  ContioL 
— /.  Bern,  Eta.,  xxii,  no.  6,  pp.  972-974.  Geneva,  N.Y., 
December  1929. 

Additional  experiments  conducted  in  1928  in  the  control  of  Antkono- 
mus  grandis,  Boh.  (cotton  boU  weevil)  with  equal  quantities  of  calcium 
arsenate  and  hydrated  lime  confirm  a  series  of  tests  carried  out  during 
1924-26  [Rji.E,,  A,  xvi,  524].   The  four  years'  results  are  shown  in  a 

table.  The  average  yield  from  plots  of  cotton  dusted  with  diluted  and 
undiluted  calcium  arsenate  was  almost  identical  throughout,  and  in 
view  of  the  reduced  cost  of  treatment  with  the  diluted  mixture,  and 
the  fact  tliat  no  mechanical  diiiiculty  is  attached  to  its  preparation. 
It  is  recommended  for  use. 
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Plank  (H.  K.).  Nematodes  paiasttic  cm  Diatraea  saccharaHs  Mndu 
in  Cnba. — /.  Econ.  EtU,,  xxii,  no.  6,  pp.  d82-d83»  2  refs.  Geneva, 
December  1929. 

Hexamermis  mmMonaUs  was  found  very  occasionally  parasitising 
larvae  of  Diatraea  saccharalis,  F.,  in  Cuba  in  May  and  June  1927  and 
July  and  September  1928  ;  it  is  probably  of  little  significance  in  the 
control  of  the  moth.  Cephalobus  ?  elongatus  was  recovered  from  a  larva 
found  dead  in  its  tunnel  on  18th  July  1927.  This  is  the  only  known 
lecoid  d  a  spedes  of  CeffuMus  having  been  fonnd  on  Diairaea, 

Plank  (H.  K.).  Fungi  attacking  Diatraea  saccharalis  Fabiicins  in 
Cuba.—  r  Econ,  Ent.,  xxii,  no.  6,  pp.  983-984,  2  refs.  Geneva, 
N.Y.,  1929. 

A  list  i?5  given  of  the  identified  species  of  fungi  hitherto  encountered 
attacking  Diatraea  saccharalis,  F.,  in  Cuba,  the  most  abundant  of  which 
is  Cordyceps  barberi.  The  stage  of  the  borer  attacked  and  the  period 
ol  abundance  are  indicated  in  respect  of  each  species,  none  of  wbkh 
appears  to  be  of  any  practical  importance. 

VVakeland  (C).  Codling  Moth  Larvae  parasitised  by  Secodelia  aero- 
basidis,  Gmrioil— /.  BeoH»  Bni.,  xxii,  no.  6,  p.  985.  Geneva, 
N.Y.,  December  1929. 

Adults  reared  from  eggs  and  small  larvae  frequently  found  attached 
to  dead  larvae  of  the  codling  moth  [Cydia  pomondla,  L.]  in  certain 
apple  orchards  in  Idaho  in  wlSch  the  moth  is  of  little  importance  were 
determined  as  a  species  of  Secodella,  probably  5.  aetohasis,  Crwfd. 

The  larva  appears  to  be  nn  external  feeder,  and  the  pupa  is  attached  to 
the  remains  of  the  host  larva.  Chalcids  of  this  genus  have  been  kno\sTi 
to  attack  species  of  the  genera  Argyresthia,  Polychrosis  and  Rhyacionia, 
but  do  not  appear  to  be  of  much  importance. 

OzoLS  (E.).  Wehl  par  hessu  muschu.  [More  about  the  Hessian  Fly. 
{In  Lettish,)] — Latvijas  Lauksaimnieks,  nu.  24,  pp.  755-757, 
1  map.   Riga,  15th  December  1929. 

A  brief  review  is  given  of  the  oiitbreaks  oi  Mayetiola  destructor, 
Say,  that  occurred  in  Latvia  in  192b>,  the  loss  in  the  crop  of  winter  rye 
amounting  in  some  localities  to  75  per  cent.  The  average  percentage 
of  plants  destroyed  over  the  entire  country  was  8<9  of  winter  rye  and 
6*9  of  winter  wheat. 

OzOLS  (E.).  Linu  KaiMlL  [Flax  Pests.  {In  LeUish.)]—Parsk. 
Mater.  Petisan.  Orgamxac,  Darb.  Linkopibas  Nom,  Latvija  1919- 
i^;?^.  pp.  94-100,  3  figs.   Riga,  1930. 

Notes  are  given  on  the  bionomics  of  Aphihona  euphorhiae,  Schr.,  and 

Longitarsus  parvulus,  Payk,,  in  Latvia.  They  have  been  successfully 
controlled  on  young  flax  plants  by  dusting  with  lead  arsenate.  Other 
insects  observed  on  flax  were  :  Phytometra  {Plusia)  gamma,  L.,  which 
caused  serious  damage,  Euxoa  {Agroiis)  segctum,  Schiff.,  Cnephasia 
tMhlbomiana,  L.,  P(&a  (Mamestra)  pisi,  L.,  Ctdoeampa  exoleia,  L., 
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Heliofhis  obsoleta,  F.,  Calocoris  norvegicus,  Gmel.  {bipunctatus,  V.), 
Lygus  praie)isis,  L  ,  Thrips  tabact,  hind.,  T.  physapus,  L.,  Tetranychus 
telarius,  L.,  F^ialonia  {Conchyits)  epilinana,  Zell.,  Heliothis  dipsacca, 
L.,  MMoMa  mMoiuha,  L  {vtdgans,  F.),  M.  Mppocaskm, 
GfyUciaipa  giyUafalpa,  L.  {vulgam,  Latr.)»  Agricies  UneaUts,  L.,  A, 
sptMoTf  L.,  and  A.  abscums,  L. 

Barrett  (R.  £.).  A  Study  of  the  immature  Forms  of  some  Curca- 
iKmUae  (CkdMOtm).—  Univ.  Calif.  Pub.  EtU.,  y,  no.  5,  pp.  89-104. 
28  figs.,  11  lefe.  Berkeley,  CaL,  1990. 

Descriptions  are  given  of  the  larvae  of  the  following  injurious 
Oircnlionids :  Paniomerus  godtnani,  Crotch,  Otiorrhynckm  (Bracks 
trkimut)  stilcaUts,  P.,  O.  (B.)  mmhis,  L,,  0.  (B.)  rugosostriakts,  Goese, 
Hypeta  punctata,  F. ,  and  Listroderes  oUiquus,  Gyll.    Brief  notes  on  their 
food-plants  and  distribution  in  North  America  are  included. 

ftnto  ol  bmot  Ml— ^is<  Aim.  Rep.S.  Carolina  Expt.  Sia.  im^, 
pp.  4S-55,  6  figs.   Gemson  CoU^e,  S.C.,  December  192a 

Notes  are  given  on  the  insect  pests  observed  in  South  Carolina, 
chiefly  in  1928,  several  of  which  have  been  previously  recorded  \R.A.  E., 
A,  XV,  629;  xvi,  456;  xviii,  17].  The  red  spider  [Tetranyt^ 
tdarius,  L.]  caused  considerable  damage  to  cotton  in  spite  of  the  fact 
that  there  were  only  short  intervals  of  dry  weather  during  the  season. 
In  one  locality  young  peach  twigs  were  found  to  be  infested  hv  the 
oriental  peach  moth  [Cydia  molesta,  Busck],  and  in  another  district 
a  few  individuals  of  Luperodes  varicornis,  Lee,  were  foimd  damaging 
the  blooms  and  squares  of  cotton.  This  is  the  first  record  of  these 
two  insects  in  the  State,  though  L.  varicornis  has  probably  long  been 
present  there.  The  southern  com  stalk  borer  [Diatraea  zeacoUUa, 
Dyar]  caused  some  damage  to  maize,  particularly  in  the  eastern  part 
of  the  State.  Two  undetermined  thrips  wore  present  on  cotton 
when  seedling  injury  occurred  early  in  the  season.  A  description  of 
the  more  conimon  species  is  given.  The  eggs  are  deposited  in  the 
leaf  tissue  and  hatch  in  5  or  6  days,  the  adult  stage  being  reached 
7  or  8  days  later.  Seven  generations  occurred  during  the  season. 
Good  control  is  obtained  with  nicotine  sprays,  alone  or  combined  with 
oU  emulsion. 

A  Cerambycid  infesting  apple  in  several  orchards  has  killed  a  number 
of  trees.  Preliminary  studies  indicate  that  the  life-cycle  lasts  about 
three  years.  The  larvae  tunnel  in  the  roots  and  occasionally  follow 
them  several  feet  from  the  tree  itself.  Observations  on  the  tomato 
fruit-worm  [Hdiolhis  ohsoUta,  F.]  indicate  that  maize  is  more  readily 
attacked  than  tomatos  growing  near  it.  Many  of  the  eggs  on  the  silks 
of  maise  were  parasitised  by  Trichogramma  sp. 

MAcMaLAN  (H.  G.)  &  Schaal  (L.  A.).  A  patbologioal  VMom  of 
nea-beetle  Injury  of  Potato  Tubers. — /.  Agric.  Res.,  xxxix,  no.  11, 
pp.  807-^15, 4  figs.,  14  reis.  Was^ngton,  D.C,  1st  December  1929. 

Potatoes  in  northern  Colorado  are  badly  damaged  by  EpUrix 
cucumeris,  Hare,  (potato  flea-beetle).  The  adults  attack  the  foliage, 
but  by  far  the  greater  injury  is  caused  by  the  feeding  of  the  larvae  on  the 
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tubers.  The  surface  of  the  tuber  becomes  marked  by  the  tracks  ui  ihe 
larvae*  and  pimples  are  developed  at  the  places  where  the  larvae 
burrow  into  the  flesh,  under  whidi  are  cores  or  slivers,  which  are  found 
when  the  potato  is  peeled.   The  points  of  attack  also  encourage  infection 

by  the  organism  of  scab  disease  {Actinomyces  scabies)  and  by  Rhizoctonia 
Trentment  of  seed  potatoes  with  mercury  compounds  does  not  prote<;i 
the  tubers  from  attack  by  the  hirvae,  but  the  treated  one<  are  seldom 
infected  with  scab  and  do  not  show  much  pimpling  on  tiie  :suriace. 


Wehrle  (L.  p.).  The  Clover-lea£  Caterpillar  {Olelhreules  cespOam 
Ht&bner)  and  the  Clover-leaf  Tyer  [Anchylopera  angtdi/asdam 
SSellor).— Bfi2^.  Camdl  Agnc.  Expt.  Sia.,  no.  489,  27  pp.,  19  flgs., 
20refe.   Ithaca,  N.Y.,  29th  January  1929. 

An  account  is  given  of  the  synonymy,  distribution  and  bionomics 
of  the  Tortricids,  Argyroploce  (OUtkreuUs)  cespiiana,  Hb..  and  Anchy- 
lopera angulifasdanat  ^ell.   All  stages  of  both  moths  are  described 

Argyroploce  cespitana  has  two  generations  a  y^2S  in  the  vicinity  of 
Ithaca,  N.Y.,  where  it  has  been  observed  on  red  clover  {Tri folium 
pratcnse),  of  which  it  is  a  potential  pest.  The  moths  of  the  first  genera- 
tion occur  throughout  June  and  those  of  the  second  generation  during 
August.  The  respective  life-cycles  of  the  first  and  second  generations 
are  constituted  as  follows :  egg  stage  about  10  and  8  days ;  larval  stage 
26  and  293  days ;  and  pupal  stage  13  and  16  days.  The  larva  fastens 
leaflets  together  and  feeds  within,  eating  holes  through  them.  It 
hibernates  in  a  cocoon  formed  between  the  leaflets  and  resumes  feetiine 
after  hibernation.  In  the  case  of  the  moth  becoming  abundant  or 
injurious,  it  could  probably  be  controlled  by  cutting  the  clover  in  late 
June  or  early  July. 

Anchylopera  angulifasdana  also  has  two  generations  a  year  in  New 
York,  the  moths  of  the  fir  t  being  in  flight  from  mid-May  till  mid-June 
and  those  of  the  second  from  late  July  till  late  August  or  early  Septem- 
ber The  egg  stage  of  the  first  generation  lasts  about  10  days  and  that 
of  tlx  ( <  ond  8,  and  the  larval  and  pupal  stages  of  the  first  generation 
about  2u  and  1 1  days  respectively.  The  newly  hatched  larva  feeds  on 
the  lower  surface  of  the  leaf  along  the  side  of  the  midrib  under  a  thin 
web  of  silk,  all  plants  of  the  genus  Tri/oUum  being  apparently  subject 
to  attack.  Later  the  leaves  are  tied  together  and  the  larva  feeds  within, 
eating  out  the  green  part  between  the  veins  and  leaving  a  thin  layer 
on  the  outside.  The  second  generation  hibernates  in  the  shelter  formed 
by  clover  leaflets  tied  together  with  silk.  The  greater  part  of  each 
generation  would  be  removed  by  the  first  and  second  cuttings  of  clover. 


Cartwright  (O.  L.).  TbB  M$Sm  WSbag  in  Siralli  Oaioliiift.^BfiJI.  5. 

Carolina  Agric.  Expt.  SUl,  no.  257, 35  pp.,  13  figs.,  8  refs.  Qemsoa 
College,  S.C.,  May  1929. 

Investigations  on  Sphenophorus  {Caletuira)  maidis,  Chitt.,  which  often 
causes  severe  damage  to  maize  in  South  Carolina,  were  conducted  from 
1926  to  1928.  The  results  are  in  many  cases  similar  to  those  already 
recorded  [R.A.E.,  A,  iv,  193  ;  xv,  629".,  The  more  severe  infestations 
usually  occurred  on  wpll-flriiued  sandy  loam  soil.  Dispersal  is  efff-ctfx^ 
mainly  by  crawling,  although  the  weevils  are  capable  of  iiight.  if 
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floods  or  heavy  rains  occur,  they  float  on  the  water  and  are  easily 
carried  along  when  once  washed  into  a  stream.  In  the  laboratory, 
they  survived  for  over  3  weeks  when  completely  submerged  in  water. 
The  injury  by  the  adults,  which  kill  young  plants  up  to  3  or  4  ins.  high 
and  seriously  affect  those  up  to  10  ins.,  is  caused  by  the  weevils  piercing 
the  outer  sheath  and  feeding  on  the  heart  of  the  plant.  More  serious 
damage  is  caused  by  the  larvae,  which  eat  their  way  into  the  heart  of 
the  plant  and  tunnel  in  the  stalk  and  tap  root.  The  plants  are 
weakened  and  their  yield  affected,  but  they  are  not  usually  killed, 
unless  they  are  small  or  infested  by  several  larvae.  The  maximum 
number  of  individuals  to  reach  maturity  in  one  stalk  was  five.  The 
methods  and  technique  for  breeding  5.  ttuiidis  in  the  laboratory  are 
described  in  detail  The  average  lengths  of  the  developmental  stages 
for  the  3  years  under  review  were,  egg  6'51  days,  larval  49*15  and 
pupal  9'86.  Weevils  removed  from  pupal  cells  in  November  and 
placed  on  the  surface  of  the  soil  burrowed  into  it  and  successfully  passed 
the  \\anter. 

S.  nmidis  has  onlv  one  generation  a  year.  The  hibernated  adults 
appeax  about  the  time  the  earUest  maize  reaches  a  height  of  from  3  to 
6  ins.  Emergence  may  continue  from  March  to  mid- June,  reaching  its 
maximum  early  in  the  latter  month.  Beetles  emerged  in  numbers  at 
a  soil  temperature  of  75**  F.,  but  did  not  do  so  below  60**  F.  Mating 
occurred  shortly  after  they  appeared  nnd  o^^position  began  10  days 
later.  Most  of  the  eggs  were  laid  under  conditions  of  high  humidity 
and  temperature. 

Natural  enemies  are  of  little  importance.  They  include  a  wasp, 
Careens  Ineamuia,  Gnir,,  vrindh.  provisions  its  nest  with  the  adult 
weevils,  and  a  wireworm,  Aeolus  darsaUs,  Say,  which  has  been  found 
attacking  the  pupae  ;  undetermined  species  of  fungi  killed  all  stages, 
both  in  the  field  and  in  the  insectary. 

Insecticides  were  found  to  be  of  little  value  in  controlling  S.  maidis. 
Wooden  barriers  proved  effective  against  the  adults,  but  their  use  is 
impracticable  owing  to  their  high  cost.  Crop  rotation,  provided 
that  the  maise  is  planted  at  a  distance  of  over  500  yards  from  previously 
infested  fields,  appears  to  be  the  only  effective  measure. 

All  stages  of  S.  maidis  are  described,  and  characters  are  given  for 
distinguishing  the  adults  from  those  of  S.  (C.)  coUosuSt  01.,  and  the 
larvae  from  those  of  Diairaea  zeacoUUa,  Dyar. 


Snapp  (0.  I.)  &  Swingle  (H.  S.).  Life  History  of  the  Oriental  Peach 
Moth  in  Georgia.— r<rcA.  Bull.  U.S.  Dept.  Agric,  no.  152,  16  pp., 
3  figs.   Washington,  D.C..  November  1929. 

Cydia  (Laspewesia)  molesta,  Busck  (oriental  peach  moth)  is  not  a 
pest  of  any  importance  in  the  peach-pr  oNsmg  belt  of  central  Georgia, 
and  is  not  likely  to  become  so,  uiiless  late-maturing  varieties  axe  planted, 
as  at  present  the  absence  of  any  food-plant  after  midsummer,  when 
the  peach  twigs  are  hardening  and  the  peach  fruit  has  been  harvested, 
kills  off  larvae  that  would  otherwise  hibernate.  In  the  northern  part  of 
the  peach  belt,  however,  comparatively  heav>'  infestations  have 
occurred,  and  the  insect  is  likely  to  become  of  considerable  importance  ; 
in  that  area  apples  are  grown  and  the  later  generations  are  able  to  mature 
in  the  fruit  and  hibernate  in  suiiicieut  numbers  for  serious  damage 
to  occur  in  the  following  season.   Details  are  given  of  the  life-history 
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and  habits  of  the  moth  as  observed  during  1925,  when  there  were  seven 
generations,  and  1926,  when  there  were  six.  A  table  shows  the  length 
of  time  required  for  each  generation  to  develop  through  its  stages. 
In  1925  the  complete  life-cycle  averaged  from  24  8  to  40  5  days,  and 
in  1926  from  24*5  to  32^,  me  first  md  last  generations  taking  longer 
than  the  others  owing  to  the  cooler  weather.  Only  three  parasites  were 
observed  dining  these  studies,  namely,  Lixophaga  vmUnlis,  Coq., 
Apantdes  sp  ,  and  an  undescribed  specie?  of  Eubadizon.  Many  of  th-- 
larvae  collects  i  in  the  held  were  found  to  be  attacked  by  an  un- 
determined wilt  disease. 


HucKETT  (H.  C).  A  Note  on  ttt  HRUti  of  Hylemyia  trivitUUa  Steal.— 
Bull.  Brooklyn  EnL  Soc.,  xxiv,  no.  5,  p.  294.  Brooklyn,  N.Y., 
December  1929. 

Flies  observed  to  oviposit  on  immature  heads  of  wild  lettuce  {Laduca 
spp.)  during  September  at  Elba,  N.Y.,  have  been  identified  as  Hylcfnyia 
trivittata,  Stein.  On  hatchiiii;  the  larvae  fed  on  the  heads.  This 
Anthomyiid  is  recorded  by  Stem  as  occurring  in  W'ashington  State, 
and  it  is  a  common  species  in  eastern  North  America. 

MoCENDORFF  (X.).  **  Fern-leaf  "  of  Tomato. — Phytopatholog}',  xx, 
no.  1,  pp.  25-46,  5  hgs.,  31  refs.   Lancaster,  Pa.«  January  1990. 

The  symptom  known  as  fem>leaf  of  tomatos  is  chiefly  characterised 

by  a  filiform  abnormality  of  part  of  the  foliage.  It  of  much  less 
common  occurrence  than  tomato  mosair  caused  by  the  virus  of  tobacco 
mosaic,  but  has  sometiiues  been  found  associated  with  cucumber  mos<iic 
in  tomatos.  In  tlie  experiments  here  described  in  detail  l^picai  fern- 
leaf  symptoms  could  not  be  produced  with  the  ordinary  tobacco- 
tomato  mosaic  virus.  It  was  occasionally  obtained  by  artificial 
infection  with  cucumber  mosaic,  and  regularly  produced  in  young  plants 
b}'  the  feeding  of  individuals  of  Myzus  persicae,  Sulz.,  transferred  from 
tobacco  plants  infected  with  cucumber  mosaic.  The  production  of 
the  symptoms  appears  to  be  coimected  with  the  age  of  the  plant  and 
certain  environmental  conditions. 


SwEz^'  (O ).  Factors  influencing  the  minhnnm  Incubation  Periods  ol 
Curly  Top  in  the  Beet  Leaf  Hopper. — Phytopathology,  xx,  no.  1. 
pp.  9^-100,  3  figs..  3  rels.    Lancaster.  Pa..  January  1930. 

Normally  the  infective  organism  of  curly-top  of  sugar-beet  has  to 
undergo  a  change,  requiring  1-3  days  in  the  body  of  Eutettix  teneUa, 
Baker,  before  the  latter  can  readily  transmit  tlic  disease.  It  is,  how- 
ever, possible  for  the  urgaiusm  to  reach  the  salivary  glands  so  promptly 
that  it  remains  unchanged,  and  it  infects  a  fresh  plant  at  once  urtien 
ejected  with  the  saliva.  That  this  occurs  only  rarely  b  indicated  by 
the  small  percentage  of  infection  obtaining  at  intervals  of  only  a 
few  hours.  On  examination  of  the  intestinal  tract  of  2.S0  leafhoppers, 
the  author  found  one  in  which  the  food  path  was  blocked  with  bacteria. 
Such  a  condition  nught  explain  the  occurrence  of  infection  in  a  short 
period,  since  infected  beet  juice  might  be  ejected  from  the  oesophagus 
soon  after  bemg  taken  in. 
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HoGGAN  (L  A.).  Trtmaniikm  of  CtaoanibeK  HoMie  to  ftpiiiidL— 

Phytopathology,  xx,  no.  1,  pp.  103-105,  1  fig,»  2  rels.  Lancaster, 
Pa.,  January  1930. 

Cucumber  mosaic  is  readily  transmitted  to  solanaceous  plants  by 
Myzus  perskae,  Sulz.  {R.A.E.,  A,  xvii,  282]  and  Macrosiphum  ge%, 
Koch  [solanifolii ,  Ashm.).  It  has  also  been  found  that  the  disease  is 
easily  transmitted  hv  both  these  Aphids  to  spinach,  from  which  the 
virus  is  again  recoverable  by  the  same  agency.  The  symptoms  pro- 
duced <m  spinach  are  similar  to  those  ol  spinadnblight,  and  this  net, 
together  mtfa  the  identity  of  the  insect  vectors  In  the  two  cases,  is 
saggestive  of  a  possible  lelationship  between  the  two  diseases. 

Gbanovsky  (A.  A.).  Differentiation  of  Symptoms  and  Effect  of  Leal- 
hopper  feeding  on  Histology  of  AJIalia  Leaves.  (Abstract.) — 
Phytopathology,  xx,  no.  1,  p.  121.    Lancaster,  Pa.,  January  1930. 

Studies  of  yellow-top  disease  of  Inreme,  caused  by  Empoasca  fabae, 
Harr.,  showed  the  symptoms  to  ditfer  from  types  of  yeUowing  due  to 
other  factors,  including  injury  by  Aphids.  In  tissue  injured  by  the 
ieafhopper,  microchemical  tests  revealed  a  greater  accumulation  of 
starch  grains  and  sugars.  Histological  studies  showed  phenomena 
evidently  due  to  enzymic  secretions  by  the  leafhoppers. 

Leack  (J.  G  ).  Farther  Studies  on  the  Seed-corn  Maggot  and  Potato 
Black  Leg.  {h\i(t^i9>ici,)—Phytopaikol4^,  xx,  no.  1,  p.  127. 
Lancaster,  Pa.,  January  1930. 

A  comparative  study  was  made  of  the  internal  bacterial  flora  of  the 
seed-corn  maggot  [Phorhia  cilicrura,  Rond.],  the  principal  bacteria 
associated  with  blackleg  of  potato,  and  certain  soil-inhabiting  bacteria 
[cj.  R.A.E.,  A,  jdv,  289 ;  xvi.  555]. 

Nutritional  studies  indicated  that  bacteria,  as  such,  are  not  necessary 
ibr  the  growth  of  the  insect,  but  that  they  famish  available  food  by 
<figesting  the  plant  tissues. 

BoNDF  (R.).  Some  Conditions  determining  Potato-seed-piece  Decay 
and  BUck  Leg  induced  by  Maggots.    {Ahstnct.)— Phytopathology, 

XX,  no.  1,  p.  128.    Lancaster,  Pa.,  Januarv-  1930. 

In  laboratory  tests,  aduhs  of  Phorhia  {Hylemyia)  cilicrura,  Rond., 
caught  in  the  open,  did  not  infect  potato  seed-pieces  by  direct  contact. 
Larvae  from  eggs  of  such  flies  deposited  in  sterilised  soil  induced 
decay  in  potato  slices  in  damp  chambers.  In  seed-pieces  in  soil,  rai»d 
decay  was  dependent  upon  shallow  lesions  caused  by  various  fungi  and 
bacteria,  on  unhealed  surfaces,  and  upon  the  entrance  of  the  larvae 
through  snrh  le^^ions.  Thu';,  wth  larvae  present,  decay  occurred  in 
freshly  cut  seed-pieces  planted  in  non-sterilised  toil  and  attacked  by 
fungi  or  bacteria,  but  not  in  suberised  seed-pieces  planted  in  iion- 
steiilised  soil,  or  in  freshly  cut  seed-pieces  planted,  and  becoming  healed, 
in  sterilised  soil  In  commeidal  potato-growing  conditions  in  Maine, 
the  larvae  showed  a  similar  relation  to  seed-piece  decay,  except  that 
entrance  lesions  due  to  fungi  and  bacteria,  developed  largely  in  storage 
and  not  in  soil,  even  on  freshly  cut  seed.  Bacillus  phytophthorus  and 
some  other  potato-pathogenic  bacteria  have  been  isolated  from  tlie 
inside  of  the  pupana.   Similar  effects  were  induced  with  the  larvae 
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of  P.  {H.)  trichodactyla,  Rond.  Negative  resalts  were  secured  irith 
MuH^a  domesUca,  L.,  Trickocera  $p.,  Sdara  trUmUOa,  Rflb.«  and 
DrosapkUa  spp. 

BoiiDE  (R.).  The  Cabbage  Maggot  as  a  disseminating  Agent  of  bactenal 
Rots  in  the  Cruciierae.  (Abstract.) — Phytopathology,  xx,  no.  1, 
p.  128.    Lancaster,  Pa.,  January  1930. 

Turnips  grown  in  the  field  could  be  divided  into  three  classes : 
those  with  injury  by  the  larvae  of  Phorbia  {Hylemyia)  brassicae, 
Boh.,  associated  with  a  soft  white  rot ;  those  without  insect  injur}- 
or  rot ;  and  those  without  rot,  but  injured  by  the  insect.  The  last 
group,  however,  developed  the  rot  in  storage,  while  tuniips  without 
injur}'-  remained  healthy.  The  lar\^ae  severely  damaged  Chinese 
cabbage,  burrowing  in  the  roots  and  the  fleshy  midribs  of  the  leaves,  a 
soft  rot  ensuing.  Swedes  were  attacked  bv  the  larvae,  but  rapid 
decay  was  not  observed  m  the  field.  Wild  mustard  (Brassica  arvensis) 
and  wild  radish  {Rapkanus  raphanisinm)  were  found  generally  injured 
at  their  roots  by  the  larvae.  Pathogenic  bacteria  were  often  obtained 
from  the  slightly  discoloured  areas  near  the  path  of  the  larv^ae. 

Larvae  from  the  roots  of  wild  radish  could  produce  bacterial  decay 
in  slices  of  turnips  and  kohlrabi,  but  did  not  feed  upon  and  infect 
potato  slices.  Pupae  found  m  dry  soil  were  surface  sterilised  and 
placed  on  agar  plates  until  the  flies  emerged.  From  the  inside  of  the 
pupaiia  pathogenic  bacterial  cultures  were  secured.  Similar  cultures 
have  been  obtained  from  inside  mature  flies  caught  in  the  field  in  eariy 
spring,  suggesting  that  the  pathogenic  oiganisms  hibernate  witliin  the 
pupae. 

HoGG.w  (L  A.).  Aphid  Transmission  of  Plant  Viruses.  (Abstract.)— 
Phyiopatliology,  xx,  no.  1,  p.  133.    Lancaster,  Pa.,  January  19^50. 

That  the  virus,  of  ordinary  tobacco  mosaic  is  transmitted  by  Aphids 
has  recently  been  questioned.  Greenhouse  trials  have  now  demon- 
strated that  Myzus  solani,  Kalt.  {pseudosolant,  Theo.)  and  Macrosiphum 
get,  Koch  {solamfoUi,  Ashm.)  can  transmit  this  virus  from  tomato  to 
various  solanaceous  plants,  although  these  Aphids  appear  incapal^ 


transmit  the  virus  of  cucumber  mosaic,  however,  from  both  tobacco 
and  tomato,  as  will  also  Myzus  circumflexus,  Buckt.  This  latter  Aphid 
also  appears  unable  to  transmit  the  virus  of  ordinary  tobacco  mosaic 
from  tobacco,  thus  resembling  M.  persicae.  Sub.  IR,A.E.,  A,  xvii, 
282].  No  adequate  explanation  can  yet  be  offered  to  account  for  this 
peculiar  selective  capacity  of  the  Aphids,  with  respect  to  both  the 
\4rus  and  the  food-plant  It  therefore  appears  that,  although  Myzus 
solani  and  Macrosiphuvi  gci  may  be  factors  in  the  dissemination  of 
ordinary  tobacco  mosaic  on  tomato,  none  of  the  Aphids  studied  is 
likely  to  be  of  importance  in  its  dissemination  in  tobacco  fields. 

Goss  (R.  W.).  fiuMl  ThmfflnMon  of  Potato-fifot  mmum.  (A^ 
t^nst)— Phytopathology,  xx,  no.  1,  p.  136.  Lancaster,  Pa., 
January  1930. 

In  tests  earned  out  for  four  years  on  the  ability  of  various  insects  to 
transmit  diseases  of  potatoes,  transmission  of  both  spindle  tuber  and 
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unmottled  curly  dwarf  was  obtained  with  Melanoplus  spp.,  Epiitix 
cucumeris,  JItut..  Sysfena  elongata,  F.,  Lygus  pratensis,  L.,  and 
Lcplmoiarsu  dtccnilineata.  Say.  Spindle  tuber  was  also  transmitted 
W  Disonyclui  triangtdaris.  Say.  A  few  tests  with  Melanoplus  spp., 
t,  cuameris  and  JL  praUnsis  with  rugose  mosaic,  mild  mosaic  and 
leaf-roU  were  negative. 


Tavi.or  (C.  F  )  Sr  Bt  odgftt  (F.  M.).   Effect  of  Pressure  in  spraying 
Potatoes  with  Bordeaux  for  Control  of  Leaf  Hoppers  and  Aphis. 

iAMnct)—Phytopathohgy,  xx,  no.  l,  p.  196.  Lancaster,  Pa., 
fanuary  1930. 

In  connection  with  numerous  spraying  experiments  on  potatoes, 
Qsiog  Bordeaux  mixture,  5-5-^,  In  vMch  <ufEerent  pressures  were 
being  compared  throughout  the  season,  quantitative  records  were 
taken  of  some  of  the  diseases  and  insects  present.  The  most  interesting 
from  the  standpoint  of  spread  of  virus  diseases  were,  perhaps,  the 
opposite  effects  of  the  spray  on  the  leafhoppers  [Empoasca  fabae, 
Han.j  and  Aphids.  In  regard  to  the  former,  tip-burned  leaflets  per 
plant  were  counted  on  arbitrarily  selected  plants.  There  were  most 
hopper-burned  leaves  on  the  unsprayed  plots,  an  average  of  163  per 
plant.  At  200  lb.  pressure  there  were  80  less,  and  at  300  lb.  98  less. 
At  400  lb.  pressure  there  was  an  average  of  62  less  than  at  200  lb. 
The  Aphid,  however,  varied  consistently  and  significantly  in  the 
opposite  direction.  At  2tX)  lb.  pressure  there  were  41  more,  at  300  lb. 
62  more,  and  at  400  lb.  72  more  per  plant  than  on  the  unsprayed 
plants,  whidi  averaged  20  Aphids  each.  Plants  with  leaf-roll  in 
one  field  averaged  81  more  hopper-burned  leaflets  per  plant  than 
healthy  plants  Similar  differences  in  tip-bum  between  plants  suffering 
from  leaf-roll  and  healthy  plants  appeared  on  sprayed  and  unsprayed 
plots,  though  the  total  number  was  greater  on  the  misprayed  one. 


QoANjSR  (H.  M.).  Thung  (T.  H.)  &  Elze  p.  L.).  Pseudonet- 
mormIi  qI  tbe  Potato.  {JMnci.)—Pkyiopathohgy,  xx,  no.  1, 
p.  137.   Lancaster,  Pa.,  January  ld30. 

A  necrosis  of  the  internal  parenchyma  of  potatoes  is  stated  to  have 
been  transmitted  by  Myxus  fersieae,  Sulz. 


DoLGLAs  (^^^  a.).  CaterpUlar  attacking  Soy  Beans,  controlled  by 
Sodium  Flaodlicate. — Rice  J.,  xxxii,  no.  12,  p.  24.  Beaumont, 
Tex.,  December  1929. 

The  velvet-bean  caterpiUar  [Aniican^ia  gemtnatalts,  Hb.J  caused 
considerable  damage  to  soy  beans  [Glycine  hispida]  grown  on  rice 
plantations  in  Louisiana  in  1929.  This  moth  is  not  d^nitely  known 
to  pass  the  winter  in  the  United  States,  but  is  supposed  to  fly  north 
in  summer  from  Cuba  or  possibly  soiitbcrr  Florida  [cf.  R.A.E.,  A.  xv, 
540].  The  eggs  are  laid  on  the  leaves  of  the  plants,  and  the  larvae  attack 
first  the  tender  foliage  and  later  all  parts  of  the  plant,  including  the 
Stems  and  pods.  The  larva,  which  is  briefly  described,  pupates  in  the 
soil,  the  pupal  stage  lasting  not  more  than  a  week  in  summer.  The 
second  generation  was  found  to  cause  the  greatest  damage.  Flooding 
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of  the  xice-fidds  to  kill  the  pupae  has  been  found  unsatisfacton'i 
but  shallow  cultivation,  close  to  the  plants,  destroyed  many  of  them. ; 

Calcium  arsenate  and  lead  arsenate,  although  toxic  to  the  larvae  ' 
also  kill  the  plants,  but  several  fields  of  soy  beans  in  Louisiana  and 
Texas  were  saved  in  1929  by  the  timely  application  of  sodium  fluosili- 
cate,  which  is  also  used  against  the  blister  beetle  [Epicauta  Lemnisca^ 
F.]  on  this  crop  [xvi,  390].  The  light  grade  of  dust  is  cheaper  aad 
spreads  better.  Appl»:ation  should  be  made  at  the  rate  of  10-12  lb. 
to  the  acre;  slight  injury  is  caused  by  heavier  appJIksations,  and 
scorching  results  when  the  plants  are  moist.  Plants  should  be  dusted 
as  soon  as  any  sign  of  injury  appears,  and  a  second  application  mav  b? 
needed  in  the  case  of  a  new  generation,  or  an  invasion  from  neighbouriisg 
fields. 

RoRiNsoN  f  j  M.)  &  Aravt  (F.  S.).  Dusting  Cotton  with  Calciun 
Arsenate  for  Boll  Weevil  Control.  (Second  Progress  Report.  — 
Circ.  Alabama  Agric,  Expt.  Sta.,  no.  53,  15  pp.,  2  figs.  Aubum. 
Ala.,  May  1929. 

The  tests  with  calcium  arsenate  dusts  for  controlling  the  cotton  b^' 
weevil  [Anlhommus  grandis,  Boh.]  in  Alabama  have  been  coutiiiurJ 
since  the  previous  report  \R.A.E.,  A,  xiv,  491],  carrying  them  alto- 
gether over  a  period  of  five  years.  On  three  different  t3rpes  of  soil 
the  dust  was  found  to  result  in  an  average  gain  of  284  lb.  of  seed  cotton 
to  the  acre,  each  acre  receiving  40  lb.  of  the  dust  each  season.  The 
treatment  was  successful  on  either  wet  or  dry  foliage,  but  dusting  is  only 
profitable  when  the  infestation  exceeds  10  per  cent,  and  when  tik 
potential  yield  is  half  a  bale  or  more  to  the  acre. 

Marcovitch  (S.)  &  Stanley  (W.  W.).    Cryolite  and  Bttinm  Hoo- 

silicate:  their  Use  as  Insecticides. — Bull.  Tennessee  Agric.  Expt. 
Sta,,  no.  140«  19  pp.,  8  figs.,  5  refs.  KnoxviUe,  Tenn.,  November 
1929. 

This  is  an  account  of  experiments  in  which  various  fluorine  com- 
pounds were  tested  as  possible  substitutes  for  arsemcals.  Natural 
cryolite  is  a  fluoride  of  aluminium  and  sodium  that  is  found  in  Green- 
land. WTien  ground  it  is  a  lieavy  powder  and  not  well  adapted  for 
use  as  an  insecticide.  A  synthetic  form,  however,  is  now  available, 
which  is  light  and  uniform  and  has  a  solubility  of  Igm.  to  l,639cc.inta- 
It  consists  of  98*2  per  cent,  sodium  aluminium  fluoride,  0-74  per  cent 
silica,  0-36  per  cent,  sodium  sulphate,  0*06  per  cent,  iron  oxide  and 
0-64  per  rent  moisture.  Barium  fluosilicate  is  not  a  commercia-' 
chemical  at  present,  but  o%ving  to  its  promising  insecticidal  properties 
several  manufacturers  are  prepared  to  supply  any  demand  that  mav 
arise.  Its  chief  advantages  are  its  low  solubility  (1  gm.  in  3.750  tc. 
and  consequent  freedom  from  the  objection  of  foliage  injury.  Botk 
cryolite  and  barium  fluosilicate  are  less  toxic  to  man  than  sodraia 
fluosilicate  [cf.  R.A.E.,  A,  xvi,  393]. 

In  experiments  with  bran  baits  rontaining;  0-5  per  cent,  by  wciirbT 
of  the  poison  against  MelanopLus  Jemur-rubrum,  DeG.,  the  percentages 
of  mortality  obtained  in  30  hours  were  95  with  barium  fluosilicate 
20  with  synthetic  cryolite,  100  with  sodium  fluosilicate,  and  0  witi 
magnesiuni  arsenate. 
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Six  applications  at  week!}'  ixitci  vals  ui  cryolite  or  baiiuia  duosilicate 
(I  lb.  to  50  U.S.  gals,  water)  did  not  injure  the  foliage  of  peaches  or 
beans,  and  beans  and  potatoes  were  not  injured  by  pure  dusts  at  the 
rate  of  6-12  lb.  per  acre.  The  dusts  may  be  combined  with  a  csirrier. 
Combined  sprays  of  1^  lb.  barium  fluosilicate  or  cryolite  to  50  U.S.  gals, 
lime-sulphur  (1  :  40),  or  cryolite  and  Bordeaux  mixture,  gave  good 
results  against  the  Mexican  bean  beetle  {Epiiuchna  corrupta,  Muls.] 
on  beam  and  did  not  injure  the  foliage^  but  scorching  was  caused  by 
barium  fluosUicate  and  Bordeaux  mixture.  Spraying  with  cryolite 
and  barium  fluosilicate  (1  lb.  to  50  U.S.  gals,  water)  and  dusting  with 
these  materials  at  the  rate  of  6  lb.  to  the  acre  were  also  successful 
against  E,  corrupta.  Dusting  with  either  compound  once  a  week 
for  five  weeks  at  the  rate  of  6  lb.  to  the  acre  successfully  controlled 
Protoparce  quinqumaeulaia.  Haw.,  and  Epiirix  cucumeris,  Harr.,  on 
tobacco  without  injuring  the  plants.  Fish  oil  (25  per  cent,  by  weight) 
considerably  increi^ed  Sie  adhesiveness  of  the  dusts. 

Administrative  Instructions  concerning  Meditezranean  Fruit  Fly  Quar- 
antine.—?7.S.  Dept.  Agric,  P.QXA,  [Circukr  no.]  284,  multi- 
graph,  1  p.   Washington,  D.C.,  6th  February  1990. 

Under  these  instructions  concerning  the  Mediterranean  fruit-fly 
[CtraiUis  capitaia,  Wied.],  the  bcguuiing  of  the  host-firee  period  for 
cantaloupes,  which  are  classed  as  fruits,  is  deferred  to  15th  June  [cf. 
RA.E.,A,  xvu,e61]. 

[Jackson  (T.  P.).]  Work  connected  with  Insect  and  Fungus  Pests  and 
ttieir  CJontroL— Agric.  DepL  St  VwncmU  1928,  pp.  8-14. 
Trinidad,  1929. 

The  minor  cotton  pests  and  pests  of  miscellaneous  crops  recorded 
are  the  same  as  those  observed  in  recent  years  [R.A.E.,  K,  xv,  51 ; 
xvi,  650].  It  is  expected  that  the  crop  of  Sea  Island  cotton  will  be  a 
poor  one  owing  to  the  attacks  of  Alabama  argiUacea,  Hb.,  during 

September-November ;  in  spite  of  insecticides  being  available,  very 
little  was  done  to  combat  it,  and  rain  frequent!}'  made  du.sting  im- 
possible. Infestation  by  Platyedra  gossypiella,  Saund.  (pink  boil  worm) 
was  about  normal,  the  percentage  of  infestation  at  the  Experiment 
Station  on  various  dates  being  shown  in  a  table.  The  campaign  against 
the  cotton-stainer,  Dysdercus  discolor,  Wlk.  {ddauneyi,  Leth.),  con- 
sisted of  the  enforcement  of  a  close  season,  the  trappin,ef  of  the  insects 
when  found  m  numbers,  and  the  destruction  of  alternative  food-plants. 
Hii/i^cus  sabdari/fa  was  found  to  attract  the  stainers  during  the  fruiting 
period,  but  it  is  not  known  whether  the  life -cycle  can  be  completed  on 
this  plant 

Hardy  (F.)  cS:  Ross  (R  V  Oyanosti  Dotting  tor  Frafhopper  ControL— 
Min.  S-  Proc.  Froghopper  Invest.  Comm,  Trinidad  <§•  Tobag&, 
pt.  xvii,  pp.  d8&-108.   Trinidad,  1929. 

Experiments  with  cyanogas  calcium  cyanide  on  a  sugar-cane  estate 
mfrstrd  with  the  froghopper  [Tomaspis  saccharina,  Dist  ]  in  Trinidad, 

which  are  dpcrribed  in  this  paper,  have  led  to  the  conclusion  that  dusting 
with  this  msecticide  can  only  be  considered  effective  when  the  first 


Digrtized  by  Google 


I 


224 

generation  is  comj^tely  suppressed  throuc^cmt  the  area  treated 

This  is  practically  impossible  unless  the  problem  of  the  grasses  har- 
bouring; the  insect  in  fields  and  traces  can  be  solved.  Burning  the 
grass  in  the  traces  during  the  dry  season  might  perhaps  destroy 
aestivating  eggs.  In  cases  of  widespread  infestations  by  the  first 
generation,  very  large  dusting  gangs  would  be  required  to  cope  with  an 
oatbreak  at  the  correct  time»  that  is,  when  the  majority  of  nymphs 
are  in  the  last  instar.  Better  dusting  apparatus  is  also  required  It  is 
thought  that  light-traps  would  be  of  value  for  catching  first-generation 
adults  that  have  escaped  destruction.  Dry-season  ploughing  and 
cultivation  of  fields  that  have  been  infested  in  the  previous  year  should 
also  be  tried,  and  if  possible  all  infested  ratoon  fields  should  be  ploughed 
and  left  fallow  during  the  dry  season  before  replanting.  Where  this  is 
not  practicable,  the  soil  between  the  ratooning  stools  in  badly  infested 
fields  should  be  turned  over  and  exposed.  Fields  containing  infested 
ratoons  should  never  be  left  abandoned  after  harvesting  the  crop. 


Hardy  (F.).  Tillage  and  Froghopper  Incidence. — Min.  6-  Proc. 
Froghoppcr  Invest.  Comm.  Trimdad  &  Tobago,  pt  xvii,  pp.  409- 
420.    Trmidad.  1929. 

Obser\'ations  have  been  carried  out  on  162  sugar-cane  fields  ?howinf]; 
severe  infestation  by  the  sugar-cane  froghopper  [  Tomaspis  sacchartna, 
Dist.],  the  results  of  various  treatments  being  recordeti  in  tables.  The 
indications  are  that  thorough  ploughing  of  previously  infested  fields 
is  likely  to  destroy  numbers  of  eggs  and  thus  lessen  the  infestation  for 
the  following  year ;  this  is  to  be  further  tested.  Meantime  ploughing 
should  be  as  thorough  as  possible,  and  old  ratoon  stumps  likely  to 
contain  eggs  should  be  stacked  and  burnt  where  practicable  ;  stool 
shaving,  following  the  reaping  of  infested  canes  in  fields  that  are  to  be 
left  to  ratpon  another  year,  might  also  be  tried. 


Carmouze  ( — ).  Notice  sux  T  utilisation  de  la  chloiopichne  pour  la 
dirtmetioii  iIab  fcmfiniiMiMiiiioc.— i4»ii.  Mid,  Pharm.  coL,  sEvi, 
no.  3,  pp.  46(M63.   Paris,  July-September  1929. 

Chloropicrin  was  successfully  used  in  the  control  of  ants  [AUa] 
attacking  cassava  and  other  crops  in  French  Guiana,  all  stages  being 
destroy^  by  the  injection  of  200  cc.  into  the  nest  by  means  of  a  fmmeL 
The  ease  and  rapidity  with  which  the  injection  is  made  renders  the 
use  of  a  mask  unnecessary. 


Porter  (C.  £.).   Notas  para  el  estudio  de  los  Tentredfnidos  de  Chile. 

[Contribution  to  the  Study  of  the  Tenthredinids  of  Chile.] — Bol. 
Mus,  nac.  Chile,  xii  (1919-29).  pp.  20-24,  2  hgs.     Santiago,  1929. 

The  sawfly  of  greatest  economic  importance  in  Chile  is  Caliroa 
(Eriocampoides)  limncina,  Retz.,  a  serious  pest  of  fruit  trees.  The 
eggs  are  laid  in  the  leaves  and  hatch  in  1-2  weeks.  The  larvae  feed  on 
tiie  epidermis,  and  pupation  occurs  in  the  soil  at  a  depth  of  about  an 
inch.  There  are  two  generations  a  year. 
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Imms  (A.  D.).  A  Qenoral  Textbook  of  Entomology.— Roy.  8vo,  xii+ 
703  pp..  G07  figs.,  refs.  lx>ndon,  Methuen  &  Co.,  Ltd.,  2iid  edn. 
revd.,  1930.   Price,  36$. 

This  second  edition  [R^A.E,,  A,  xiii,  157]  contains  various  additions 
and  emendations,  the  most  important  being  revised  classifications  of 
the  orders  Dermaptcra,  Isoptcra  and  Thysanoptcra.  additions  to  the 
bibliographies  at  trie  end  of  many  of  the  chapters,  aiid  notes  on  recent 
advances  in  the  subject  in  the  form  of  cddend^. 

[Chorbadzhiev  (P.).]    Hop6aAmiMNrb  (□.).   Bemerkongen  tiber  einige 

schadlichen  Insekten  an!  den  Knltnrpflanzen  in  Bulgarien  wahrend 
der  Jahren  X928-1929.  [Notes  on  some  Insect  Pests  of  cultivated 
Plants  in  Bulgaria  in  the  Years  1928  and  1929  {in  Bulgarian).] — 
Mitt.bulgar.  ent.  Ccs.,  v,  pp.  63-106,  7  refs.    Sofia,  1930. 

Notes  are  given  on  82  species  of  insect  pests  recorded  during  1928 
and  1929  from  various  parts  of  Bulgaria,  and  in  many  cases  on 
measures  for  their  control.  Species  recorded  for  the  first  time  in- 
cluded Ckadida  sexnotala,  Fall.,  on  wheat;  Bosirychus  {Apate) 
capucinus,  L.,  on  mulberry  trees ;  Lixus  ascanii,  L.,  on  radish ; 
C^uihorrhynchus  siUuralis,  F.,  on  onion  leaves  ;  Homaloplia  sp.  on 
leaves  of  vines,  roses  and  various  fruit  trees  ;  Anarsia  lineatdla,  Zell., 
on  plums  ;  and  Plagionotns  floralis,  I^all.,  on  lucerne.  The  last  named 
was  especially  abundant  in  1929,  the  damage  caused  reaching  30- K.kj 
per  cent,  in  -many  localities.  The  adults  appeared  at  the  end  of  May 
and  in  June  and  laid  their  eggs  singly  in  the  base  of  the  stems  of  old 
lucerne  plants.  The  larvae  penetrated  the  chief  root  and  fed  on  the 
inner  tissues ;  they  hibernated  in  the  lower  part  of  the  root  and 
completed  their  feeding  in  April. 

Pyrausta  yiuhilalis,  Hb.,  decreased  the  crop  of  maize  by  50  per  cent, 
in  some  localities.  Two  annual  generations  probabl\'  occur  in  sonthem 
Bulgaria  and  one  in  the  north.  Parasites  observed  were  Microbracon 
brevicomis,  Wesm.,  and  Cerotnasia  {Ly delta)  senilis,  Mg. 

As  a  result  of  the  very  hot  and  dry  summers  of  1927  and  1928,  followed 
by  severe  winters,  and  partly  owing  to  the  scarcity  of  the  starling, 
pastor  roscus,  outbreaks  of  Dociostaurus  maroccaniis,  Thnb.,  occurred 
in  various  parts  of  southern  Bulgaria  in  1929.  The  young  adults, 
which  appeared  throughout  May,  attacked  cereals,  cotton,  etc..  and  in 
many  places  the  crops  had  to  be  resown.  Oviposition  took  place 
towards  the  end  of  June,  and  mass  migration  of  the  swarms  occurred 
in  July.  A  few  (1-2  per  cent.)  of  the  locusts  were  parasitised  by  an 
unidentified  Tachinid.  Control  measures  consisted  of  driving  them  ' 
on  to  linen  sheets,  in  which  they  were  enveloped,  and  then  transferring 
them  into  sacks,  which  were  thrown  into  cauldrons  with  boiling  water, 
or  driving  them  ijito  pits  20-33  ft.  in  diameter,  covering  the  whole  with 
straw  and  burning.  D.  maroccanus  was  sometimes  accompanied 
by  CaUiptamm  amicus,  L.,  Oedipada  coendescens,  L.,  and  OedaUus 
decorus.  Germ. 

Lema  vidanopa,  L.,  was  widely  distributed  on  late  sowings  of  oats 

barley,  the  overscan tered  adults  emerging  from  the  soil  in  April 
antl  ovipositing  on  the  young  shoots.  Both  the  ndnlts  and  larvae, 
which  appear  in  Mav,  feed  on  the  leaves.  After  about  15  days,  the 
larvae  pupate  in  the  soil,  and  the  young  adults  emerge  a  fortmght 
later,  but  after  remaining  on  the  surface  a  short  time  enter  hibernation 
<iom)  16 
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without  laying  any  eggs.  Severe  infestation  of  lucerne  by  Phyiodecia 
fornicata,  Briiggm.,  was  recorded  from  many  localities.  The  date  at 
which  the  hibernating  beetles  emerge  from  the  soil  varies  in  difterent 
localities,  occurring  between  the  end  of  March  and  the  middle  of  June. 
Eggs  are  laid  in  iMktches  or  strings  on  the  lower  surface  of  the  leaves 
and  hatch  in  6  day&  Under  favourable  conditions  the  larval  stage 
lasts  16-18  days,  and  the  pupal  25,  pupation  occurring  in  the  soil. 
The  adults  remain  on  the  surface  for  the  remainder  of  the  summer, 
but  do  not  oviposit  till  the  following  spring.  Owing  to  protracted 
emergence  from  liibernation  and  oviposition,  all  the  stages  may  be 
found  simultaneously.  Control  measures  include  repeated  mowing 
of  lucerne,  with  subsequent  rolling,  spraying  with  arsenicals  and  letting 
poultry'  run  in  infested  fields  to  feed  on  the  larvae.  Entomoscdis 
adonidis.  Pall.  [R.A.E.,  A,  .Yvii.  594]  was  recorded  in  1929  from  many 
parts  of  the  count r\-  where  no  rape  wns  cultivated,  breedmg  on 
wild  crucifers.  In  autumn  the  adults  migrated  in  large  numbers  to 
rape  fields,  sometimes  situated  large  distances  away.  RhagoUtis 
cerasi,  L.,  was  very  common  on  sweet  cherries,  and  in  many  instances 
damaged  80-100  per  cent,  of  the  fruit.  The  adults  emerged  from 
overwintered  pupae  early  in  spring.  Only  one  egg  is  laid  in  each 
fruit.  The  egg  stage  lasted  about  3  days  and  the  larval  stage  15. 
The  measures  reconmiended  are  spraying  with  lead  arsenate  during 
the  period  of  the  emeigence  of  the  adults,  digging  the  soil  under  the 
trees  to  kill  the  pupae,  and  collecting  the  larvae. 


[Dryenski  (P  ).]  flptHCKM  (fl.).  Ueber  die  Biologie  des  Loxosle^e 
[Phlyctacnodes]  sticiicalis  L.  in  Bulgarian.  On  the  Biology  of  I. 
stidicalis  in  Bulgaria  and  its  Control  {in  Btdgarian).] — Mitl. 
bulgar.  enl.  Ges.,  v,  pp.  39-62,  3  figs.,  17  refs.  Sofia,  1930.  (With 
a  Summary  in  German.) 

Loxof!fe!]i:e  sticticah's,  L.,  caused  very  severe  damage  to  a  variety  of 
crops  in  all  parts  of  Bulgaria  in  1929.  Other  serious  outbreaks  of  the 
moth  in  that  country  are  briefly  reviewed  from  the  literature,  and  the 
adults,  larvae,  pupae  and  cocoons,  which  are  made  in  the  soil,  aie 
briefly  described.  Three  generations  occur  annually  in  Bulgaria,  the 
lan*ae  hatching  in  the  beginning  of  June,  in  mid-August,  and  about  the 
middle  of  September.  The  third  generation  larvae  enter  the  soil  for 
hibernation  from  about  the  middle  of  October  and  pupate  in  the 
following  May.  Some  of  the  larvae  of  the  second  generation  did  not 
pupate  in  1929,  but  spent  the  winter  in  their  cocoons.  The  eggs 
are  laid  in  small  batches  on  the  leaves  of  a  wide  range  of  wild  and 
cultivated  plants,  a  female  depositing  about  150  in  all.  In  one  locality 
in  southern  Bulgaria,  the  females  of  the  second  generation  did  not  pair 
or  oviposit,  and  although  the  adults  were  ver\'  abundant,  no  third 
generation  was  produced  ;  similar  cases  are  discussed  from  the 
literature  [cf.  R.A.E.,  A,  iii,  233].  The  life-cycle  of  the  moth  covers  a 
period  of  30-^  days,  the  larval  stage  lasting  three  weeks.  The 
larvae  skeletonised  the  leaves  of  beet,  cotton,  tobacco,  hemp  and 
various  vegetables,  and  in  northern  Bulgaria  (Plevna)  they  attacked 
grapes,  decreasing  the  crop  by  30  per  cent.  They  also  fed  on  the 
leaves  of  all  deciduous  trees,  except  oak.  Laboratory  observations 
showed  that  they  die  in  3-4  days  if  deprived  of  food,  and  that  canni- 
balism is  common.   Mass  migrations  of  the  larvae,  which  frequently 
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cover  an  area  of  several  miles,  are  briefly  discussed ;  no  satisfactory 
explanation  of  this  phenomenon  has  been  given.   The  adults  are 

stronf::ly  attracted  by  light. 

SwaHmvs  destroy  the  adult  moths,  and  poultry  and  other  birds  feed 
en  the  larvae.  In  October  1929.  15-20  per  cent,  of  the  larvae  were 
killed  by  parasites  and  35-40  per  cent,  died  from  unknown  causes  ; 
two  unidentified  Idmeumonids  and  one  Tadiinid  were  reared  from  them 
in  the  laboratory. 

Measures  suggested  for  the  control  of  L.  stidicalis  include  the  use  of 
insecticides,  of  which  the  best  is  a  4-5  per  cent,  solution  of  barium 
chloride,  whirh  is  both  a  stomach  and  contact  poison.  Although 
repeated  sprayuig  with  1  lb.  Paris  green  m  50  gals,  of  water  gives  good 
results,  it  should  not  be  applied  to  plants  the  leaves  of  which  are  used 
for  food.  If  neither  of  these  materials  is  available,  a  spray  recom- 
mended by  Mokrzecki  may  be  used.  It  consists  of  5  lb.  tobacco  boiled 
for  1-2  hours  in  6  water,  to  which  2\  lb.  soap  is  added  after 
straining.  The  spr.iy  s-hould  be  applied  when  it  cools  down  to  75"  C. 
[167'  F.],  at  which  temperature  it  does  not  damage  the  plants  but  kills 
the  larvae. 


(Chipishkv  (VVj  MUnwiues  (B.).  (Tschipischev,  WV  Der 
WiesenztiBBler  {Phlyctaenodea  stidicalis)  in  Bulgarien  wahiend  des 
Jahres  1929.  [The  Meadow  Moth  {Phlydaenodes  stidicalis)  in 
our  Country  in  the  Year  1929  {in  Bulgarian).]— Miti,  Mgar. 
etU,  Ges,.  v.  pp.  203-206.   Sofia.  1930. 

This  is  a  brief  account  of  the  outbreak  of  Loxostege  [Pfdydaenodes) 
sHeticalis,  L.,  discussed  in  the  preceding  paper.   It  began  in  eastern 

Bulgaria,  but  rapidly  spread  all  over  the  country.   The  percentage  of 

parasitism  was  very  low:  Tachina  {Eutachina)  crucarum,  Rond., 
Etdttnneria  (Limnerium)  gcniculata,  Gra\-..  and  nine  unidentitied 
parasites  were  reared  from  the  larvae  in  the  laboratory. 

Inisct  Pests  and  Plant  Diseases.— Conf.  Emp.  Meteorol.,  1929. 
Agric.  Sect.,  pp.  11-12.  London,  H.M.  Stationery  Office,  1929. 
Price,  Is.  net. 

The  following  is  an  extract  from  this  report :  The  Conference 

emphasise  the  value  to  practical  agriculturists  of  forecasts  of  seasonal 
rippearance  of  insect  pests  and  plant  diseases  and  their  mass  outbreaks, 
and  recommend  that  research  directed  to  the  discovery  of  tht-  relations 
between  the  various  meteorulugical  factors  and  insect  activities  and 
plant  diseases  should  be  energetically  pursued  with  a  view  to  providing 
bases  for  such  forecasts.  The  Conference  note  that  entomologists  and 
mycologists  are  investigating  methods  for  determining  and  describing  the 
inten>ity  of  attack  of  insect  and  fungous  pests  on  crops,  and  e.vpress  the 
hope  that  it  will  be  possible  for  standard  methods  to  be  established. 
Investigations  should  be  cat  ried  out  on  the  following  subjects :  The 
application  of  the  climograph  method  to  studies  in  the  distribution, 
seasonal  cyde  of  developnient,  and  periodic  fluctuations  in  the  numbers 
>f  insects ;  the  effect  of  atmospheric  motion  on  the  distribution  of 
insects  ;  the  insect  fauna  of  the  upper  atmosphere  :  the  influence 
of  coloration  of  insects  on  their  thermal  ecunoni\-  ;  the  elfects  of 
atmospheric  pressure  on  insect  activities  and  development ;  the  part 
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played  by  light  in  the  development  of  insects.  The  development  of 
work  along  these  several  lines  is  dependent  upon  the  co-operation  of 
research  meteorologists  with  entomologists,  capaUe  <tf  dealing  with  the 
physiology  of  insects. 

UvAROv  (B.  p.).  Wwlfaer  and  Climate  in  flwir  Belatiim  to  IiiaeeliL— 

Pap.  Conf.  Emp.  Met  coral,  1929,  Agric.  Sect.,  pp.  130-147,  40 
rets.   London,  H.M.  Stationery  Office,  ld29.   Price,  Is.  net. 

A  brief  review  is  presented  of  the  main  literature  dealing  with  the 
influence  of  temperature,  humidity,  precipitation,  wind,  atmospheric 
pressure,  light  and  combinations  of  these  factors  on  insect  activities 
and  development  The  effects  of  climatic  factors  on  the  geographical 
and  ecological  di^u  ibution,  and  on  the  seasonal  cycles  and  periodicity 
of  mass  appearance  of  insects  are  discussed.  The  main  problems  for 
further  investigation  are  outlined,  and  the  need  for  a  dose  co-operatioii 
between  entomologists  and  meteorologists  is  stressed. 

DE  Gryse  (J.  J.).  The  Relations  of  Entomology  to  MBtoorology.— 

Pap.  Conf.  Emp.  MeteoroL,  1929,  Agric.  Sect.,  pp.  148-167. 
London,  U.M.  Stationery  Office,  1329.   Price,  Is.  net. 

This  outline  of  observations  made  in  Canada  shows  the  great 
importance  of  meteorological  phenomena  in  the  study  of  insects. 

Since  experiments  have  proved  that  a  variation  of  4  or  5  degrees 
Fahrenheit  may  detmitely  affect  tlie  rate  of  development  and  behaviour 
of  insects,  the  preparation  of  accurate  climographs  and  hythergraphs 
[R  A,E,,  A,  xvii,  282]  ^nd  the  collection  of  exact  data  on  meteorological 
factors  are  of  great  advantage,  and  the  more  general  use  of  recording 
instruments  and  of  a  continuous  series  of  meteorological  data,  as  well 
as  closer  co-operation  between  biologists  and  meteorologists,  cannot 
be  too  strongly  advocated. 

Theobald  (F.  V.).   Notes  on  Insects  feeding  on  Hops  in  1928  and  1929. 

— Entomologist,  Ixiii.  no.  800,  pp.  7-10,  1  fig.  London,  January 
1930. 

The  following  insects  were  observed  on  hops  during  1928  and  191^. 
in  addition  to  some  of  those  recorded  in  the  previous  year  [R.A.E., 
A,  xvi,  427]  :  Tyria  {Euchelia)  jacobeae,  L.  (cinnabar  moth),  apparently 
recorded  for  the  first  time  on  hops,  the  larvae  feeding  on  the  lower 
leaves  and  most  of  them  being  parasitised ;  Monima  ( Taemocampa) 
munda,  Schiff.  (twin  spot  quaker),  the  Irtrvp.e  of  which  gnawed  the 
bine,  thus  checking  growth;  M.  inceria,  fiufn.  {i.  instabilis.  Schih.) 
(clouded  drab  moth)  ;  Agrotis  {Tryphaena)  pronuha,  L.  (large  yellow 
underwing)  ;  Vanessa  to,  L.,  colonies  of  which  rapidly  strip  the  hiUs ; 
the  weevil,  Plinthus  caliginosus,  F.,  the  larvae  of  which  tunnel  in  the 
roots;  Otiorrhynchus  singularis  1  {picipes,  F.),  which  attacks  the 
bines  ;  At^rioics,  sputafor,  L.,  which  ruins  many  hills,  fifty  wirewomis 
sometimes  being  found  in  one  ;  Aphis  rumicis,  L.,  which  discolours 
the  upper  surface  of  the  leaves  in  round  patches  ;  the  Capsid,  Lygus 
spinolae,  Mey.,  which  oviposits  in  the  poles,  in  old  woodwork  or  in  the 
stubbs  of  the  hops  ;  L.  pahuUnus,  L.,  fowid  in  one  instance,  ha\ing 
come  from  a  badly  attacked  strawberry  bed  in  the  vicinity;  and 
Teiranychus  telanus,  L.,  seen  in  1929  only  during  hot,  dry  weather. 
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Greek  (£.  £.).  Observations  on  British  Ooocida«b  ^—Ent.  Mm. 
Mag.,  Ixvi,  no.  788,  pp.  9-17,  4  figs.   London,  January  1930. 

Notes  are  given  on  a  number  of  species,  including  Pseudococcus 
nipae.  yisLsk.,  which,  since  it  was  first  observed  in  1916,  has  become  well 
'  stablished  on  palms  in  hothouses.  The  characters  distinguishing 
Lecanium  corni,  Bch..  and  L.  coryli,  L.  {capreae,  L.)  are  defined,  and  a 
list  of  tlie  names  under  which  each  has  been  recorded  b}'  Douglas, 
Xewstcad  and  the  author  is  given.  References  by  these  authors  to 
I.  persica^,  F.,  as  a  British  insect  are  strictly  referable  to  £.  eomi. 
The  true  L.  persicae  {berberidis,  Schr.)  is  not  indigenous  in  the  British 
Isles,  nor  has  it  been  recorded  as  introduced  into  greenhouses  there. 
L.  corni  var.  crjidum.  Green,  has  been  observed  on  yew,  this  being 
appnrfntlv  x\\r  nr  t  record  of  the  infestation  of  a  conifer  by  this  species 
01  any  ul  iti  \a.neties.  Aspidiotus  abielis,  Schr.,  was  found  on  one 
consignment  of  seedling  pines  from  the  United  States,  male  puparia 
only  being  observed ;  this  Coccid,  though  widely  distributed  in  Europe 
and  the  United  States,  has  not  yet  obtained  a  footing  in  the  British 
I^es.  Adult  females  of  Chionaspis  pinifoliae.  Fitch,  which  does  not 
occur  in  the  British  Isles,  were  f^mnd  on  the  same  pine  needles.  Parla- 
toria  pergandei,  Comst.,  was  observed  on  branches  of  recently  imported 
Japanese  maple  ;  it  has  previously  been  imported  on  Citrus  fruits,  but 
it  is  doubtful  whether  it  could  survive  a  British  winter  in  the  open. 


Brooks  (C.  C).  Beoofoy  Irani  VmaSum» — Nature,  cxxv»  no.  3140, 
pp.  14-15,  3  refs.   London,  4th  January  1930. 

Observations  on  Rhyaaonia  (Evetria)  buuliana,  Schifif.  {pine  shoot 
moth),  which  has  recently  been  increasingly  prevalent  in  numerous 
young  pine  plantations  in  eastern  England,  indicate  that  a  slight  check 
is  exercised  over  its  increase  by  various  parasites  that  oviposit  on  the 

iipwlv-hatched  larvae.  Larvae  from  areas  in  which  the  percentage  of 
internal  parasitism  was  high,  when  bred  in  the  laboratory,  yielded  some 
fertile  moths  much  smaller  than  the  minimum  accepted  size  for  this 
species,  whereas  small  moths  were  extremely  rare  among  others  coming 
from  areas  in  which  the  percentage  of  parasitism  was  low.  Larvae 
parasitised  to  the  extent  of  80  per  cent,  yielded  7  per  cent,  of  moths  with 
a  wing  span  below  the  minimum,  whereas  others  parasitised  to  the  extent 
'-»f  7U  per  cent,  only  gave  about  2  per  cent,  of  the  small  type  ;  and  with 
less  than  6()  per  cent,  parasitism  only  2  small  moths  were  bred  as 
compared  with  over  400  of  the  normal  type. 

Recovery  from  parasitism  by  phagoc\  tosis  of  the  parasites'  eggs  and 
ncwly-hatched  larvae,  as  described  by  Timberlake  and  observed  in 
young  larvae  of  R.  huoliana,  appears  to  have  no  effect  on  the  ultimate 
size  of  the  adult,  so  that  in  the  present  case  recovery  probably  takes 
place  at  a  later  staee  in  the  life-history.  Tothill  lias  pointed  out  that 
the  active  histolysis  liiai  takes  place  in  the  pupal  and  pre-pupal  stages 
a  moth  renders  them  unsuitable  for  internal  parasites  that  are 
<^«void  of  some  means  of  protection  sudi  as  a  trophamnion.  It  can 
therefore  easilv  be  imagined  that  a  parasite  larva,  the  development 
of  which  had  been  delayed  until  the  host  ha<!  P\iched  the  pre-pupal 
stage,  would  be  attacked  b\-  phagocytes,  broken  down,  and  the  tissues 
^t  up  into  the  tissues  of  the  adult  moth.  Such  retardation  of  the 
Puasite  larva  was  often  noted  when  super-  or  multiple  parasitism 
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occurred  and  probably  resulted  either  in  the  recovery  of  the  host  from 
parasitism,  or  death  of  host  and  parasites  from  mutual  exhaustion. 
The  development  of  the  host  larvae  is  only  slightly  retarded  by  the 
presence  of  internal  parasites,  but  after  the  first  instar  the  larvae  are 
mvariably  found  to  be  smaller  both  in  general  bulk  and  in  the  meastiie- 
ments  of  the  head  capsule  than  unparasitised  ones  of  the  same  stage, 
so  that  it  appears  that  recover^'  from  parasitism  occurs  in  the  pupal 
or  pre-pupal  stage.  The  type  of  smaU  pupae  from  which  the  small 
moths  emerged  showed  a  greater  percentage  of  mortality  than  the 
ncHinal  type.  No  direct  evidence  has  yet  been  obtained,  but  if  the 
possibility  of  recovery  from  parasitism  at  a  later  stage  in  the  life-cycle 
of  the  host  can  be  established,  it  would  elucidate  many  details  of 
parasitic  control  of  insects  and  account  for  the  general  incompleteness 
of  the  extermination  of  the  host  by  this  method.  A  parasitism  of 
100  per  cent,  would  involve  a  large  proportion  of  supeniumerar)^ 
parasites,  which,  by  causing  mutual  retardation,  would  allow  of  a 
high  percentage  of  recovery  in  the  host  Thus  the  maximum'  mortality 
would  be  secured  with  a  percentage  of  parasitism  of  less  than  100, 
but  this  maximum  will  never  be  100  per  cent,  in  hosts  in  which  such 
recovery  occurs. 


Thompson  (W.  R).    Entomophagous  Parasites  and  "Phagocytes,— 
Xadire,  cxxv,  no.  3144,  p.  167.    J-uiuion,  1st  February  1930. 

With  reference  to  the  hypothesis  suggested  in  the  preceding  paper, 
the  author  states  that  his  conclusions,  based  upon  numerous  dissections, 
agree  with  those  of  J.  Pantel  that  as  a  general  rule  the  healthy  larvae  of 
entomophagous  insects  are  not  surrounded  by  phagoc>'tes.  provided 
that  they  lie  free  within  the  body  cavity  of  the  host.  If  a  parasite 
has  an  anatomical  relation  with  the  host  of  such  a  nature  that  destruction 
of  the  tissue  is  produced,  a  considerable  nmunulation  of  phagocj'tes 
may  occur  round  the  point  of  lesion.  The  t  xtent  to  which  phagoc\'tes 
accumulate  is  variable  and  appears  to  depend  in  part  upon  the  specihc 
nature  of  the  host  and  in  part  upon  its  general  condition,  but  such  an 
accumulation  appears  to  have  no  effect  on  healthy  parasites. 


Hutchinson  (H.  P.)  .S:  Kearns  fH.  G.  H.).  Insect  Pests  of  Willows.— 
Nature,  t  xx\ .  nos.  3145  &  3147,  pp.  201  &  276.  London, 
February  19^0. 

The  possibilities  of  extending  the  willow-growing  industry  in  Britain 

are  briefly  discussed,  and  a  short  account  is  fjiven  of  the  principal  insect 
pests  of  willow,  which  is  attacked  annuall\-  with  varying  sevt-rity, 
the  loss  frequently  amounting  to  50  per  cent,  or  more  of  the  crop. 
Injury  is  caused  by  Phyllodecta  spp.  and  GcderuceUa  lineola,  F.,  in  two 
ways,  the  first  and  most  serious  being  an  attack  directed  against  the 
growing  terminal  buds,  which  causes  the  development  of  side  shoots  and 
ruins  the  rods,  and  the  second  an  adult  and  larval  attack  on  thefoliaere. 
resulting  in  inijiaired  vitality  of  the  plant  and  reduction  of  vield  and 
quality.  G.  lineola  ap})ears  to  l)c  confined  to  Sulix  triandra,  whereas 
Phyllodecta  vitellinae,  L.,  attacks  many  species  of  willow,  but  never 
5.  triandra,  P.  vulgaiissima,  L.,  seems  only  to  occur  on  5.  vinUnalis. 
Pontania  proxima,  Lep.  {gaUicda,  Steph.),  which  commonly  infests 
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S.  triandra,  S.  fragilis  and  .9.  alha,  producing  galls  on  the  leaves  by 
>\-iposition,  is  not  considered  by  growers  to  be  a  serious  pest,  but  the 
^all  formation  when  many  leaves  are  attacked  may  cause  a  drain  on 
Lhe  plant  and  probably  results  in  reduced  yields  in  the  year  of  attack  and 
lowers  the  vitality  of  the  plant  in  the  following  season.  This  sawfly 
hibernates  as  a  full-grown  larva  in  a  cocoon  under  loose  bark,  etc.,  and 
pupates  in  the  spring.the  adult  emerging  in  May  and  ovipositing  in  the 
terminal  unfolding  leaves  of  the  willow.  The  gall  develops  quickly 
and  forms  food  for  the  larva  within  it,  which  reaches  maturity  about  the 
third  week  in  June,  cuts  an  exit  hole  and  pupates  in  a  crack  in  the  bark 
of  the  willow  stump.  A  second  brood  of  adults  appears  at  the  end 
of  July,  and  the  gaUs  produced  by  the  oviposition  of  this  brood,  whidi 
is  greatly  facilitated  by  still,  sunny  weather,  cause  the  chief  damage  to 
the  plant.  In  mid-September  most  of  the  larvae  are  fuUrgrown  and 
e^o  into  hiberiMtion.  The  second  brood  of  P.  proxima  is  frequently 
attacked  by  Hymenopterous  parasites,  nearly  every  larva  in  some 
seasons  being  parasitised 


MuMFORD  (E.  P.)  &  Hey  (D.  H.).  The  Water  Balmoe  of  Plaali  u  a 

Factor  in  their  Resistance  to  Insect  Pests. —  Nature,  cxxv.  no. 
3150*  pp.  411^12.    London,  15th  March  1930. 

Reference  is  made  to  the  observations  of  various  authors  which  show 
that  a  distturbed  water  content  of  the  soil  renders  plants  more  susceptible 
to  the  attack  of  certain  thrips  and  other  sap-feedmg  insects  [cf.  RA.  E,, 
A,  xiv,  461,  619,  etc.].   In  addition  to  water-shortage  in  the  tissues  of 

the  plant,  the  nitroj^en  content  of  the  sap  is  also  an  important  factor 
with  regard  to  suscejnihilit\-  to  attack,  a  hiijhly  nitrogenous  diet 
apparently  stimulating  reproduction  of  the  insect. 


LuNDBLAD  (O  ).  Morothladloppan  Trioza  viriduh  Zett  tai  Bfologi 
och  Upptr^dande  som  Skadedjur  i  Sverige.  [The  Carrot  Psyllid, 
Trioza  viridtda,  Zett.,  its  Biology"  and  Distribution  in  Sweden.]— 
Medd.  Cent  Ami.  Forsoksi'.  Jordbr.  no.  350  (Lanthruksent.  avd. 
no.  55),  45  pp.,  19  tigs.,  2\  refs.  Stockliolm,  192i).  (With 
Summary  in  EngUsh.) 

Trioza  viridtda,  Zett.,  which  causes  leaf-curl  in  carrots  throughout 

Sweden,  has  recently  been  particularly  injurious  in  the  southern  part  of 
the  country,  where  the  cultivation  of  carrots  has  been  rendered  im- 
possible in  some  districts  All  slaves  ot  tliis  Psyllid  are  described  in 
detail.  The  eggs  of  T.  ni^ricornis,  Furst.,  wiiich  has  only  been  recorded 
on  carrots  in  the  adult  stage,  were  discovered  for  the  first  time  on 
Brassica,  which  is  possibly  the  true  food-plant.  They  were  attached 
to  the  leaves  by  fine  stalks.  Nothing  has  hitherto  been  known  of  the 
)ife-hi->tory  of  this  Psyllid  beyond  the  fact  that  it  overwinters  as  a  fullv 
matured  adult.  Unif(jrmlv  good  results  were  secured  in  the  control  of 
T.  viridula  from  1923  to  1928  with  nicotine  sjir.is  s,  l)ut  the  cost  is  high, 
and  cheaper  materials,  such  as  quas»sia,  ha\  e  been  found  almost  as 
satisfactory.  The  first  spray  should  be  ap^jhed  as  soon  as  the  first 
S3anptonis  of  leaf-curl  appear,  and  the  second  a  week  later. 
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Augu  Aizsardzibas  Iiistitnta  darbibas  parskats  par  laiku  no  1.  maija 
1928.g.  lidz  1.  maiiam  1929.g.  [Rtpuri  ul  the  Latvian  Institute  of 
Plant  Protection  for  1928-29.] —8 vo,  12  pp.,  4  figs.  Riga.  Latvijas 
Lauksaimniedbas  Centialbiedriba.  1929. 

This  report  contains  sections  dealing  with  insect  pests  observed  in 
Latvia  during  the  year  ended  May  1929.  Phyllotreta  nemorum,  L., 
Plutella  tnaculipennis,  Curt.,  Trioza  viridtda,  Zett.,  Psila  rosac,  F., 
AphihonaeuphorHae,  Schr.,  and  Chhrops  taeniopus,  Mg..  were  among  the 
principal  pests  of  cultivated  plants  in  1928,  recoided  by  £.  Ozols  and 
J.  Zirnits.  The  latter  author  discusses  experiments  with  various 
sprays  on  Aphids.  Ten  per  cent,  carbolineum  killed  all  the  eggs  of 
Aphis  pomi,  DeG.  A  1  per  cent,  solution  of  soft  soap  proved  effective 
against  A.  rumicis.  L.,  Cavaridla  {Siphocoryne)  capreae,  F.,  and 
Amphorophora  {Rhopalosiphum)  viciae,  Kalt.,  the  toxicity  of  the  spray 
being  little  increased  by  the  addition  of  methylated  spirit  up  to  10  per 
cent.  The  results  of  experiments  on  the  effect  of  kerosene  emulsion 
sprays  at  different  concentrations  on  varinns  plants  are  given,  L. 
Bramanis  records  investigations  on  the  iniurv  caused  by  Hylobius 
abietis,  L.  Up  to  50  per  cent,  of  pines  3  or  4  years  old  were  attacked 
by  this  weevil,  and  the  average  annual  increase  in  height  of  badi}" 
damaged treesin  1926and  1927  was  2  ins., as  compared  wiUi6and  9ins. 
respectively  in  healthy  ones.  The  same  author  states  that  in  certain 
coastal  districts  50-55  per  cent,  of  the  farm  buildings  were  infested  by 
Hylotrnpi's  hajulus,  L.,  wood  with  broad  annual  rings  being  preferred. 
E.  Ozois  points  out  tliat  owing  to  abnormal  rainfall  during  the  period 
of  growth  of  peas  there  was  no  marked  decrease  in  the  injury  to  late 
crops  bv  Cydia  {Laspeyresia)  sp.  In  experiments  against  Phaedon 
cochUartaet  R,  reliable  results  were  only  obtained  by  dusting  with 
calcium  arsenate.  Observations  by  the  same  author  on  the  percentage 
of  injury  to  different  varieties  of  barley  by  Chlorops  taeniopus,  Mg., 
showed  this  to  \-ary  from  9-2  to  55-5.  On  the  whole  the  earlier  crops 
suffered  less,  a  difference  of  ten  days  in  the  sowing  time  resuiun^  lu  a 
difference  in  injury  of  10  per  cent. 


Chabroitv  (C  \  Notes  et  observations  relative  aiix  d^p^rissements  de 
rabricotier.  Les  facteurs  secondaires  des  d^p^nssements.  In- 
sectes.— .-Inw.  Epiphyties,  xiv  (1928),  no.  5,  pp.  365-366,  3  rets. 
Paris,  September  1929. 

Apricots  are  commonly  attacked  in  the  Rh6ne  Valley  by  Scolytus 
rugulosus,  Ratz.,  which  is  attracted  to  trees  showing  any  sign  of  weak- 
ness. The  larvae  invade  the  cambium  of  the  trunk  and  branches  of 
dying  trees  and  often  kill  temporarily  weakened  ones  that  would 
otherwise  recover.  XyUborus  dispar,  F.,  and  X,  xylographm.  Say 
{sax&seni,  Ratz.)  are  equally  common  and  destructive,  the  latter  being 
almost  invariably  associated  with  decay,  but  only  as  a  secondary 
factor.  Larvae  of  Cerambyx  scopolii,  Fiissl.,  are  also  found  between 
the  bark  and  the  dead  wood  of  decaving  trees  at  the  point  of  junction 
of  the  dead  and  healthy  tissue,  and  appear  to  extend  existing  lesions. 
These  insects  constitute  a  menace  to  all  weakly  trees  and  should  be 
destroyed  by  the  removal  of  decayed  trees  or  branches  at  appropriate 
periods. 
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Bmort  phytopathologiQae  poor  Taimte  1928.— .4  n>2  Epiphvtie^. 
xiv  (ld28).  no.  6.  pp.  415-470,  refs.   Paris,  dOth  October  1929. 

This  report  includes  records  of  insect  pests  occurrmg  in  various  parts 
of  France  during  1928  and  accounts  of  the  control  measures  employed 
against  them,  most  of  the  information  given  having  already  been 
noticed  from  other  sources. 

Cereal  pests  included  the  wirewomis,  Agrioies  obscurus,  L.,  and  A. 
lineatus,  L.,  which  particularly  infested  oats ;  Cepkus  pygmaeus,  L., 
and  Contarinia  triiici,  Kirby,  which  attacked  wheat,  fields  in  the 
neighbourhood  of  trees  suffering  most  severely.  Maize  was  infested  by 
Pyransta  nuhilalis,  Hb.,  which  also  attacked  Sorfi^hiim.  and  by  Sesamia 
vHtcria,  Stoll  (vonagrioides,  Lef.).  The  root  Aphids,  Anoecia  corni, 
F.,  Tetrancura  ubnijoliae.  Baker  [ulmi,  DeG.),  and  Pentaphis  {For da) 
triviaUs,  Psss,,  occurred  on  both  wheat  and  maize.  Pegomyia 
hyoscyami,  Panz.,  was  very  injurious  to  beet,  which  was  also  attacked 
by  LixHs  junci,  Boh.,  Blitophaga  (Silpha)  opaca,  L.,  SUpha  obscura, 
L.,  and  Euxoa  (Agrotis)  segetum,  Schiff.  Hops  were  severely  infested 
by  Tetranychus  telarius,  L.,  and  willow  by  Phyllodecta  vul^atissima,  L., 
P,  vitellinae,  L.,  and  Mdasoma  populi,  L.  Fiax  plantations  in  the 
lower  Seine  were  damaged  by  P/^ftomOra  (PUtsia)  gamma,  L. 
HyPopta  caestrum,  Hb.,  and  PkUyparea  poecilopiera,  Schr.,  occurred  on 
asparagus,  and  Gortyna  [Hydroiia)  xanthenes.  Germ.,  on  artichoke. 

Pests  of  fruit  included  Cossus  cossus,  L.  {Ugnipcrda,  F.)  on  peach  ; 
Argyresthia  ephippiella,  F.,  and  Aglaopc  injausia,  L.,  on  cherry ; 
Hemerophilu  {Simaethis)  nemorana,  Hb.,  on  fig  ;  Incurvaria  capUella, 
CI.,  on  black-currant ;  Ani/umomus  pomorvm,  L.,  and  A.  cinduSt  Redt., 
on  apple  ;  Byturm  tomeniosus,  F.,  on  raspberry  ;  AgrUus  {Coraebus) 
sinttatiis,  Oi,  and  Anihonomus  rwW,  Hbst.  on  strawberry  ;  Capnodis 
tenebrionis,  I*,  on  peach,  cherrv,  plum  and  apricot  ;  CeratHis  capitafa, 
VVied.,  on  peach  and  pear  ;  Hyalopterus  arundini^  F.  {pruni,  F.)  on 
peach  ;  and  Hoplocampa  fulvicornis,  Panz.,  on  plum.  The  recent 
marked  decrease  in  the  numbers  of  Polychrosis  boirana.  Schiff.,  in  many 
vineyards  is  attributed  to  the  controlling  effect  of  insect  enemies, 
particularly  Dibrachys  cavus,  Wlk.  {bouchaznus,  Ratz.).  Sparganolliis 
[Oenophthira]  piUeriana,  Schiff.,  reappeared  in  large  numbers  in  19'2S 
Other  pests  of  \  iiu-s  included  Dcilephila  livomica,  Esp.,  Exosomu 
(Malacosonm)  lusitumcitm,  L.,  Vcsperus  strepens,  F.,  and  Reticulitermes 
luci/ugus,  Rossi.  Among  forest  trees,  pines  were  attacked  by  DwryC' 
tria  spleniuUlU,  H.-S.>  and  H^Mius  abieHs,  L.,  and  elms  by  GaleruceUa 
luUola,  Aimi. 

Bapports  sommaires  rar  les  travauz  dans  1m  laboratoires  en  1928.— 
Ann.  Epiphvties,  xiv  (1928),  no,  6,  pp.  471-506,  refs.  Paiis, 
30th  October  1929. 

Individual  reports  are  given  of  the  work  done  in  the  laboratories  of 
the  entomological  stations  in  France  during  1928. 

Berland  (L.).  Les  torficules  sont-eiies  carnivores  P — Bull.  5oc,  cnt, 
Fr.,  1929,  no.  18,  pp.  289-290.    Pans.  1929. 

Eiihor cilia  jnoesta,  Gene,  has  been  found  in  Provence  for  several  years 
in  succession  in  apples  that  had  dropped  to  the  ground  and  also  con- 
tained larvae  of  Cydia  {Carpocapsa)  povwnclla.  L.  Individuals  in 
captivity,  when  offered  pieces  of  fresh  fruit  and  living  larvae  of  C. 
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pomonella,  sucked  the  fruit  without  consuminjsr  it,  but  rapidly  devoured 
the  lar\'ae,  and  also  a  freshly  killed  fly  that  was  given  to  them.  Four 
of  these  earwigs  kept  in  a  petri  jar,  devoured  one  another  until  only 
cme  remained.  These  facts  are  borne  out  by  observations  of  Forjicula 
awicularia,  L.,  which  was  recorded  from  Rouen  as  feeding  on  the  larvae 
of  Gracilaria  syringella,  F.,  and  Pieris  brassicae,  L.  [R.A.E.,  A,  xvi, 
170  .  There  is  no  doubt  that  Euhordlia  entered  the  apples  after  they 
had  fallen  to  the  ground  by  way  of  the  galleries  bored  by  the  lar\'ae  of 
C.  pomonella,  which  are  of  a  diameter  just  admitting  of  their  passage- 
It  would  thus  appear  that  earwigs  may  contribute  to  the  control  of 
injurious  insect  larvae,  and  it  would  be  of  interest  to  make  further 
studies  of  the  species  mentioned  and  others,  and  to  establish  the 
proportion  of  their  carnivorous  diet  and  the  degree  and  specificity  of 
their  prey. 

Drastich  (L.)  &  RozsvPAL  (J.).  Miice  HracliOv4  {Macrosiphum 
pisi  Kalt)  a  Eniomophihora  aphidis  HolbiL  [The  Pea  Aphid 
and  Entoinophthora  aphidis."] — Acta  Soc.  Set.  ruU.  Moray.,  iv, 
pp.  345-364,  11  figs.  Brunn.  1928.  (Abstract  in  Rrv.  Appl, 
MycoL,  viii,  pt.  12.  p.  779.   Kew,  Surrey,  December  1929.) 

During  very  severe  outbreaks  of  Macrosiphum  pisi,  Kalt.,  on  lucerne 

in  South  Moravia  and  Slovakia  in  1926-27,  the  most  effective  control 
was  achieved  by  the  fungus,  Entomophthora  aphidis.  the  cnnidia  of 
which  are  disseminated  through  contact  with  dead  msects  and  also  by 
wind. 

loNEScu  (£.).  Snr  nne  dHonmiUm  dB  Digitalis  purpurea  prodoite 
par  des  aphidiens.  -C.R.  Soc.  Bid,,  cii.  no.  35,  pp.  967-968. 
Paris,  20th  December  1929. 

The  author  describes  a  characteristic  deformation  of  the  flowers  of 
Digitalis  purpurea  caused  by  Aphids  in  Rumania. 

[VuKAsovic  (P.)  eS:  KosTic  (D.).";  ByKacoBMt  (0.)  h  KoctmI*  (fl.). 
The  Control  of  Lecanium  corni  Boh.  on  Plums.  Part  ii.  In 
Serbian.] — Glasnik  1  zcntr.  Khig.  Zavuda,  iv  i^s  uij,  no.  1-6,  pp. 
183-194.  4  hgs..  2  tables,  1  xef.  Belgrade,  1929.  (With  a. 
Summary  in  French.) 

In  continuation  of  laboratory  experiments  against  Lecanium  corni, 
Bch.,  on  plums  [R.A.E.,  A,  xvii,  687],  various  spra3rs  were  tested 
in  March  and  April  1929  near  Belgrade  in  three  orchards  with  varying 
degrees  of  infestation.  A  tar  distillate  ("  carbocrimp  "),  at  a  con- 
centration of  5  10  per  cent..  killtMl  nearlv  all  the  Coccids,  other  matr-rials, 
includint^  oil  cnuilsion  and  spray  of  nicotine  and  soap,  bemt^  less 
ehective.  The  cost  of  spraying  with  the  diUerent  preparations  is 
estimated,  and  the  authors  conclude  that  they  are  too  expensive  to  be 
used  in  a  general  campaign.  In  some  cases  the  infested  branches  were 
not  reached  by  the  spray,  especially  if  the  trees  were  tall  and  had  a 
dense  crown.  Portable  sprayers  are  of  little  use  for  various  reasons, 
which  are  discussed,  and  should  be  replact-d  ])V  a  spraying  apparatus 
of  large  output.  Under  present  conditions  in  Serbia  treatment  in  old 
plum  orcliardb  with  large  trees  would  not  justify  the  expense  involved  ; 
but  it  should  be  carried  out  in  weU-cultivated  and  pffoperly  planted 
orchards  with  young  and  vigorous  trees. 
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Xt'NBERG  (M.).  Przycz^k  do  biologji  kornikow  (Ipidae)  i  ogtodkAw 
(Soolytidae).  'Contribution  to  the  Biology  of  Bark  and  Cambium 
Beetles  '—Po/s^.  Pisnm  ent.,  viii  (1929),  pt.  1-4,  pp.  91-122, 
1  pi  ,  3  figs.,  22  refs.  Lembeig,  1930.  (With  a  Summary  in 
German.) 

Notes  are  given  on  the  biology  of  37  species  of  Scolytids  observed  by 
the  author  in  1928  and  1929  in  various  parts  of  Poland.  Observations 
indicated  that  Scolytus  tnali,  Bechst.,  which  attacks  apples  and  pears, 
has  only  one  generation  a  year  ;  the  young  adults  that  appear  in 
August  are  a  parallel  brood  resulting  from  eggs  laid  by  the  same  females 
that  produced  the  first  generation.  5.  mulUsiriatus,  Mrsh.,  known  as 
a  pest  of  ekns  onI\ ,  though  sometimes  attacking  plums  and  aspens 
also,  was  found  infesting  an  ash  tree,  on  which  two  females  were 
captured  near  a  mother  gallery  containing  eggs.  Several  pairs  of 
Hylastes  ctinicularius,  Er.,  and  H.  brunneus,  Er.,  were  taken  from  a 
pine  stump  durnig  oviposition.  and  on  closer  examination  of  the  pairs, 
It  was  found  that  in  several  cases  one  beetle  was  H.  cmtictdarws  and 
the  other  H.  brunneus  ;  the  author  concludes,  therefore,  that  the  latter 
is  probably  only  a  race  of  the  former.  Cryphalus  intermedins, 
Ferr.,  not  previously  observed  in  Poland,  was  foimd  in  July  1928  on 
Larix  pvlunica.  Laboratory'  observations  showed  that  it  has  two 
generations  a  year.  Pityophtlwrus  micrographus,  L.,  occurred  in 
several  localities  in  south-eastern  Poland ;  its  bionomics  are  similar 
to  those  of  the  allied  P.  pityographus,  Ratz.,  from  which  it  has  been 
shown  by  Spesivtzev  to  be  morphologically  distinct,  but  the  galleries 
are  different,  as  they  are  chiefly  made  in  the  bark,  and  the  larval 
tunnels  arc  irregular  and  occur  at  various  depths.  Ips  {Pityogenes) 
bidenlalus,  Hbst.,  which  was  found  in  pines,  has  two  generations  a 
year,  the  adults  of  the  second  appearing  at  the  beginning  of  September  ; 
each  generation  has  a  parallel  brood,  and  hibernation  occurs  in  the 
larval,  pupal  and  adult  stages.  /.  (Pifyokteines)  cwvidens.  Germ., 
has  only  one  generation  a  vear  :  in  1928  about  25  per  cent,  of  the 
galleries  were  infested  witli  an  unidentified  fungus,  which  also  attacked 
the  larvae,  in  some  cases  killing  all  of  them.  /.  cembrae,  Heer,  occurred 
in  some  localities  on  cut  branches  of  larch  about  1-3  ins.  thick.  The 
old  adults  died  by  the  end  of  September,  and  the  young  ones  were  still 
immature  at  the  end  of  October,  completing  their  feeding  in  the 
galleries  ;  examination  of  the  latter  indicated,  however,  that  these 
beetles  belonged  to  a  parallel  brood,  and  not  to  the  real  second 
generation,  which  appears  in  August. 

Pauffer  (J.).   Przjrczjmek  do  znajomosd  biologji  s6wki  pszenicznoj 

{  Hadena  basUinea  L.).  Tontribution  to  the  Study  of  th(^  Biology 
of  the  Wheat  Moth  \  Trachea  basilinea,Y.).^ — Polsk.  Pisyno  cnt., 
viii  (1929),  pt.  1^,  pp.  135-140.  1  pi.,  3  refs.  Lemberg,  i93<i. 
(With  a  Summarv'  in  French.) 

Although  Tracht-ii  ( Hadena)  basilinea,  F.,  is  widely  distributed  in 
Poland,  outbreaks  seldom  occur.  A  brief  review  is  given  of  one  that 
took  place  in  the  Government  of  Vilna  in  the  autumn  of  1928,  when  large 
numbers  of  larvae  attacked  the  ears  of  rye.  Short  notes  on  the 
biology  and  control  of  the  moth  are  taken  from  the  literature,  and 
the  manner  in  which  the  larvae  damage  the  ears  is  described;  they 
appear  to  feed  on  the  glumes  and  on  both  soft  and  dry  grains. 
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Krasucki  (A.)-  BAkMM  oiradife na  tfantaefafth  InifaUw cnhiowych 
W  poltBd.-W8ClL  Pdiee  wa  ZOku  1929.  [Records  of  Insect  Pests 
of  Sugar-beet  in  south-eastern  Poland  in  the  Year  1929.] — Polsk, 
Phmo  eni.,  viii  (1929),  pt.  1-4,  pp.  207-210,  1  ref.  Lemberg, 
1930.    (With  a  Summary  in  German.) 

Brief  notes  are  given  on  the  seasonal  occurrence  and  local  distributir  r 
of  the  pests  that  attacked  sugar-beet  in  south-eastern  Poland  in  l^r^LN 
namely.  Phytometra  [Plusia)  gamma,  T...  Cassida  nebulosa,  h.,  Phyiio- 
pertha  horticola,  L,,  Pegomyia  hyoscyami,  Panz.  {con/ormis.  Fall.), 
Aphis  rumieis,  L.,  and  Lox&stege  [Phlyctaenodes)  sticHcalis»  L.  The 
adults  of  L.  sHcticalis,  which  caused  particularly  severe  damage, 
appeared  at  the  end  of  May  and  beginning  of  June.  The  larvae  hatched 
about  10th  June  and  infested  a  variety  of  crops,  beet  bein[?  completely 
destroyed  in  many  places.  In  some  plantations,  however,  where 
weeds  were  not  removed,  the  young  beet  plants  were  not  attacked, 
the  larvae  confining  themselves  exchisively  to  the  weeds.  Pupation 
occuned  in  early  July  at  a  depth  of  2-3  ins.  m  the  soil,  and  the  resulting 
adults  emerged  about  20th  July.  Young  larvae  appeared  at  the 
beginninfif  of  August,  but  in  small  numbers  only.  The  usual  remedial 
measures  are  recommended,  including  cultivation  of  the  ground  during 
the  pupal  stage  and  destruction  of  the  larvae  by  burning  straw  and 
removing  the  vraeds.  A  method  of  catching  the  moths  on  ^eets 
smeared  with  an  adhesive  is  described.  Several  poles  are  fixed  to  the 
axle  joining  tM«>  Miieels.  The  axle  is  about  two  feet  from  the  ground, 
and  the  poles  are  inclined  upwards  and  towards  each  other,  so  that 
at  the  other  end  they  are  about  six  feet  from  the  ground.  A  strip  of 
the  sheet  hangs  down  from  the  axle,  the  rest  of  it  being  stretched  and 
fixed  to  the  poles.  The  whole  apparatus  is  pulled  through  the  fields 
where  the  moths  occur. 


V.  SZELIGA-MiKRZEVEWSKi  (W.).   Locusta  migrator i  i  L.  und  Staurodcrus 
va'jans  (Eversm.),  Zwei  fttr  die  Wojewodschaft  Wilno  neue  Gerad- 

fltigler.  {Locusta  inii^ralon'a  and  Chorthippus  vagans,  two  Orthop- 
tera  new  to  the  Government  of  Vilna.j  [in  German.'^ — Pohk. 
Pismo  eni.,  viii  (1929),  pt.  1-4,  pp.  210-211.   Lembeig,  1930. 

On  26th  November  1929  a  male  of  Locusta  mi^ratoria,  L.  ph.  gresaria 
(ph.  migratoria)  was  found  in  a  courtyard  in  Vilna  itself.  A  sniuii 
swarm  of  "  large  locusts  "  had  beeai  observed  in  late  summer  near  the 
town. 


Strawinski  (K).  Bieiinek  kapustnik  Pier  is  brassicae  L.  (Biologja 
oraz  sswalczanie).  [The  Cabbage  Butterfly  (Biology  and  Control).] 
^Ptdsk  Pismo  eni..  viii  (1929).  pt.  1-4,  pp.  227-248,  5  pis., 
I  fig.,  22  Tefs.   Lemberg,  1930. 

This  is  a  detailed  account  of  the  biology  of  Pieris  brassicae,  L.,  in 
Poland,  where  it  is  a  common  and  serious  pest  of  cultivated  crudfers* 
particularly  cabbage.  All  stages  are  described.  Two  generations 
occur  in  the  year,  but  the  larvae  of  the  firet  chiefly  feed  on  weeds. 

The  adults  usually  emerge  from  the  overwintered  pupae  at  the 
end  of  April  or  beginning  of  May.  The  butterflies  are  found  till  the 
end  of  September,  as  those  of  the  overwintered  generations  are  followed 
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in  July  by  those  of  the  summer  one.   The  former  deposit  their  eggs  on 
the  leaves  of  wild  cnidfers,  and  the  latter  on  those  of  cabbage,  always 
on  the  lower  surface,  in  batches  of  15-200,  the  maximum  number 
laid  by  a  female  being  250.    The  oviposition  period  is  protracted,  and 
often  eggs  are  still  being  laid  when  the  larvae  from  the  first  batches 
are  already  mature.    The  larvae  hatch  in  8-12  days  and  feed  gregari- 
ously.   They  cover  the  surface  of  cabbage  leaves  with  a  thin  sUken 
web,  to  which  they  cling.   The  larval  and  pupal  stages  of  the  first 
generation  last  27-28  and  16-17  days  respectively.   The  larvae  of  the 
second  generation  occur  from  the  middle  of  July  till  the  middle  or  end 
of  September,  and  the  larval  stage  lasts  13-17  days.    The  pupae  of  both 
generations  are  found  adherins^  to  tree  trunks,  walls,  dry  plants,  etc. 

Outbreaks  are  regulated  by  frequent  epidemics  of  a  fungous  disease 
of  the  mature  larvae  caused  by  Entovwphthura  sphaerospertna,  and 
by  the  parasite,  ApatUeles  glotneraius,  L.,  the  adults,  larvae  and  bio- 
nomics of  whidi  are  briefly  described.  The  parasitised  caterpillars 
continae  to  feed  and  behave  exactly  as  the  healtliy  ones  until  they 
are  about  to  pupate.  Other  parasites  observed  in  Poland  were  Pimpla 
brassicariae,  Poda.  Pleromalns  puparum,  L.,  and  a  species  of  Angitia, 
which  attacks  the  very  young  larvae,  abandoning  them  when  they  are 
haii  grown.    Insectivorous  birds  destroy  the  pupae. 

The  control  measures  recommended  include  collecting  the  larvae, 
for  which  gloves  must  be  used  as  they  have  glands  that  produce  an 
irritating  fluid  ;  for  the  same  reason  poultry  should  not  be  allowed  to 
feed  on  them.  To  facilitate  the  collection  of  the  pupae,  dry  branches 
should  be  laid  in  the  autumn  among  rows  of  cabbage  to  attract  the 
larA'ae  for  pupation.  Spraying  with  1  lb.  Paris  green  and  2-3  lb.  lime 
in  100  gals,  water  did  not  scorch  the  cabbages  and  killed  50-80  per  cent, 
of  the  larvae ;  these  were  chiefly  of  the  third  and  fourth  instars,  probably 
owing  to  the  fact  that  they  feed  on  the  upper  surface  of  the  leaves. 
A  proprietary  dust  containing  10  per  cent,  of  Paris  green  was  very 
effective  and  cheaper  than  the  spray.  Other  methods  of  control  are 
briefly  re\newed  from  the  literntnrc.  and  it  is  suggested  that  experiments 
should  be  made  with  the  sprass  recommended  by  F.  H.  Chittenden 
against  the  larvae  of  P.  rapae  iR.A.E.,  A,  xiv,  408j,  and  that  ants* 
nests  should  be  established  in  the  cabbage  fields,  as  the  ants  feed  on 
the  larvae,  this  measure  having  been  found  efiective  in  Russia. 


[Sakmarov  (N.).]  CaxapoB  (H.).  Ihjuxions  Nootnldi  and  fheii 
OontloL  [In  Russian.] — 79  pp.,  35  figs.,  2  diagr.,  1  map,  63  refs. 
Saratov,  Akad.  S.-Kh.  Nauk  Imeni  T.enina,  Inst.  Bor'be  Zasukh. 
[Lenin  Acad.  Agric,  Inst  Combat.  Drought.]  1930. 

This  is  a  somewhat  popular  account  of  the  bionomics  of  Euxoa 
trttid,  L.,  Feltia  exclamationis,  L.,  and  E.  segekm^  Schiff.,  in  the 
I^wer  Volga  region,  the  life-history,  economic  importance,  parasites 
and  control  of  the  last-named  being  dealt  with  in  particular  detail.  Much 
of  the  information  is  compiled  from  the  literature  but  some  observations 
by  the  author  are  included.  Parasites  reared  by  him  were  :  Amblyteles 
negatorius,  F.,A.  vadatorius,  111.,  Ophion  luteus,  L.,  and  Phryxe  vulgaris, 
FauL,  from  larvae  of  E.  segeium;  Amcroplus  {MacrocetUrus)  ccMaris, 
Spin  ,  and  Tachina  larvarum,  L.,  from  those  of  F.  exclamoHonis  ;  and 
Cnephalia  bucephala,  Gonia  capiUUa,  DeG.,  and  cmata,  Mg., 
from  pupae  of  both  species. 


Digitized  by  Google 


238 


[BURAKOVA  (L.).l  BypaKOli  (J1.).  Qnaiiftttative  Analyie  dflr 
FtsoiUk  TOD  Brassica  oUracea  za  PeterhoL  [The  quantitative 
Analysis  of  the  Over-ground  Fauna.  The  Population  of  Cabbage 
{in  Russian).] — Trav.  Soc.  Xaf.  Leningrad,  lix  no.  1,  pp.  8rV-94. 
3  diagr.,  9  refs.    Leningrad,  1929.    (With  a  Summax)'  in  German. ) 

This  is  an  account  of  a  study  of  the  fauna  of  cabbage,  excluding  soil 
fauna,  carried  out  near  Leningrad  in  July-August  1924  and  Juh-- 
September  1925,  the  results  being  given  in  tables.  The  technique 
is  described,  and  diagrams  indicate  the  relative  percentage  in  each  year 
af  the  various  orders  of  insects  that  constituted  the  fauna  of  the 
plants. 

In  the  course  of  tlie  observation.s.  it  was  found  that  the  larvae  and 
adults  of  Rhacognathus  punctalus,  L.,  were  predacious  on  the  larvae 
of  Phaedon  cochleariae,  F.,  each  of  these  Pentatomids  destroyiner 
60-90  during  its  lite.  The  larvae  of  Chrysopa  perla,  L.,  fed  on  those  of 
Pieris  brasskae,  L.,  killing  KV-ll  a  day. 


[Vasii-'kvskt!  f\.  I.V  BacHnbeBCKMM  ^H.  M.).  Die  rose  Muscardine 
und  ihre  Erreger  Spicaria  aphodii  Vuili.  und  S.  Juffiosorostu 
(Wize).  [The  pink  Muscardine  and  its  causal  Agents,  5. 
aphodii  and  S.  fumosorosea  {in  Russian).] — Morhi  Plantarum, 
xviii,  no.  3,  pp.  1 13-148.  9  figs.,  21  refs.  Leningrad*  1929.  (With 
a  Summary  in  German.) 

This  is  an  account  of  laboratory  observations  carried  out  in  1925 
near  Leningrad  on  Spicaria  aphodii  and  S.  {Isaria)  fumosorosea 
infpstinci:  the  puparia  of  Phorbia  {Hylemyia)  floralis.  Fall.,  and  P.  { H.) 
brussiciw,  Brh.  The  classification,  culture  characters  identiiication 
of  these  fuiim  are  discussed  ;  i>.  fumosorosea  was  originally  described 
as  infesting  the  larvae  of  Botkynoderes  [CUonus)  pundivetUris,  G&na., 
in  the  Ukraine. 

Experiments  on  the  infection  of  different  stages  of  P.  floralis  and 
mature  larvae  of  P.  hrassicae  about  to  pupate  by  dusting  with  the  spores 
of  the  fungi  or  Inirving  tht-  insects  in  infested  soil  are  described  in  detail. 
Most  of  them  were  made  witli  ^.  fumosorosea.  Application  of  the 
spores  to  the  eggs  had  practically  no  effect ;  in  one  test  only  4*7  per 
cent,  of  them  were  killed.  The  pupae  remained  immune  in  infested 
soil;  by  direct  cont.irt  ydth  the  spores,  the  rate  of  infection  was 
inversely  proportionate  to  the  age  of  the  pupae,  being  over  89  per  cent, 
in  those  not  older  than  one  day  and  only  about  6  per  cent,  m  over- 
wintered individuals.  Feeding  the  adults  on  infected  syrup  or  placing 
them  in  a  glass  box,  the  bottom  of  which  was  covered  with  spores, 
resulted  in  the  premature  death  of  the  flies.  The  larvae  of  all  stages 
remained  immune  up  to  the  short  period  preceding  pupation  ;  dusting 
the  larvae  with  spores  when  they  were  about  to  pupate,  resulted  in 
75-100  per  cent,  mortality  of  the  pupae,  wliile  burying  them  in  infested 
soil  killed  50-97  per  cent.  The  development  of  the  fungus  in  the  pu- 
parium  is  described  in  detail. 

From  these  experiments  the  author  concludes  that  both  5.  aphodii 
and  S.  fumosorosea  are  pathogenic  to  Phorhia  spp.  The  introduction 
into  the  soil  of  a  sufficient  mnnber  of  spores  of  fnmnsorosca  has  the 
same  effect  on  the  larvae  about  to  pnpate  as  dusting  them.  The 
degree  of  humidity  of  the  soil  affects  the  mortality  of  the  pupae ; 
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9(^100  per  cent,  of  them  were  killed  by  tlie  fungus  in  soil  containing 

15  per  cent,  moisture,  whereas  only  13-75  per  cent,  were  destroyed 
HI  soil  with  100  per  cent,  humidity,  though  the  rest  were  killed  by  a 
bacterial  disease.  Excessive  moisture  retards  pupation  and  compels 
the  larvae  to  migrate  in  the  soil  in  search  of  drier  places,  in  which 
process  the  spores  are  rubbed  oft  their  bodies.  Temperature  has 
a  great  effect  on  the  development  of  infection,  the  percentage  of 
infected  individuals  being  in  inverse  proportion  to  the  duration  of  their 
exposure  to  low  temperature  ;  only  2i)  per  cent,  of  the  pupae  were 
infected  when  kept  for  155  flays  at  a  temperature  of  from  4  to  — (S°  C. 
[39'2-21°  F.j,  as  compared  to  75  per  cent,  after  an  exposure  of  18  days. 
Field  experiments  in  infecting  the  larvae  of  P.  floralis  and  P.  brassicae 
with  S.  fumasorosea  are  described  ;  at  the  end  of  July  larvae  in  rape 
or  swedes  were  buried  in  a  plot  into  which  a  culture  of  the  fungus  had 
been  introduced,  and  in  September  the  puparia  were  remo\  p(l  to  the 
laboratory  and  placed  in  sterile  soil.  Only  5  per  cent,  of  them  produced 
adults,  34  per  cent,  being  killed  by  the  fungus,  and  tiie  remainder 
dying  from  other  causes. 

Attempts  to  infest  larvae  of  Musca  domestica,  L.,  about  to  pupate 
hv  adding  spores  of  S.  fumosorosea  to  the  organic  matter  in  which  they 
were  bred,  resulted  in  the  death  of  only  a  small  percentage  of  the  pupa. 
Experiments  in  infecting  larvae  of  Mdoloniha  melolotUha,  h.,  were 
uubuccessful. 

Tests  in  the  infection  of  the  mature  larvae  and  adults  of  P.  fhralis 
with  the  spores  of  S.  farinosa,  Beauveria  densa  and  a  species  of  the 
group  B.  bassiana,  in<hcated  that  these  fungi  infest  the  adult  stage 

only. 

Various  opinions  on  the  practical  value  of  fungi  for  the  control  of 
insect  pests  are  briefly  reviewed,  and  the  author  suggests  that  the 
method  of  disseminating  them  in  the  soil  may  prove  of  economic 
importance. 


[Shchepkima  (T.  V.).]   UlenKMHa  (T.  B.).  Der  Einfluss  der  Fritfliege 

r)  vnfiia  frit  L.  auf  das  Wachstum  mid  die  Entwicklung 
der  Gerste.  [The  Influence  of  the  Frit-fly,  Oscindla  frit,  on  the 
Growth  and  Development  of  Barley  {in  Russian).  — Morbi 
Plantarum,  xviii,  no.  3,  pp.  148-168.  3  figs.,  2  diagr.,  12  refs. 
Leningrad,  1929.    (With  a  Summary  in  German.) 

The  investigations  exhaustively  discussed  in  this  paper  were  carried 
out  near  Leningrad  from  1924  to  1927,  barley  in  different  stages  of 
development  being  artificially  infested  with  OscineUa  {Oscinosoma) 
L.   The  results  indicate  that  this  fly  is  an  important  pest  of  barley 

in  the  early  period  of  its  growth  only.  Injury'  to  the  main  stem  when 
it  has  two  leaves  only  is  fatal,  and  if  it  is  attacked  before  it  has  dev^eloped 
four  lcavv'<;  and  before  tillering  has  begun,  the  latter  and  the  ripening  of 
the  gram  are  retarded,  and  a  30-40  per  cent,  loss  of  the  ultimate  crop 
results.  Infestation  of  the  side-shoots  of  more  mature  or  full-grown 
plants  and  of  the  ears  has,  on  the  contraiy,  a  favourable  effect  on  the 
^timate  yield,  as  heavier  and  larger  grains  are  produced,  the  plants 
l>eing  con'^iflr-nibb-  taller.  As  untreated  control  plants,  and  those  from 
which  ditierent  stems  were  mechanically  removed,  did  not  similarly 
increase  in  length,  even  in  well  manured  soil,  and  the  crop  produced 
^  half  that  yielded  by  the  infested  plants,  the  author  concludes  that 
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the  presence  of  the  larvae  stimulates  the  growth  of  the  infested  plants 
and  results  in  a  better  crop.    In  the  first  stage  of  infestation  the 

growth  of  the  stem  next  to  the  infested  one  is  retarded,  owing  to  the 
upsetting  of  the  metabohc  processes,  but  in  the  second  stage  the 
stem  begijis  to  grow  rapidly  and  new  shoots  are  produced.  The  in- 
tensity of  tillering  largely  depends  on  the  age  and  vigour  of  the  infested 
plant,  the  time  of  sowing,  meteorological  conditions,  manuring,  etc 
In  order  to  determine  whether  the  stimulating  power  rests  in  the  pest 
itself  or  is  a  result  of  its  activity,  plants  were  given  injections  of  distilled 
water  alone,  emulsions  of  crushed  larvae  or  pupae,  or  an  extract  from 
infested  plants  with  profuse  tillering.  Favourable  results  were  ob- 
tained in  the  latter  case  only,  the  treated  plants  producing  new  side- 
shoots.   The  other  injections  had  no  effect. 

As  early  infestation  is  detrimental  to  barley*  it  is  essential  to  determine 
the  time  of  sowing  in  relation  to  the  mass  appearance  of  the  flies,  so 
that  only  the  side-shoots,  which  appear  later,  are  attacked.  Observa- 
tions indicated  that  the  flies  prefer  young  stems  to  the  more  mature 
ones  ;  barley  of  an  inferior  quality  should  therefore  be  repeatedly  sown 
at  the  edges  of  fields  in  order  to  attract  them  and  protect  the  more 
valuable  crop  from  a  too  early  infestation. 

[GoLovYANKo    (Z.   S.).]   riuiosiiHiio  (3.C.).  Biperimiiifi  on  tlia 
Use  of  Faradichlorobenzene  te  tiie  Contiol  of  ihe  Larvae  ot  Ibe 

Field  Cockchafer  {MdolontJia  melolontha  L.).  [In  Russian.] — 
Sbor.  Sortovo-Semenn.  UpravL,  1923,  no.  5  (13),  pp.  115-136. 
Kiev.  1928. 

Following  experiments  against  Polypkylla  fuUo,  L.  [R.A.K.,  A.  xx-i. 
293  .  paradichlorobenzene  was  applied  in  June  1927  against  lar\  ae  oi 
Melolontha  melolontha,  L.,  which  severely'  infested  plantations  of 
sugar-beet  in  western  Ukraine,  to  test  the  value  of  the  fumigant  in  heavy 
soil.  Most  of  the  larvae  occurred  in  the  upper  ]a3^rs  to  a  depth  of 
about  8  ins.,  and  the  eggs  at  a  depth  of  8-12  ins.  Larvae  of  Amphi" 
mallus  sohfifialis,  L.,  and  other  Laniellicoms  were  comparativelv 
scarce.  l^rir;idichlorobenzene  was  applied  in  the  same  manner  a-^  in 
the  Lower  Dnieper  Sands  [he.  cii.]  ;  the  technique  of  the  work  is 
described.  When  the  fumigant  was  placed  in  holes  7  ins.  apart,  1  gm. 
to  each  hole  killed  96*4  per  cent,  of  the  larvae  of  MMontha  and  all 
those  of  other  Lamellicorns,  and  3  gm.  destroyed  all  t!ie  larvae  of 
A/,  melolontha  as  well.  Only  a  few  of  the  eggs  were  killed  and  wireworms 
were  not  affected.  When  a  larger  distance  was  left  between  the 
holes,  the  fumigant  was  considerably  less  ettective,  although  a])plied 
at  high  dosages,  so  that  it  would  be  very  much  more  expensive  to  use 
in  a  heavy  soil  than  in  sands.  The  author,  considers,  however,  that 
further  experiments  might  give  more  favourable  results. 

Hevmons  (R  ),  Lengerken  (H.  v.)  &  Bayer  (SI).  Studien  flher  dia 
Lebenserscheinungen  der  Silphini  ((Toleopt.).  V.  Stlpha  tyrolensis 
Laich.  '^Studies  on  the  Bionomics  of  Silphini.  V.] — Z.  Morph. 
Oekol.  Ticrc,  xvii.  no.  1-2,  pp.  262-274,  4  figs.,  23  refs.  Berlin, 

2Uth  February  1930. 

A  detailed  account  is  given  of  Silpha  tyrolensis,  Laich..  which 
resembles  5.  ohscura,  L.  iR.A.E.,  A,  xvi,  58,  in  its  diet  and  many  of  its 
habits,  but  is  not  of  economic  importance.  . 
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Janisch  (E  ).  Experimentelle  Untersuchongen  iiber  die  Wirkung  dec 
Umweltfaktoren  auf  Insekten.  1.  Die  Masseuveimehnmg  der 
BamnwoDealB  Proimia  lUtoralis  in  Aegypten.  [Experimental 
Investigations  on  the  Effects  of  enviiomnental  Factors  on  Insects. 
1.  The  Outbreaks  of  P.  litiira  in  Egypt.] — Z.  Morph.  OekcL 
Tierc  xvn,  no  1-2.  pp.  339-416,  14  %s.,  2  pp.  refs.  Berlin, 
20th  February  1930. 

The  outbreaks  of  Prodenia  Utura,  F.  {Httoralis,  Boisd)  on  lucerne 
and  cotton  in  Lower  Egypt  begin  each  year  in  early  spring,  and  after 

several  generations,  the  moth  reaches  its  maximum  numbers  about 
the  end  of  June  and  beginning  of  July.  Between  the  end  of  July  and 
early  August,  its  numbers  decrease  very  rapidly,  although  there  Is 
no  increase  in  the  percentage  of  parasitism.  The  hegmning  and  ' 
end  of  the  outbreak  are  determined  entirely  by  temperature*  since 
humidity  varies  little  throughout  the  season,  o\ving  to  irrigation. 

Experiments  under  laboratory  conditions  on  the  influence  of  constant 
and  varying  temperatures  on  the  rate  of  development  of  the  various 
stages  proved  that  development  is  not  in  a  direct  proportion  to  time, 
but  can  be  regarded  as  a  regularly  retarded  movement  Fonnulae and 
graphs  indicating  the  rate  of  development  as  affected  by  temperature 
are  presented  on  the  basis  of  this  concept.  From  the  formulae  it  is 
possible  to  calculate  the  effect  of  even  short  exposures  to  the  tem- 
peratures differing  from  the  optimum  on  tlie  subsequent  course  of 
development,  and  thus  to  evaluate  the  influence  of  such  fluctuations 
of  the  temperature  as  occur  in  nature. 

The  author  discusses  the  concept  of  critical  thermal  points  for 
development  of  insects  and  concludes  that  such  points  do  not  exist 
in  the  biological  sense  and  that  development  rnn  continue,  though  it 
may  be  much  retarded,  at  any  temperature  that  is  not  injurious  to  the 
organism.  The  extreme  temperatures,  which  are  injurious,  are  of 
partkular  importance,  since  they  control  outbreaks  of  insects  and 
determine  the  length  of  stages  in  their  development.  Average  tem- 
peratures are,  therefore,  of  ver\^  little  value,  since  they  do  not  reflect 
departures  from  optimum  conditions. 

Humi  litv  and  nutrition  have  the  same  general  biological  uiiluence 
as  temperature  m  that  a  variation  from  the  optimum  increases  the 
length  of  devek>pment.  The  optimum  relative  humidity  for  Prodenia 
Uiwa  was  found  to  be  90-85  per  cent. 


Faure  (Jacobus  C).  The  South  African  Citrus  Thrips  and  five  other 
new  Species  of  Scirtoihrips  SholL — BuU.  Transvaal  Univ,  Coll., 
no.  18.  18  pp.,  3  pis.   Pretoria,  20th  December  1929. 

The  new  species  described  are  Scirtoihrips  auraniii,  on  a  great 
variety  of  plants  includinjg  Ctfrws,  and  other  fruit  trees,  vines,  beans 
and  peas;  5.  combreH,  on  CombreUm  spp.  and  Portittlacana 
efra ;  5.  fvilUri,  on  Citrus  and  various  wild  ^ants ;  5.  africanus, 

on  peach,  mnlberr\',  etc.  ;  S.  zuluensis,  on  Acacia  ;  and  S.  spinosus,  on 
O.svrf's  abyssinica.  Keys  to  both  '^exes  of  the  adults  of  these  species 
are  ^iven  as  well  as  the  characters  distinguishing  S.  auraniii  from  the 
Califomian  5.  citri,  Moult.,  the  Indian  S.  dorsalis,  Hood,  and  the 
Australian  5.  ausiraliae.  Hood. 

5.  aurantii,  which  is  probabl}'  responsible  for  practically  all  the 
damage  by  thrips  to  Ciints  in  South  Africa,  is  the  most  common  and 
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widely  distributed  species.  The  injur\^  is  caused  by  the  lar\  ae  and 
adults  feeding  on  the  young  fruit  and  on  the  foliage  ;  the  blossoms  are 
not  attacked  Severn  other  species  of  Thysanoptera  are  found 
on  the  flowers,  but  these  do  not  injure  the  firait  or  foliage.  The  nature 

of  the  damage  to  the  surface  of  the  fruit,  which  is  sometimes  serious, 

is  described.  Injury  to  the  foliage  in  the  case  of  nursen.'  trees  m?-v 
almost  completely  destroy  the  young  shoots  as  they  appear,  so  that 
practically  no  growth  results.  S.  auraniii  is  most  abundant  from 
October  to  January,  during  hot  and  dry  weather ;  adults,  however, 
may  be  found  on  out*of-seas(m,  tender  shoots  and  fruit  at  any  time. 
It  tends  to  become  very  scarce  on  Citrus  after  continued  heavy  rains. 
Spraying  with  lime-snlphiir  (35^  Be.),  1  :  80,  prcforably  w*ith  the 
addition  of  a  spreader,  ss  ilJ  to  a  large  extent  prevent  mjury,  though  the 
cost  is  not  always  jusiilitcl.  Three  applications,  at  a  pressure  of 
150-200  lb.,  should  be  made,  the  first  when  most  of  the  petals  have 
&Uen,  the  second  10  days  later,  and  the  third  3  weeks  after  the  secood. 

KoRSCHEFSKV  (R.).   BemeikuDgeu  iiber  afrikanische  Epilaciminen 
mit  Besfdneibniig  eincr  nmnn  Azi  (Col.)   (8.  Beiing  nr 
der  CoccuwDilleil).   [Notes  on  African  Epilachninae  with  a 

Description  of  a  new  Species.  Third  Contribution  to  the  Know- 
ledge of  Coccinellids.]— Z>^«/s.  erU.  Z.,  1929.  pt  2,  pp.  141-143. 
2  figs.    Berlin,  15th  July  1929. 

The  species  dealt  with  include  Epilachna  dahlbomi.  Muls.,  and  E. 
godarti,  Muls..  recorded  from  Natal  and  on  cotton  in  Portoguese  East 
Africa. 

Cultivation  of  American  Cotton. — Leafl,  Dept.  Agric.  'Iraq,  no.  15. 
13  pp.    Baghdad.  1927. 

Earias  tnsulana,  Boisd.  (spotted  boll-worm)  is  the  only  serious  pest 
of  cotton  in  Iraq,  the  adults  laying  their  eggs  on  the  cotton  plant  and 
the  larvae  feeding  on  the  bolls  and  buds.  Hibernation  takes  place  as  a 
pupa  or  inactive  larva.  Control  measures  recommended  inclnde  the 

uprooting  and  burning  of  all  cotton  plants  not  later  than  3 1st  December. 

and  the  ploughing,  and  where  possible,  tlif^  !ieci\y  irrigation  of  the  land 
early  in  Januar\^ ;  keeping  the  new  crop  free  from  weeds  ;  and  collection 
and  burning  or  burying  of  all  affected  parts  of  the  plants  as  soon  as 
infestation  is  observed. 

[Gupta  (S.  R.).]   (EntonudOKy.]--^^-  ^^P^-  Ag^<^  Assam  2928^, 
pp.  44-45.   Shillong.  1929. 

Hispa  armigera,  01.,  caused  serious  damage  to  rice  in  Assam  in  192^ 
29.  No  method  has  yet  been  found  of  controtDing  tibis  beetle  in  the 
extensive  grassy  areas  in  which  it  usually  breeds.  Other  rice  pests 
were  CirpHs  sp..  Nymphula  depunckdis,  Gn.,  and  ^e  rice  bug 
[Leptocortsa  varicnrnh,  LA  Oranfre  was  attacked  by  Papilio  demoleus, 
L.,  and  P.  polytes,  L.  ;  PhyiiocmsUs  citrella,  Staint.,  which  mines  in 
the  young  leaves ;  Rhvnchocoris  humeralis,  Thunb..  which  sucks  the 
young  fruits,  causing  them  to  fall  or  become  rough  and  dry ;  Mono^ 
chamus  {Manokammus)  versieegi,  Rits..  which  bores  throu^  ttie  stems  ; 
a  Lamiid  borer  attacking  the  young  shoots ;  mealybugs  that  infest 
^e  trunk  just  below  the  soil ;  and  Aphids.  which  were  controlled  by 
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keroseae  emulsion.  Other  pests  recorded  include  Eriophyes  sp.  oa 
litchee  ;  Aphids  and  mealybugs  on  giiavri  :  Diacrisia  obliqua,  \^nk., 
3n  jute  ;  and  Dysdercus  cingulatus,  F.,  SyUpta  derogata,  F.«  and 
Jassids  on  cotton. 

RflLLER  (N.  C.  E.).  Physomerus  grossipes  F.  (Ooreidae.  HamlpiflEft* 
Heteroptera).  A  Pest  of  Convolvnlaceae  and  Leguminosae. — 

Muluvav  A rric.  J. ,  xvii,  no.  1 1,  pp.  403-418. 8  figs.,  2 refs.  Kuala 
Lumpur,  November  1929. 

The  Coreid,  Physomerus  grossipes,  F.,  all  stages  of  which  are  described 
In  detail,  is  abundant  in  Malaya,  where  it  is  found  on  convolvulaceous 
and  leguminous  plants,  from  the  stems  of  which  it  sucks  the  juices. 
Plants  thus  attacked  rapidly  vnlt  and  wither,  and  the  fruits  fail  to 
develop  or  decompose  before  reaching  maturity.  The  distribution  of 
the  bug  is  recorded ;  its  food-plants  include  sweet  potato  and  other 
species  of  Ipomoea,  covmas  {VigM  catjang),  CUhria  temata,  and 
beans  {Phaseolas  vtUgaris),  The  eggs  are  deposited  in  batches  of  up 
to  100  on  the  leaves  or  stems  of  the  food-plants  or  on  other  plants  in 
the  vicinitv.  The  female  remains  on  or  near  the  batch  of  ova  for 
some  days  alter  the  hatching  of  the  nymphs,  all  of  whicli  cK^wd 
together  on  the  food-plant.  The  incubation  period  lasts  17-21  days. 
The  gregarious  habit  persists  throughout  life.  The  i»oces8  of  ecdysis 
is  descnbed.  Post<emlnyon!c  devebpment  is  gradual,  the  njrmphal 
stage  lasting  about  60  days  under  laboratory  conditions.  The  total 
life  from  the  egg  to  the  death  of  the  adult  lasts  about  16  weeks.  There 
is  a  great  variation  in  the  duration  of  the  hve  nymphal  instars.  Only 
one  parasite  of  P.  grossipes,  an  undetermined  Chalcid,  has  so  far  been 
recorded. 

Control  measures  include  collection  and  destruction  of  eggs  and 
shaking  the  njrmphs  and  adults  from  the  food-plant  into  large  tins 

containing  water  with  a  film  of  kerosene.    Operations  should  be 

undertaken  against  the  adults  in  the  early  morning  when  they  are  least 
active.  Sprayincr  with  kerosene  emulsion  is  also  effective  against  the 
nymphs  and  adults,  but  is  not  recommended  for  plants  used  for  human 
consumption. 

OcFEMiA  (G.  O.).  Bunchy-top  o!  Abaca  or  Manila  Hemp.  i.  A  Study 
of  the  Cause  of  the  Disease  and  its  Method  of  Transmission. — Amer. 
J.  Botany,  xvii,  no.  1,  pp.  1-18,  4  pis.,  17  refs.  Lancaster,  Pa., 
January  1930. 

The  Aphid,  Pcntalonui  nigronervosa.  foq  ,  the  vector  of  bunchy-top 
of  Manila  hemp  [Mu^u  textUis]  in  the  I'hihppines  [R.A.E.,  A,  xv, 
346,  etc.],  is  not  capable  of  prolonged  llight,  and  is  spread  in  the  field 
chiefly  by  ants,  the  most  common  being  Plagudepis  longipes,  Jcrd., 
and  iMickodents  lniuberci$laiu$,  Mayr. 

RisBEC  (J.).  De  rimportanoe  toonne  des  c^plastes  en  Nouvelle- 
CiMufliiie. — R$v,  agric.,  no.  122,  pp.  1-2.  Noumea,  September 
1929. 

A  species  of  Ceroplasies  is  present  throughout  New  Caledonia  and 
causes  great  damage,  attacking  a  large  variety  of  trees,  and  being 
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almost  always  associated  with  a  sooty  mould  fungus.  Although  it 
does  not  usually  cause  the  death  of  the  tree,  young  oranges  and  tanger- 
ines are  frequently  killed.  On  such  trees,  an  oil  emnlsicm.  applied  aiter 
brushing  them  thoroughly,  might  be  used,  but  the  best  remedy  is  to 
watch  the  trees  and  cut  off  and  bum  infested  parts.  Larger  trees  when 
infested  continue  to  grow  almost  normally,  but  do  not  bear  fruit  ;  this 
is  particularly  marked  in  the  case  oi  inanpo,  orange  and  tangerine. 
The  cajeput  oil  tree  {Melaleuca  ieucudendron),  though  often  infested, 
is  resistant  to  the  Coodd,  and  yrhea  attacked  sends  out  new  and  larger 
leaves  which  largely  compensate  for  the  loss  of  growth  to  the  rest  of 
the  foliage,  but  the  manufacture  of  the  essential  oC  must  be  greatly  ham- 
pered by  the  presence  of  the  soot\-  mould.  The  effect  of  this  Ceroplastes 
on  noxiou'^  plants  is  briefly  disc  u-^ed,  but  it  is  not  considered  likely 
to  be  of  any  value  in  controlling  them.    Lanlana  is  not  attacked. 


Araxawa  (Y.).  The  UMattan  <A  GaUruca  Imnghaasi,  Wciie. 
[In  Japanese.] — Insect  Wld.,  xxxiv,  pp.  74-79,  3  figs.  Gifo, 
March  1990. 

GaUruca  banghaasi,  Weise,  all  stages  of  which  are  described,  is  veiy 
injurious  to  AUium  oiorum  in  Mandiuria.  There  is  one  generation  a 

year,  hibernation  taking  place  in  the  egg  stage.  The  larvae  hatch  in 
April  and  feed  on  the  young  buds,  pupating  towards  the  end  of  May  near 
the  base  of  various  plants.  The  adults,  which  emerge  a  week  later,  are 
nocturnal,  but  do  not  feed  to  any  extent,  and  from  July  onwards  remain 
dormant  in  cracks  in  the  soil  or  on  the  ground  round  the  food-plant 
They  begin  to  mate  and  oviposit  in  the  middle  of  Septemher.  Hie  eggs 
are  laid  in  masses  of  70-200  in  sheltered  places  or  on  the  ground  near 
the  food-plant,  the  females  dying  soon  after  oviposition  is  completed. 


ESAKi  (T.).   Notulae  dmicum  japonicorum  (1). — Konfyil,  iii,  no.  2, 
pp.  71-75,  2  figs.    Tokyo,  July  1929. 

The  characters  distinguishing  Lagynotomus  assimulans,  Dist.  (brown 
stink  bug  of  rice)  and  At^nuria  lewisi,  Scott,  have  been  confused  by 
Matsumura,  so  that  records  by  various  Japanese  authors  of  either 
species  refer  to  the  other  [c/.  R.A.E.,  A,  vii,  100  ;  xv,  506  ;  xvii,  344]. 


MiwA  (Y.)  &  YAI7AGIHARA  (M.).  The  Etieet  ol  Etotarid  Boaflae  on 
Sugar-cane  Planting  in  Formosa,  [In  Japanese.]— J.  Trap. 
Agric,  i,  no.  3,  pp  275  289,  1  pi.,  1  ref.  Taihoku,  December 
1929.    (With  a  Summary  in  English.) 

Nineteen  species  of  Elaterids  have  been  collected  in  sugar-cane 

fields  in  Formosa,  sornp  of  which  are  not,  however,  of  economic 
importance.  Mdanotus  tamsuyensis,  Bates,  is  most  injurious,  about 
90  per  cent,  of  the  damage  being  done  by  it.  It  occurs  all  over  the 
Island,  laying  its  eggs  singly  in  the  soil  from  February  until  early 
summer.  The  larval  stage  lasts  on  an  average  over  5  yms  and  the 
pupal  stage  about  24  days.  Agrypnus  polttus,  Cand.,  and  Loom 
jomosaimis.  Bates,  are  carnivorous  in  the  larval  stage,  feeding  on 
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Lamellicom  kUTVae.  The  larvae  of  SeptUus  formosanus,  Schwartz, 
feed  on  the  young  cane  and  also  on  Lamellicom  larvae,  and  those 
of  Heieroderes  albicans,  Cand.,  on  the  larvae  of  various  moth  borers. 
Cardiophorus formosanus,  Mats.,  is  very  common,  but  is  not  injurious. 
Aifinisckim  wUiger,  Heyd.,  is  very  injutious  in  the  eastern  part  of  the 
Island,  and  A,  obscuripes,  Gyll.,  is  somev^t  less  so.  Wireworms  are 
most  destructive  in  fields  at  the  foot  of  motmtains  or  on  hills,  which  are 
mostly  of  light  sandy  soil  and  poorly  irrigated.  During  the  dry  season 
they  move  deep  into  the  ground,  and  are  often  found  at  a  depth  of 
17  ins.  when  the  soil  surface  is  entirely  dry.  They  cannot  live  for  more 
than  two  weeks  in  dnr  soU,  or  survive  In  very  wet  soil,  coming  to  the 
surface  if  the  ground  is  completely  saturated.  The  methods  recom- 
mended for  their  control  include  complete  irrigation  of  the  field  and 
thorough  saturation  with  water  for  4  or  5  dnvs  before  planting  ;  selection 
of  varieties  of  cane  that  grow  quickly  ;  plantmg  in  the  rainy  season  ; 
ploughing  the  fields  and  mixing  compost,  green  manure  or  cane  leaves 
with  the  soil ;  deep  ploughing  to  expose  the  wireworms  oa  the  surface ; 
and  fumigation  with  carbon  bisulphide  or  potassium  cyanide. 


Simpson  (T  J  )  The  Biology  of  the  Canadian  Bark-beetles.  The 
Seasonal  History  of  DmdrocUmus  simplex  Lec. — Canad.  Eni., 
hd,  no.  12.  pp.  274-279.  Orillia.  Ont.,  December  1929. 

An  account  is  given  of  life-history  studies  carried  out  from  192v'5 
to  1928  in  New  Brunswick  on  Dendroctonus  simplex,  Lec,  which  is 
abundant  in  dying  larch  throughout  the  larch  areas  of  eastern  Canada. 
In  the  spring  of  1925  a  healthy  larch  was  felled  and  left  exposed  in  the 
woods  to  obtain  material  for  cage  studies.  The  stump  of  this  tree, 
wluch  was  found  to  contain  the  brood  of  one  pair  of  D.  simplex^  was 
caged,  and  observations  were  made  each  week  throughout  the  '^ea^on. 
Under  normal  conditions  of  temperature  and  humidity,  and  with 
abundant  room  for  boring  in  the  bark,  only  one  set  of  tunnels  was  cut. 
In  1926  all  the  beetles  that  developed  from  the  tunnel  of  1925  were 
employed,  but  sufficient  wood  was  provided  so  that  the  tunnels  were 
not  crowded.  Only  a  single  egg  tunnel  was  cut  by  each  female,  and 
it  was  concluded  that  D.  simplex  was  single-brooded  in  New  Brunswick 
[cf.  R  A  .E.,  A,  xvii,  623].  In  1927,  however,  when  all  the  beetles 
deveioped  in  the  pre\ious  year's  experiment  were  emploved  and  the 
same  quantity  of  fresh  wood  provided,  the  parent  beetles  cut  three 
sets  of  tunnels,  although  the  season  was  unusually  cold  and  wet. 
The  hrst  two  broods  had  reached  the  adult  stage  by  1st  August  and 
17th  September  respectively  and  hibernated  in  their  original  tunnels  ; 
the  third  brood  hibernated  ns  Inrvae.  Xfither  in  this  nor  thr  preceding 
years  did  the  parent  beetles  survive  to  liil»jmate.  In  1928  .in  experi- 
ment was  carried  out  to  determine  the  influence  of  overcrowding 
on  the  number  of  broods.  Young  beetles,  varying  in  numbers  from 
2  pairs  to  80,  were  placed  in  each  of  five  cages  in  which  the  same  area 
of  bark  was  provided.  The  locality  was  the  same  as  before,  and 
climatic  conditions  were  normal.  The  parent  beetles  cut  only  one  set 
of  tunnels  in  all  five  cages.  In  two  other  cages  supplied  with  larch  of 
the  same  size,  m  which  all  the  adults  deveioped  from  the  1927  broods 
1WC  employed  and  the  bark  was  more  closely  crowded  than  in  any  of 
the  other  five,  two  broods  developed  during  192& 
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Watson  (J.  R.).  [Report  of  the  Department  of]  Entomology. — Rep. 
Florida  Agric.  Expt,  Sta.  im-BS,  pp,  42R-49R  Gainesvilk. 
Fla.  [1929,] 

Aphis  spiraecola.  Patch  (green  citrus  aphis)  appeared  in  considerabh 
smaller  numbers  than  of  recent  years,  o^^^ng  probably  to  the  vdvAr 
being  dry  and  cold,  with  consequent  lack  of  young  gro^vi:h  on  Citrui 
In  order  to  multiply  abundantly,  the  Aphids  require  not  only  \oiing 
growth  but  also  rapidly  growing  and  succulent  foliage.  Young  trees 
should  therefore  be  set  out  early  in  the  winter.  Life-histories  woilDed ' 
out  simultaneous  on  CUrus  and  Spiraea  showed  that  development 
and  reproduction  were  more  rapid  on  the  former.  During  the  sprir^ 
migration  the  Aphids  ro^'er  long  distances,  sometimes  as  much  as  10.' 
miles.  Alternative  food-plants  are  of  minor  importance,  except  in 
one  area  where  satsuma  oranges  are  grown  and  where  vAld  crab-appi« 
as  well  as  Spiraea  is  heavily  infested.  The  Aphids  overwintered  i£ 
the  egg  stage  on  the  crab-apples,  but  the  satsumas  remained  free  froa 
infestation,  possibly  because  of  a  long  dormant  period  and  delay  in  ne« 
nowth  in  spring.  In  other  areas  satsumas  are  severely  attacked 
Coccinellids  and  larv-ae  of  Syrphids  were  very  effective  in  limiting  tk 
numbers  of  the  Aphids.  The  indications  are  that  it  would  be  ad\'ant-- 
geous  to  grow  near  citrus  groves  during  the  winter  such  crops  as 
turnips,  rape,  mustard  and  peas,  which  are  particularly  susceptibk 
to  Aphid  attack;  the  Aphids  attacking  these  crops  do  not  mfes: 
Citrus,  but  would  attract  predators  which  also  feed  on  A.  spiraeotU 
Efforts  to  establish  the  Chii^se  Coccinellid,  Leis  sp.,  do  not  seem  to  ha\"e 
been  successful,  owing  apparently  to  ants,  which  drive  away  the  adult 
and  kill  the  larvae.  Experience  has  shown  that  a  thorough  destructic' 
of  the  few  Aphid  colonies  surviving  on  Citrus  in  the  winter  is  the 
cheapest  and  best  method  of  control.  A  proprietary  insecticide  that  is 
apparently  a  pyrethrum  compound  gave  much  better  results  tbac 
tine  usual  3  per  cent,  nicotine  nlphate  and  lime  dust ;  as  death  ^ 
caused  more  quiddy*  the  effect  of  the  dust  was  less  interfered  with  \k 
wind. 

Attempts  were  made  to  combine  control  for  Florida  flower  thnp? 
[Frankliniella  tritici  bispinosa,  Morg.j  and  A.  apiraccola,  but  the  usiu 
Aphid  dusts  do  not  penetrate  the  blossoms  suflSciently,  a  driving  spfdV 
being  required  for  this.  The  thrips  do  not  seem  to  be  confined  to  tbe 
flowers  but  breed  on  any  tender  vegetation ;  they  have  done  serioff 
damage  to  snap  beans  and  to  peanuts  [Arachis  hypogaea]. 

Fumigation  with  hydrocyanic  acid  gas  under  tents  was  very  satir 
factory  against  the  Florida  red  scale  [Chrysompluilus  ficus,  Ashrr. 
which  is  most  difficult  to  kill  with  sprays  ;  for  the  pupae  of  whitetii^ 
a  higher  concentration  of  gas  was  necessary  than  for  either  the  red  <v 
purple  scale  [Lepidosaphes  beekii,  Newm.]-  Plant  bugs,  especially 
Nezara  viriMa,  were  troublesome  in  groves  where  CrtjUkht 
was  used  as  a  cover  crop,  the  bugs  breeding  in  large  numbers  on  beggar 
weed  [Meibontia]  and  migrating  to  Crotalaria  about  October.  As  lone 
as  green  pods  remain  on  the  latter,  the  bugs  do  not  leave  it  to  attack 
the  fruits  of  Citrus.  In  some  localities  their  parasites,  especially 
Tachinid.  Trichopoda  pennipcs,  F.,  control  and  sometimes  exterminatf 
them.  After  dry  winter  weather*  red  spiders  were  abundant  on  Citr^ 
and,  in  some  districts,  on  Asparagus  piumosus,  A  commercial  nuxtuit 
of  sulphur  and  an  unknown  oxidising  agent  gave  much  hf  tter  resuh> 
than  sulphur  as  ordinarily  used.  On  Asparagus,  pyrethrum  (  nTnpouini; 
and  Derrisol  spray  gave  better  control  than  flowers  of  sulphur. 
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Lixophi^a  diairaeae,  Towns.]  introduced  against  the  sugar-cane 
borer  [Diatraea  saccharalis,  F.l  [R.A.E.,  A,  xvii,  84]  has  not  been 
recovered  in  the  field,  although  over  a  thousand  have  been  liberated. 

The  i)ccan  shuckworm  [Cydia  caryana,  I* itch]  was  less  injurious 
than  in  the  previous  year,  and  the  adidts  emeiged  later.  Spraying  witii 
axsenicals  has  proved  valueless  against  the  nnt  case-beaxer  [Acrobasis 
caryae,  Grote] ;  dofmant  spiays  would  seem  to  be  the  most  promising 
remedy. 


Taylor  (R.  L.).  TIw  Hkdonr  of  tte  White  Kbb  WmtH,  Pissodes 
sfrobi  (Mk)»  and  a  Study  of  its  liifMl  AoisiteB  from  an  economio 
Viewpomt.— fn/.  amer.,  N.S.,  ix.  no.  4,  pp.  167-246.  1  fldg.  table  ; 
X,  no.  1,  pp.  1-86,  10  pls.«  11  pp.  reis.  Brooklyn,  N.Y., 
1929-30. 

The  first  part  of  this  paper  is  an  account  of  studies,  principally  by 

other  authors,  on  the  bionomics  and  control  of  Piswdes  sirohi,  Peck 
(white  pine  weevil),  all  stages  of  which  are  described  [cj.  R.A.E., 
A,  xiv,  561 ;  XV,  406,  etc.].  The  second  and  larger  part  deals  with 
the  results  of  observations  conducted  in  the  eastern  United  States 
during  1926-29  on  fhe  biology  of  the  parasites  of  this  weevil,  and 
includes  a  description  of  the  breeding  methods  and  technique  employed 
and  a  short  discussion  of  its  predators  and  other  factors  influencing  its 
natural  control. 

Of  the  eight  primary  parasites  of  P.  sirohi  obtained,  only  Euryiotna 
pissodis,  Gir.,  Lonchaea  corticis,  Taylor,  and  Microbracon  pint,  Mues., 
were  sdficiently  effective  to  be  considered  from  the  point  of  view  of 
their  artificial  propagation  as  agents  of  control.  These  parasitised  6, 

5|  and  2i  per  cent,  of  the  larvae  respectively.  The  remaining  parasites 
in  order  of  importance  are  Eupelmtis  pint,  Taylor,  Rhopalicus  pul- 
chripcnnis,  Cwfd.,  Coeloides  pissodi^^,  Ashm.,  CalliephiaUes  nuhilipcnnis, 
Vver.,  and  Spathit^s  sp.  Based  upuii  emergence  counts,  parasites  and 
predators  accounted  zor  about  19  per  cent,  of  the  mature  weevil  larvae 
m  3.009  leaders  ;  based  upon  dissection  of  these  leaders,  the  maximum 
mortality  ascribed  to  parasites  and  predators  was  about  27  per  cent. 
It  is  concluded  that  in  the  present  state  of  knowledj^e  control  of  this 
weevil  by  its  natural  parn^ites  would  not  be  ieasiljle,  but  it  is  possible 
that  parasites  attacking  utiier  species  of  Pissodes  that  occur  in  the 
western  United  States  and  In  Europe  might  be  of  value  if  introduced. 
A  list  is  given  of  those  recorded  £rom  the  European  spedes. 


Thomas  (C  A.),  Worthi.ky  (H.  N.)  &  Frost  (S.  W,).  Department  of 
Zoology  and  Entomology. — Bull.  Penmvlvania  Agric.  Expt.  Sla., 
no.  243  (42nd  Ann.  Kep.  1928-29),  pp.  29-31.  1  fig.  State 
College,  Pa.,  July  1929. 

In  life-histor\'  studies  of  the  summer  brood  of  the  codling  moth 
[Cydia  pomoneiia,  L.l.  larvae  were  confined  in  different  types  of  rearing 
cages  on  all  sides  of  the  trunks  ul  apple  trees  and  in  boxes  fastened  to 
the  branches.  The  recoids  show  that  emergence  is  but  little  affected 
by  the  exposure  of  the  transforming  larvae ;  the  maxunum  emergence 
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of  moths  from  all  situations  occurred  between  3rd  and  7th  Augiist 

CheiTiically  treated  bands  for  killing:  pupating  larvae  were  ineffecti\'? 
against  transforming  larvae  of  the  spring  generation,  and  not  maxkedlv 
effective  against  hibernating  larvae,  unless  they  remained  in  the  bani 
all  winter.  The  bands  seemed  to  be  too  weakly  impregnated  ^iit 
the  chemicals  to  kOl  many  larvae,  but  they  were  strong  enough  to 
check  a  disease  that  was  ejMdemic  and  which  killed  40  to  50  per  ceot 
of  the  larvae  in  untreated  bands  and  only  18  to  24  per  cent,  m  tbe 
treated  ones. 

Sprays  were  iound  to  control  chewing  insects  on  apple  trees  somewhat 
better  than  dusts,  but  neither  had  much  effect  on  infestation  by  the 
plum  curculio  [Conoiradidus  nenupiuir,  Hbst.].  During  1928,  peach 
trees  in  which  poison  baits  were  hung  showed  more  injury  from  tbe 
oriental  fruit  moth  {Cyiia  moiesia,  Busdc]  when  the  crop  was  gathered 
than  did  the  untreated  trees,  showing  that  the  moths  were  attracted 
by  the  baits.    Other  insects  visiting  the  baits  cire  very  briefly  discussed 

In  a  study  of  wireworms  as  pests  of  vegetables,  most  of  the  repellent; 
tried  on  the  seeds  prevented  germination  ;  one  pyrethrum  compound, 
however,  repelled  Phdetes  agonus.  Say,  and  did  not  affect  germinatioa 
A  bran  bait  containing  nitrobenzene  was  less  attractive  to  the  larvae 
of  this  wireworm  than  bran  alone.  Clover  baits  attracted  adults  of 
Agrioies  mancus,  Say,  but  not  P.  agonus.  Ploughing  in  late  July  anc 
August  (which  must  be  more  than  8  ins.  deep  to  be  effective)  killed  many 
pupae  in  their  cells,  but  had  little  effect  on  the  larvae,  imless  birds  were 
present. 

Mushroom  insects  included  a  Noctuid  larva  that  fed  on  the  caps. 
An  unidentified  Hymenopterous  parasite  was  reared  from  the  Sdarid 
flies.  Most  of  the  insects  and  mites  infesting  mushroom  manure 
came  from  the  soil  under  and  near  the  piles,  and  flies  came  from  houses^ 
old  manure  and  discarded  mushroom  caps  and  stems  ;  manure  piled  on 
clean  concrete  flooring  was  quite  free  from  mites  and  spriiigtaik 
Burrmig  sulphur  in  houses  during  the  heating  of  the  manure  kille<l 
many  flies,  mites  and  springtails,  which  were  driven  to  the  surface  by 
the  heat.  Great  care  is  necessary  with  this  treatment,  or  it  may  retaid 
or  kill  the  spawn  subsequently  placed  in  the  manure. 

The  effectiveness  of  different  kinds  of  plough  with  reference  tc 
infestation  by  the  European  com  borer  [Pyrausta  nubilalis,  ITb '  i? 
discussed  ;  no  plough  covered  rubbish  well  enough  to  control  the  borer 
when  working  in  standing  stalks,  either  in  autumn  or  spring. 


BRID^^'FT  T  {].  C).  A  prelimiQary  generic  Arrangement  of  the  PaM 
Bruchids  and  Allies  (C!oleoptera)  with  Descriptions  of  new  Species.— 
Proc.  Ent.  Soc.  Wash.,  xxxi,  no.  8,  pp.  141-160.  Washington 
D.C.,  November  1929. 

In  the  course  of  this  revision  of  the  Bruchids  that  breed  in  the  seeds 

of  many  American  palms,  the  author  erects  a  new  genus,  Caryobrudim, 
and  gives  a  key  to  the  group  of  species  with  the  sides  of  the  gula  betweec 
the  eyes  parallel  and  not  converging  posteriorly.  The  new  •species 
described  include  C.  sdicdeae,  C.  pararius,  C.  lipasmm  and  Puchymc  nn 
oUarius  from  the  seeds  of  Atlcdea  speciosa,  C.  acrocomiac  from  those 
of  Acfocomia,  and  C.  pergandei  from  those  of  Aslroauyim,  all  troa 
South  America. 
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Flint  (W  P^  &  others.  Entomoloi?y  Investigations.  -v4nn.  Rep. 
ILlinut:,  Agric.  Expt.  Sta.  1928-29,  pp.  138-151,  2  figs.,  1  ref. 
Urbana,  lU..  1929. 

In  1928  the  European  com  borer  [Pyrausta  nubUalis,  Hb.]  spread 
to  within  30  miles  of  the  eastern  border  of  Illinois.  Data  from  experi- 
ments conducted  in  Ohio  on  the  susceptibility  of  39  varieties  of  maize 
to  the  attack  of  the  borer  are  tabulated.  Experiments  against  the 
grape  colaspis  [Eucolmpis  hnmnea,  F.],  which  caused  serious  damage 
to  maise  loUovdng  red  clover  {RA.E.,  k,  xvi,  507],  indicate  that  its 
numbers  maybe  reduced  byplougbing  in  red  clover  late  in  the  autumn. 
Tests  showed  that  maize  seedlings  grown  from  seed  treated  with  various 
dips  and  dusts  for  controlling  certain  root  and  stalk  diseases  are  in  no 
way  protected  against  attack  by  such  pests  as  cutworms,  wireworms 
and  root  Apbids.  Infoimatioii  on  dates  of  sowing  wheat  to  avoid 
infestation  by  the  Hessian  fly  [MayeUola  destructor.  Say]  has  already 
been  noticed  [xvii,  284].  Fuirther  observations  on  the  apple  leafhopper 
[Empoasca  fahae,  Harr.]  on  red  clover  and  lucerne  Uf.,  xv,  283,  458] 
and  also  soy-beans  [Glycine  hispuia]  indicate  that  certain  varieties  of 
the  latter,  especially  those  with  smooth  foliage,  are  also  attacked. 
Lucerne  should  be  cut  as  soon  as  injury  begins  to  appear,  and  more 
resstant  varieties  of  red  dover  and  soyabeans  should  be  grown. 

Tests  with  certain  oils,  used  alone  or  in  combined  sprays,  against 
late  broods  of  the  codling  moth  [Cydia  pomonella,  L.]  suggest  that 
such  oils  are  probably  as  effective  as  lead  arsenate,  but  that  they  cannot 
be  used  throughout  the  year.  Experiments  with  chemically  treated 
bands  against  the  larvae  have  already  been  noticed  [xvii,  722].  The 
oriental  peach  moth  [Cydia  moUstat  Buscic],  first  discovered  in  Illinois 
during  the  winter  of  19^-28,  is  now  present  in  all  the  peach-growing 
districts  in  the  southern  part  of  the  State. 

A  Staphylinid,  Baryodffta  vema,  Say,  and  a  thread  worm,  Hcxamermis 
sp.,  were  reared  from  the  onion  maggot  [Hylcmyia  antiqua,  Mg.], 
parasitising  3  and  5  per  cent,  respectively.  Tables  showing  the  results 
of  experiments  against  this  pest  in  1^23  and  1924  are  reproduced 
[xiii,  245],  and  brief  reference  is  made  to  tests  with  proprietary  oil 
emTilsions  in  1928.  Severe  damage  to  onions  is  often  caused  by  the 
onion  tlirips  [Ihrips  labaci,  Lind.\  The  best  results  against  it  were 
obtamed  with  a  2-4  per  cent,  nicotine  dust  applied  with  a  hand  duster 
and  driven  straight  down  into  the  plant. 

Severe  damage  has  been  done  for  the  past  two  3^ears  by  the  cyclamen 
mite  [Tarsonemus  paUidus,  Banks].  It  was  observed  that  about  )  os. 
paradichlorobenzene  (the  size  of  a  moth  ball)  placed  in  th'^  < ■^•^lamen 
flats  when  the  plants  are  first  set  out  will  almost  completely  rid  even 
the  most  hea\alv  infested  ones  of  the  mites  ;  so  far  no  injury  to  the 
plants  has  resulted,  whereas  ordinary  naphthalene  moth  balls  used  in  a 
•rimilar  manner  seemed  slightly  less  effective  and  are  likely  to  cause 
injury.  Experiments  agamst  the  greenhouse  leaf  tyer  [Pkfyctamia 
rubigalis,  Gn.],  which  attacks  a  number  of  plants  in  greenhouses,  indicate 
that  it  may  be  controlled  by  dusting  with  lead  arsenate  and  sulphur, 
15:85  Trapping  the  adults  bv  means  of  a  white  light  of  at  least  2(X) 
^tts  set  over  shallow  pans  containing  kerosene  aided  in  control. 
'Hie  greenhouse  centipede  [ScuHgerdla  immacuUda,  Newp.]  has  been 
causing  increasing  danuige.  In  one  instance  a  large  crop  of  tomatos 
and  cucumbers  was  entirely  destroyed.  The  most  satisfactory  method 
of  preventing  damage  consists  of  raising  the  benches  supplied  with  new 
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soil  and  thus  breaking  contact  with  the  subsoil.  Though  a  smaU 
number  of  the  Sympiiyiids  may  occur  in  the  raised  benches,  they  are 
unable  to  br^  in  destructive  numbets. 

Safro  (V.  L).  OoamiaiillF  Shade  Tkee  Spraying  for  Rotoctton  Irik 
the  Japanm  BaeUa,— CtVc.  New  Jeney  Dept.  Agric.,  no,  156, 
33  pp.,  16  figs.  Trenton,  N.J.,  February  1929. 

Detailed  Instructioiis  are  eiven  for  the  organisation  of  a  campaign 
against  PapiUia  japomca^  Ntswm.  (Japanese  beetle)  on  shade  trees. 
The  necessar}'  equipment  for  spraying  vdth  lead  arsenate  coated  with 
lead  oleate  (at  the  rate  of  8  lb  to  100  U  S  gals,  \vater)  is  described,  with 
particulars  of  costs  for  machinery,  iuei,  labour  and  spraying  material 

« 

VAN  Leeuwen  (E.  R.).  CJontrol  of  the  Japanese  Beetle. — Circ.  New 
Jersey  Dept,  Agric.,  no.  168,  8  pp.,  1  fig.  Trenton,  N.J..  June 
1929. 

As  the  result  of  investigations  carried  on  for  many  years,  recommenda- 
tions are  given  for  control  of  the  Japanese  beetle  [PopiUia  japonica, 
Newm.]  on  various  kinds  of  fruit  and  shade  trees,  shrul4  and  flowering 
plants  [cf.  RA.E.t  A,  xiv,  156 ;  etc]. 

Skinner  (H.  M.).  The  Giant  HoCli  Borat  d  SofiMwaw  (CasimU 

licus,  Drury).— rr(?/>.  Agrici4iitr0,  [vii,  no,  1]  SuppL,  8  pp.,  1  pL, 
2  figs.,  4  re£s.  Trinidad,  January  1990. 

Casinia  Hctts,  Druiy,  which  is  confined  to  Trinidad,  British  Guiana 

and  some  other  parts  of  South  America,  has  greatly  increased  during  the 

past  two  or  three  years  in  the  southern  part  of  Trinidad  From 
observations  made  subsequent  to  a  serious  infestation  in  1927—28, 
when  the  losses  to  sugar-cane  caused  exceeded  those  due  to  Diatraea 
and  froghopper  [  Totnaspis  saccharina,  Dist.],  all  stages  of  the  insect 
are  described  and  an  account  is  given  of  its  life-histofy.  The  eggs 
are  laid  singly,  usually  at  the  base  of  the  cane  in  a  concealed  positian 
between  dry  trash  and  the  stem,  about  45  being  apparently  the 
maximum  for  a  female,  though  previous  records  from  dissection 
indicate  a  maximum  of  200.  The  larvae  hatch  in  7-14  days  ajid 
begin  to  work  their  way  down  between  the  leaf  sheath  and  the  cane  to 
ground  level,  where  a  small  cavity  is  made  on  the  surfece  of  the  cane. 
After  remaining  a  few  days  in  this  position  ^e  larva  tunnels  into  the 
heart  of  the  cane,  from  which  it  does  not  emerge  until  the  adult  stage 
is  reached.  A  vertical  tunnel  is  made  extending  both  upward  and 
dowiiward  into  the  stock.  The  larval  stage  appears  to  occupy  at  least 
8  weeks,  but  this  period  may  be  considerably  protracted.  The  larvae 
are  voracious  feeders,  tearing  the  cane,  swallowing  the  juice  and 
rejecting  the  fibre.  Before  entering  the  pupal  stage,  which  seems  to 
last  1-U  months,  the  larva  makes  an  exit  hole  in  the  side  of  the  cane 
about  3-4  inches  above  trronnd  level.  The  adult  is  unable  to  fly  for 
about  3  hours  after  emergence,  and  many  are  probably  destroyed  by 
natural  enemies  during  this  time.  The  moths,  most  of  which  die  without 
feeding,  appear  to  live  for  several  weeks. 

C.Ucm  attacks  banana  and  coconut,  which  are  introduced  plants,  as 
well  as  sugar-cane,but  the  original  food-plant  is  not  known,  though  the 
larvae  have  been  found  in  the  roots  of  CantM.  A  single  larva  can 
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destroy  1^2  ft.  of  cane,  apart  from  the  boring  done  in  the  root  stock, 
which  weakens  the  stool  and  sometimes  destroys  it  completely,  alwajTS 

reducing  its  ratooning  powers.  The  unbored  portion  sometimes 
dries  up  and  either  detenorates  or  is  entirely  lost,  and  young  shoots 
and  suckers  are  converted  into  dead  hearts.  In  badly  attacked  fields 
the  loss  often  amounts  to  25  per  cent,  of  the  crop.  The  de^ees  of  attack 
and  losses  caused  in  several  variedes  of  cane  are  shown  in  tables. 

No  parasites  of  C.  licus  were  observed,  and  Elatend  larvae  that  were 
occasionally  found  attacking  the  larvae  cannot  be  regarded  as  a 
controlling   factor.    Certain   insectivorous   birds,    chiefly  Pitangus 
trinikUis  and  Hoioqutscalus  lugubris,  are  the  principal  natural  enemies. 
Bird  reserves  are  gradually  being  established.   Toads  and  lizards  prey 
upon  the  moths,  and  ants  probably  destroy  a  considerable  proportion 
of  the  eggs*  A  number  of  chemicals,  including  calcium  cyanide,  which 
was  blown  directly  into  the  burrows,  were  tested  as  a  means  of  killing 
the  larvae  remaining  m  the  stool  after  the  cane  had  been  cut,  but  none 
gave  satisfactory  results.    Numbers  of  adults  were  destroyed  by  gangs 
of  workers  with  butterfly  nets,  but  the  most  successful  measure  was 
the  removal  of  larvae  on  a  laige  scale,  by  means  of  special  knives,  from 
dead-heart  suckers.   Too  mudi  damage  was  caused  to  the  grown 
cane  by  this  method,  however,  and  it  was  later  confined  to  ratoon  shoots 
or  young  plants.    Over  1,600,(XMI  larvae  were  destroyed  from  January 
to  November  1928,  and  infestation  was  vtry  greatly  reduced  in  1929. 
Records  of  catches  from  January  1928  to  October  1929  indicate  that 
the  curve  of  adult  numbers  reached  its  apex  in  April.  As  the  result  of 
vigorous  control,  the  curve  fell  during  the  next  three  months,  but  rose 
sharply  apnin  in  July,  August  and  September,  indicating  a  second 
brood.    From  October  the  curve  fell  until  April  ;  there  was  another 
sharp  rise  in  May  and  a  subsequent  drop  in  October,  maximum  infesta- 
tion occurring  in  April,  May  and  September.    Numbers  of  larvae  showed 
a  steady  upwad:d  tendency  from  March  till  August,  when  there  was  a 
rapid  drop  until  December.    Another  rise  occurred,  which  was  main- 
tained till  May,  and  after  a  rapid  fall  in  June  there  was  another  sharp 
rise  in  July  and  August  and  a  subsequent  fall  in  October,  indicating 
the  period  of  maximum  infestation,  to  be  from  June  to  August. 

CusHMAN  (R.  A.).  Three  new  Ichneumonoid  Pwaiiles  of  the  Bice 

Borer  {Chilo  simplex  (Butler i  ).  iV  r  Hmtaiu  EiU,  Soc.,  vii, 
no,  2,  pp.  243-245.    Honolulu,  December  1929. 

New  parasites  described  from  Chilo  simplex,  Butl.,  are  Centeterus 
allernecoloratus  3Lnd  Angiiia  {Dioctes)  chilonis  from  Foochow,  China, 
and  Chdonus  chilonis  from  Foochow  and  Japan.  The  author  considers 
that  C.  chilonis  is  probably  the  species  recorded  by  Kondo  as  C. 
munakeiae,  Mats.,  but  has  been  unable  to  find  descriptions  of  any  of 
the  four  parasites  ascribed  by  the  latter  to  Matsumura  [RA.E,,  A, 
vi,  236]  and  concludes  that  they  are  nomina  nuda. 

Ilukgwoktu  (J.  F.).  EngyUilus  gemculalus  Beutei — an  important 
tat  of  TomatoM  In  mwaii  (Hnii.)^P^oc.  Hawaii.  EtU.  Soc, 
vii,  no.  2,  pp.  247-24&   Honolulu,  December  1929. 

In  Hawaii,  Eng^'iatus  geniadatus,  Rent.,  injures  tomatos  by  sucking 
^e  juice  from  the  devdoping  ovaries,  causing  premature  iaSi  of  the 
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blossom  and  preventing  the  setting  of  the  fruit.  This  Capsid  occurs 
in  the  southern  United  States  and  \fexico,  but  is  not  known  there  as  a 
pest.  Together  with  a  closely  allied  species,  E.  noUdus,  Dist.,  it  is 
injurious  to  tobacco  in  Brazil  \RA,E.,  A.  xii.  65],  though  it  has  so  far 
not  been  recorded  on  this  crop  in  Hawaii  It  should  be  ^sily  controlled 
by  means  of  miscible  oil  sprays,  though  under  conditions  of  much 
rainfall  several  applications  might  have  to  be  made. 

Illing WORTH  (J.  F).  Preliminary  Notes  of  Pests  of  Agricultural 
Crops  of  Kona,  March  15,  1928.— P>'<^r  Hau-aii.  EtU.  Soc,  xii, 
no.  2,  pp.  248-254.    Honolulu,  December  1929. 

The  following  coffee  pests  in  Kona  are  largely  controlled  by  natural 
enemies  :  Coccus  viridis,  Green,  by  the  Chalcids,  Anerisius  ceroplasiae, 
How.  {Prococcophagns  orientalis,  How.)  and  Encyrtus  sp.,  and  the 
Cocciiiellids,  Otcus  ciudybacus,  Boisd.,  and  Chihcorus  circumdatus, 
Shdn. ;  Pseudoeoeeus  hreuipes,  CklL,  by  the  Coccindhds,  Rkinibiitt 
(Lindorus)  vetUralis,  Erichs.,  and  Cryptolaemus  moninmzieri,  Mu]s,; 
Ceratitis  capitata,  Wied.,  by  Diachasma  tryoni.  Cam.  ;  and  ToxapUn 
aurantii,  Boy.,  by  the  Syrphid,  AUograpta  obliqua,  Say,  Chrysopa 
microphya,  SicLach..  and  the  Coccinellids,  Platvonms  IhndigasUr, 
Muls.,  and  Coelophora  {(  occineiU)  me^ualis,  F.  Minor  pests  of  cofiee 
were  the  Tettigoniids.  EHmaea  jmncH/era,  Vflk,,  and  Cwoee^halm 
saUtttoft  Sauss.,  and  the  Tindd«  Eteundts  simdans,  Biitl.,  which  infests 
places  where  old  branches  have  been  badly  pruned  and  seems  to  be 
parasitised  by  small  Ichneumonids. 

Cotton  is  attacked  by  Plaiyedra  {Pecttnophora)  gossypieJla.  Saund, 
which  is  parasitised  by  the  Braconid,  Chdonus  Uackburni,  Cam.,  the 
Ichneumonid,  PimpkL  {EpMaUes)  UmdiemU,  Cam.,  and  theChaldd, 
Brachymeria  {Chalets)  obscuraia,  Wlk. ;  Saissdia  nigra,  Nieta, 
controlled  by  fungi,  etc.  ;  the  mealybugs,  Pseudococcus  fUamefUosus, 
CklL,  and  P.  brevipes,  Ckll.,  which  nre  little  in  e\4dence,  being  kept  in 
check  by  natural  enemies,  including  Rhizobins  vcntralis  and  Crypto- 
laemus ftwtUruuzieri ;  Aphis  gossyitii,  Glov.,  parasitised  by  Lysiphiebus 
sp. ;  and  Pyraderm  {Bairacheira)  rileyi,  WIsm.,  which  is  preyed 
upon  by  the  wasps,  PoHstes  aunfer,  Sauss.,  P.  hdrraeus,  F.,  and 
Pachodynerus  simplicicornis,  Sauss.  Minor  pests  of  cotton  are  the 
Rutelid,  Adoretus  sinicus,  Bnrm  ,  the  larvae  of  which  attack  the  roots, 
EHmaea  punciifera,  Euthrips  Hawaii ensis,  Morgan,  and  Araecerus 
/asciculatus,  DeG.,  which  is  found  in  and  about  the  bolls. 

Tomato  pests  are  Heliothis  obsoleta,  F.,  which  is  not  very  injurious ; 
the  Capsid,  Engytatus  genicukUus,  Reut.,  which  is  the  most  serious  pest 
of  this  crop  ;  and  Dacus  (Chaeiodacus)  cucurbitae,  Coq.,  which  is  heavily 
parasitised  by  Opius;  fletchcri,  Silv.,  but  also  infests  cucumbers  Aphis 
gossypii  on  cucumber  is  attacked  by  AUograpta  obliqua,  Fiatyomus 
lividigasiet  and  Coelophora  ineqnalis.  Pests  of  cabbage  arc  cutworms, 
^ich  are  probably  controlled  by  the  Tachinid,  Archytas  cirphis, 
Curran ;  Pluiella  maculipmnis.  Curt.,  which  is  parasitised  by  the 
Ichneumonid,  Eulinmeria  {Limnerium)  polynesialis.  Cam. ;  Breoi- 
coryne  hrassicae,  L.,  parasitised  by  small  Braconids  ;  Agromyza  pusilla, 
Mg. ;  and  Pieris  (Pontia)  rapae,  L.,  from  a  pupa  of  which  Brachymeria 
obscurata  was  collected.  Beet  and  spinach  are  attacked  by  Hymenia 
recurvalis,  F.,  and  Aphis  gossypii. 

Pests  of  CUms  are  Coccus  viridis,  which  is  troublesome  on  orange 
grown  near  oofFee»  CeraHHs  capitata,  which  is  well  controlled  by  natunl 
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enemies,  Phyllocoptes  oleivorus,  Ashm.,  which  oocufs  on  the  foliage  and 

fruit  ;  and  Pantomorus  godmani,  Crotch,  which  congregates  among 
the  leaves  and  twigs,  the  larvae  feeding  in  the  soil  on  the  root  tips. 
The  Syrphid,  Volucella  obesa,  F.,  lays  its  eggs  on  the  bark  of  papaya 
[Catica  papaya],  and  the  larvae  work  their  way  into  the  stem.  The 
Stratioiiiyiid,  Neoexairela  spinigera,  Wied.,  oviposits  in  the  wounds 
caused  by  Vckicdla,  and  larvae  and  adults  of  theStaphylinid,  PhUonikm 
dUcoide§4s,  Grav.,  and  the  Hydrophilid.  Dadyhstemum  abdominaU, 
feed  on  the  eggs  and  larvae  of  these  flies.  Amorbia  emigratella,  Busck, 
is  numerous  on  young  macadamia  nut  trees  [Macadamia  temifolia]. 
The  eggs,  which  are  laid  on  the  upper  surface  of  the  leaves,  are  often 
parasitised,  and  the  Tettigoniid,  Xiphidiopsis  lita,  liebard,  and  Pheidole 
megacephala,  F.,  attack  the  larvae.  Pimfia  kawaneims,  which  has  been 
recorded  as  a  parasite  of  il.  emigraUUa,  was  also  present  in  abundance. 
Bananas  showed  signs  of  attack  by  adults  of  Adorekts  sinicus. 
Pseudococcus  brevipes  was  the  only  pest  obs^rvrd  on  wild  pineapple. 

Agromyza  lantanac,  Frogg.,  and  Teleonemia  lantanae,  Dist.,  exercise 
an  effective  check  on  the  spread  of  LatUana,  which  is  also  attacked  by 
Platyfiilia  pusQHdmtyla,  Wlk.,  and  CaUidsia  Unus,  Hb.  {Thecla 
boMockii,  Godt.).  Although  Eutreta  xanthochada.  Aid,  is  everywhere 
in  evidence  and  its  galls  are  plentiful,  it  does  little  to  check  the  growth, 
and  Cretnastobombycia  lantanella ,  Busck,  is  not  sufficiently  abundant  to 
reduce  the  foliage.  Saissetia  nigra  was  found  on  scattered  guava 
plants,  but  has  Mttle  effect  on  them  and  infested  by  a  fungus.  Guava 
appears  to  be  almost  free  from  natural  enemies  in  the  Kona  district, 
and  even  the  fruit  showed  little  infestation  from  CaraHHs  capUakL 

Ilungworih  (J.  F.).  PMti  of  FiDMpple  in  HinraiL— Proc.  Hawaii, 
EfU,  Soc,  vii,  no.  2,  pp.  254-256.   Honolulu,  December  1929. 

Pests  of  the  root  system  of  pineapple  in  Hawaii  include  numerous 
Species  of  Collembola  and  Rk$zoglyphus  phylloxeras,  Riley.  Pseudo- 
coccus  brevipes,  Ckll.,  attacks  the  young  roots  and  together  with 
Diaspis  bromeliae,  Kem.,  congregates  on  weakened  plants,  although 
both  Coccids  are  kept  well  in  check  by  natural  enemies.  The  larvae 
of  Pyrodcrces  {Batrachedra)  rileyi,  \Vlsm.,  live  in  the  withered  flowers 
and  gnaw  the  leaves  of  the  crown,  and  rot-organisms  enter  through  the 
woniub  thus  caused  and  break  down  the  fruits.  Some  5  exotic  species 
of  Nitidulids  are  found  in  pineapple  fields,  the  most  injiuious  and 
abundant  being  Carpophilus  hutneralis,  L.,  which  attacks  the  plant 
at  every  stage  of  its  growth.  The  adults  congregate  on  the  butts, 
gnawing  out  the  starchy  material  between  the  fibres,  and  the  larvae 
often  feed  at  the  base  of  the  leaves,  where  rot-fungi  are  introduced. 
When  numerous,  they  gnaw  cracks  between  the  lower  eyes  of  the  fruit, 
and  fermentation  follows.  The  larvae  of  Apdma  brevis,  Johannsen. 
are  always  present  in  the  water  pockets  between  the  leaves  of  the 
growing  plants,  and  occasionally  rasp  the  tender  white  tissue  at  the 
base  of  the  new  leaves,  thus  permitting  the  t  ntrv  of  rot-organisms. 
SHgmaeus  Jlondanus,  Banks,  is  widely  distributed  on  pineapple,  but 
has  never  caused  serious  injury.  Minor  pests  include  Japyx  sp., 
Pycmtscdus  surimmeusiSt  L.,  Adoretus  sinicus,  Burm.,  and  Pantomorus 
godmani,  Crotch,  on  the  roots  ;  and  Oxyavdox,  F.  (cJiiy.cn^is,  Thunbg.), 
Atractomor^ha  ambigua,  Bob.  Gryllus  oceanicus,  Le  Guill.,  Atherigona 
^xcisa.  Wied.,  Euxesta  annonac,  F.,  and  Drosophila  rcpleta,  WoU., 
on  the  fruit,  stem  or  leaves. 


Digitized  by  Google 


254 


Ilungworih  (J.  F.).  Gniibospen  oat  Pineanpie  llealy  Bagt  ani 
oOur  Mil— iVoc.  Hawaii,  EnL  Soc„  vii,  no.  2,  pp.  255-257. 
Honolulu,  December  1929. 

The  sudden  disappearance  of  mealybugs  [Pseudocoecus  braipcs. 
CkU.]  from  pineapple  plants  that  had  recently  been  heavily^  infested 

was  found  to  coincide  with  the  presence  upon  them  in  ntunbers  of 
Conocephalus  saltaior,  Sauss.,  which  has  previously  been  recorded  as 

largely  predacious  on  the  siifjar-cane  leaf-hopper  [Perkinsiella  sacchsr- 
cida,  Kirk.],  feeding  sparingly  on  the  flowers  of  Lantana  and  dv 
and  the  leaves  of  honohono  iConimdina  nudijlora],  but  seldom  touchix^ 
sugar-cane. 

In  feeding  tests  in  which  6  half-grown  hoppers  were  {daced  in  sepante 
glass  tubes,  each  supplied  with  20  mealybugs  and  flowers  of  pigex 

pea  [Cajanus  indicus]  and  lucerne,  the  mealybugs  were  quickly 
devoured,  whereas  the  flowers  were  onl\'  very  slighth-  attacked 
Fresh  mealybugs  were  put  into  each  tube  as  soon  as  the  suppily  becar.t 
exhausted,  and  the  maximum  number  consumed  in  a  i>ingle  tube  in  - 
week  was  110.  C«  saUaior  also  showed  a  liking  for  the  larvae  and  popv 
of  various  bud  moths,  but  manifested  no  inclination  to  eat  pinea]^ 
foliage,  though  the  blossoms  were  very  slightly  damaged.  Althor^ 
doubtless  a  valuable  predator,  it  does  not  thrive  except  in  fields  when 
weeds  as  well  as  insect  pests  are  numerous. 

SwEZEY  (O.  H.).  Beooids  ol  immigranl  and  lenntfir  fntraioBtl 
Inieeli  on  KanaL — Proc,  Hawaii,  Eni.  Soc,,  vii»  no.  2,  pp.  271- 
273.  Honolulu,  December  1920. 

The  insects  recorded  for  the  first  time  on  the  Island  include  :  Phthan- 
maea  lycopersiceUat  Busck,  and  Engytatus  gmiculaius,  Reat,  oe 
tomatos ;  Xiphidiopsis  lita,  Hebard ;  a  Bmdud  allied  to  Brudm 
coryphae,  01.,  eggs  of  which  were  found  in  capsules  of  Ipmmoea  pa 
caprac  ;  Coccotrypes  pygmaeus,  Eichh.,  attacking  date  seeds  ;  Ripm^ 
palmarum,  Ehrh.,  on  coconut  ;  and  Thoracaphis  fid,  Baker,  on  leavu- 
of  Ficus  retusa.  Bacira  Iructdenia,  Meyr.,  was  found  to  be  fuEy 
established  on  nut-grass  [Cypefus  feUmdMs\.  Td$nonms  nairdi. 
Ashm.,  which  was  reared  £rom  die  eggs  of  Spodopiera  mauriiia,  BcMsd- 
collected  from  the  leaves  of  palm  and  sugar-cane,  had  not  previoitstf 
been  known  to  be  established  on  the  Island.  Crevtasius  hymeaiMt 
Vier.,  was  found  to  have  parasitised  85  per  cent,  of  the  larvae 
Lamprosctna  [Omiodes]  blackburni,  Butl.,  infesting  a  small  coccaf 
tree.  A  cocoon  of  Hyposoter  exiguae,  Vier.,  and  a  single  indivi  iui 
of  Curinus  coendeus,  Muls.,  a  Coccinellid  introduced  from  Mexico 
were  also  observed;  neither  of  these  insects  had  previously  bts. 
known  to  be  establi^ed. 


SwEZEY  (O.  H.).  Siiophilm  rugicollis  (Casey)  in  Hawaii  ;CoL,  Cueoi* 
lionidae). — Proc.  Hawaii.  Eni.  Soc,  vii,  no.  2,  p.  279.  Honoluli- 
December  1929. 

One  individual  of  Calandra  {Sitophilus)  rugicollis,  Casey  {shotf^ 
Mshll.),  which  attacks  Shorca  robusta  and  Dipterocarpus  turhiniitM 
in  India  [RA,E.,  A,  ix,  90  ;  xii,  344],  has  been  found  ui  a  house  -z. 
Honolulu. 
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SwEZEY  (O.  H.}.  Notes  on  tlie  £gg-parasites  o£  Insects  in  Hawaii. — 
Pfoc.  Hawaii,  EnL  Soe.,  vii,  no.  2,  pp.  282-292.  Honolulu, 
December  1929. 

All  aiuiotated  list  is  given  of  all  those  insects  in  Hawaii  known  to 
parasitise  or  otherwise  destroy  the  eggs  of  other  insects,  including  native 
species,  natural  imniigrants,  and  those  deliberately  introduced. 

Smkt:  fC  V  Tea  Mosquito  Bug  in  Nyasaland  [Hclnpelfis  her<jyofhi, 
Rent.)  and  Notes  on  two  potential  Pests  of  Tea,  (1^  the  Tea  Leaf 
Weevil  {Dicasticus  tnlanjcnsis,  Mshl.j  \2j  the  Bean  Flower  Capsid 
{CaUicraHdes  ramat  Wihy), — Bull,  De^,  Agric.  Nyasaland, 
lEat,  Ser.,  na  4, 10  pp.»  5  pls.»  2  reis.   Zomba,  October  292& 

Htdopdns  bergrothi.  Rent.,  ail  stages  oi  winch  are  briefly  described, 
is  a  potential  pest  of  tea  in  N3^asaland,  where  it  is  numerous  vdthout 
having  hitherto  caused  any  considerable  loss  to  the  crop.  The  maximum 
number  of  eggs  laid  by  a  single  female  probably  does  not  exceed  100 
over  a  period  of  2  months,  the  largest  number  from  one  female  obtained 
in  captivity  being  68  over  a  period  of  18  days,  during  which  mating 
occurred  twice.  The  number  of  eggs  laid  at  a  time  is  usually  small, 
but  one  female  was  observed  to  lay  28  in  a  day.  During  February 
and  March  the  eggs  hatch  in  14-16  days,  and  the  nymphal  stage,  during 
which  4  moults  occur,  lasts  25-27  days.  The  length  of  the  life-cycle 
gradually  increases  until  in  >fay  and  June  it  requires  60-71  days,  the 
nymphal  stage  lasting  40-43,  The  nymphs  feed  chiefly  on  the  vnung 
leaves  produced  in  the  lower  parts  of  the  bush,  but  the  adults  ieed  at 
the  eztromties  of  the  plant.  All  stages  axe  most  active  in  the  early 
morning  or  evening,  the  n}nnphs  hidmg  in  the  centre  of  the  bu^es 
and  the  adults  on  the  lower  surfaces  of  the  leaves  during  the  hottest 
part  of  the  day.  The  leaves  may  be  nt tacked  from  either  the  lower 
or  upper  surface,  and  the  soft  green  stems  are  also  sucked,  though  only 
a  smaU  brown  patch  results  unless  the  feeding  is  carried  on  for  a  long 
period.  A  description  is  given  of  the  injury  caused  to  the  leaves, 
which  finally  shrivel  and  curl  up,  the  shoot  being  quite  dry  and  brittle 
3  days  after  attack.  A  fungous  disease  of  tea  leaves,  due  to  Phoma  sp., 
produces  marks  similar  to  those  caused  l>y  the  adults,  and  is  often 
found  in  association  with  them.  Assunnng  the  life  of  the  adult  to 
last  60-75  days,  the  active  feeding  of  the  bug  may  cover  85-1 18. 
It  is  estimated  that  one  individual  can  destroy  two  shoots  a  day,  and 
as  I  lb.  of  green  leaf  contains  990~950  shoots  of  three  leaves  and  a 
bud,  only  4-«  Capsids  wiU  be  required  under  favourable  o  i  ditions  to 
destro\-  this  quantity.  H.  bergrothi  continues  under  favourable 
conditions  to  breed  throughout  the  year,  and  in  view  of  what  is  at 
present  known  of  the  seasonal  variations  m  its  life-cycle  3  generations 
would  be  sufhcient  tu  carry  the  bug  over  the  entire  year.  At  the 
most  rapid  rate  of  development,  however,  7-^  generations  may  be 
completed  within  12  months. 

Observations  for  several  years  indicate  that  an  outbreak  of  this 
Capsid  may  be  expected  in  seasons  ha\nng  many  rain}*  days,  although 
the  total  rainfall  of  the  year  may  not  be  excessive,  the  amount  of 
rainfall  during  November-February  being  of  particular  importance. 
In  one  year  a  loss  of  13,000  lb.  of  crop  from  a  field  of  27  acres  was 
almost  certainly  due  to  its  attack.  Where  soil  conditions  are  unsuitable 
to  the  tea  jdants,  the  latter  are  particularly  subject  to  infestation. 
Although  pruning  keeps  the  bug  in  check  from  year  to  year  and  its 
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ntimbeis  decline  in  the  dryer  months,  any  areas  carrying  folia^  aH 
the  year  round  provide  suitable  breeding  grounds  that  may  facilitate 

rapid  df'velopment  early  in  the  flushing  season. 

The  habits  of  both  nymphs  and  adults  render  difficult  the  snccessfuJ 
employment  of  insecticides.  Drenching  the  bushes  with  lime-sulphur 
when  the  nymphs  are  numerous  may  be  effective  in  nmns^ies  of  special 
value.  Pruning  in  advance  of  the  normal  time  may  be  desiraUe 
where  large  numbers  of  eggs  have  been  observed  on  young  shoots, 
the  pnininjT'^  being  burnt  or  bnrier!  deeply.  A  belt  of  un pruned 
bushes,  on  which  they  can  subsequently  be  collected  by  hand,  should 
be  left  around  the  treated  area  to  attract  the  adults,  which  are  otherwise 
liable  to  migrate  to  adjacent  plantings  still  bearing  foliage.  The 
emplojnnent  of  hand-coUecting  gangs  should  serve  in  normal  seasons 
to  keep  H.  hergrothi  within  reasonable  bounds.  First  attention  should 
be  given  to  nurseries  and  unpruned  bushes  and  to  bushes  adjacent  to 
damy>  Inw-lying  places  having  a  continuous  growth  ot  rank  grasses 
and  weeds  that  afford  shelter  for  the  bugs  in  the  dry  months.  No 
natural  enemies  of  any  consequence  have  been  observed  in  Nyasaland 
Although  this  Capsid  has  hitherto  been  recorded  only  from  cotton,  • 
mango  and  guava  in  addition  to  tea  in  Nyasaland,  it  has  been  foimd  on 
numerous  food-plants  in  otiier  parts  of  Africa. 

Most  of  the  information  given  in  regard  to  D{casficu<;  mlanjensis, 
Mshll.,  and  Callicraiides  ravia.  Kirbv.  has  already  been  noticed  [R.A. E., 
A,  xvi,  75  ;  xvii,  172].  ihe  aduUi  and  eggs  of  both  insects  are  briefly 
described,  and  the  characters  distmguishing  C.  tama  from  H,  ber- 
grothi,  which  it  closely  resembles,  are  indicated.  The  length  of  its 
egg  stage  is  unknown,  but  the  nymphal  stage  lasts  only  14-16  days. 

Papers  noticed  ry  Title  only. 

Watef'^ton  fj).  On  the  Differential  Characters  of  Chdonogastra 
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SWEZEY  (O.  H.).  The  Hosts  of  Cnnmsius  hymcniac  Viereck  in  Hawaii. 
— Proc.  Hawaii.  EfU.  Soc,  vii,  no.  2,  p.  281.  Honolulu,  December 
1929. 

In  connection  with  the  recent  introduction  from  Hawaii  into  Fiji 
of  the  iclineumonid,  Cretnastus  hymcniac,  Vier.  [R.A.E.,  A,  xviii, 
11],  a  list  is  given  of  29  Lepidopterous  hosts  of  this  parasite  in  Hawaii, 
including  ChUo  simplex,  Butl.,  Cryptophlebia  {Argyroploce)  illepida, 
Butl.,  Croddosema  lantana,  Busck,  and  Pyroderces  rileyi,  Wlsm. 


[Shvktzova  (.\.  \.).^  UlBeuosa  (A.  H.).  On  the  Question  of  the 
Importance  oi  agricultural  Dilethods  ot  the  Control  oi  the  Frit  Fly. 
(Accoiding  to  ObMr^atiais  in  1927-28.)  [In  Russian.]— Trttd, 
Zap.-Sib.  oblastn,  S.-Kh.  optiitn.  Stantz.  Otd,  PoUvod.,  no.  27, 
28  pp.,  4  diagrs.,  8  refs.   Omsk,  1930. 

This  is  an  account  of  observations  on  Oscineila  jrit,  L.,  in  the  Om«k 
Government  from  1927  to  1929,  a  preliminary  report  for  1927  having 
already  been  noticed  [RA,E.t  A,  xviii,  51].  Owing  to  considerable 
rainfiill  in  the  Spring  and  summer  of  1928,  the  cereals  were  better 

developed  and  i^o'^sessed  more  power  of  resistance  than  under  the  dry 
conditions  of  1927  ii:d  1929  ;  in  the  latter  year,  however,  low  tempera- 
tures in  spring,  especially  in  May,  considerably  retarded  the  pupation 
of  the  overwintered  larvae,  and  the  drought  and  extreme  heat  in  the 
summer  were  unfavourable  to  the  second  generation  and  reduced  the 
infestation  of  winter  crops  to  a  minimum.  The  biological  cycle  of  the 
fly  for  the  three  years  is  briefly  reviewed,  tlie  periods  of  development 
of  the  larvae  and  pupae  being  shown  in  tables. 

Observations  indicated  that  winter  rye  may  be  safeguarded  bv  late 
sowing,  the  best  time  being  between  2(Hh  August  and  1st  Septem!)er. 
Severely  infested  plants  are  less  resistant  to  cold  and  are  killed  by  the 
Siberian  winter.  Rotation  of  crops  and  improved  cultivation  increases 
the  resistance  of  lye. 

In  the  case  of  summer  wheat  no  definite  recommendations  can  be 
made  as  regards  the  time  for  sowing ;  early  sowing  is  best  in  cold 

springs,  when  the  emergence  of  the  adults  is  retarded,  whereas  in  early 
and  hot  springs  late  sowing  may  avoid  severe  infestation.  The  effect 
of  the  type  of  fallow  on  infestation  also  varies  accordine^  to  meteoro- 
logical conditions.  Chemical  manures  had  little  eifect  on  the  resistance 
of  summer  wheat,  slightly  better  results  being  obtained  with  phosphorus 
manures.  Infestation  is  higher  if  the  density  of  sowing  is  below  the 
normal  of  about  270  lb.  to  2i  acres.  Rotation  of  crops  decreases  the 
infestation,  esprciallv  if  the  wheat  is  sown  in  fields  previously  used  for 
beet,  turnips  or  maize. 

Furtlier  work  is  required  on  the  resistance  of  dift'ereMt  \arieties  of 
wheat  and  on  the  efiect  of  infestation  on  the  ultimate  crop  ;  the 
infested  plants  apparently  tiller  more  profusely,  but  their  }'ield  is  less. 
Infestation  of  the  stubble  of  summer  wheat  is  higher  in  cases  of  late 
sowing  and  a  late  maturing  variety,  when  the  burning  of  tlic  stubble 
in  the  field  would  be  an  ehective  measure  ;  this  \vn:!d  also  kUl  thrips, 
which  cause  considerable  damage,  especially  in  dry  years. 

(11374)    WtPj/3&34   1,7(X>  U     SP   Op  53  18 
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[Yakh uNTov  (V.  V.).]  flxoHTOB  (B.  B.).  Adaptation  of  Cotton 
Pests  to  Weeds  in  the  Region  oi  Bokhara.  [In  Russian.^ —  7>{iJii. 
Shiralmd.  opuUn.  s.'kh,  Sta.  Oidel  Zashch.  Rasl.  {Works  Agnc. 
ExpL  Sia.  Old  Bokhara  (Shirabudin),  Dept.  PlatU.  Prot.),  no.  1. 
28+vii  pp.,  113  refs.   Staraya  Bukhara,  1928. 

Notes  are  given  on  48  pests  of  cotton  observed  in  the  Bokhara  regiori 
in  1926  and  1927,  showing  the  alternative  food-plants  of  each  on  the 
basis  of  personal  observations  and  data  from  the  literature.  Most 
of  the  pests  are  general  feeders,  migrating  from  cultivated  plants  to 
weeds  and  vice  versa. 


(Yakhontov  (V.  V.).]   nxiNTM  (B.  B.).  list  of  TMts  ot  eooooadr 
'Plaats  in  the  BegUm  of  BoUiaia  and  of  their  Parasitwi  and  Insect 

Predators.  \Iyi  Russian?— Trudui  Shirabud.  opuitn.  s.-kh.  Sta, 
Otdd  Zashch.  Rast,,  no.  2,  46  pp.,  12  figs.,  22  reis.  Staza\'a 
Bukhara,  1929. 

This  list  includes  6  mites  and  171  insects  injurious  to  cultivated  crops 

in  the  Bokhara  region,  with  notes  on  their  food-plants  and  the  extent 
of  the  damage  caused.  Descriptions  in  English  and  Russian  are 
given  of  the  adult  and  second  instar  larva  of  Anaphofhrips  ( Hemianaph^ 
thrips)  sJiirahuilintusis,  sp.  n.,  and  the  adult  of  Thrips  i^ossypii.  sp.  r.  . 
botii  infesting  cotton,  and  of  the  larva  of  the  Noctuid,  Euxc^tis  dt'tUui*i, 
Ld.,  which  dama^  pomegranates.  Annotated  lists  of  insects  pre- 
dacious or  parasitic  on  the  pests,  arranged  under  the  hosts,  are  also 
given,  and  phenological  notes  for  the  years  1926-28  and  part  of  1929 
recorded  from  the  Shirabudin  (Old  Bokhara)  Agricultural  Experiment 
Station  are  appended. 


IsHii  (T.).  The  Encyrtinae  of  Japan.— 5m//.  Imp.  Agn'c  Expt.  StM, 
Japan,  iii,  no.  2.  pp.  79-160,  57  figs.,  3  pp.  refs,  Nishigahara. 
Tokyo,  November  1928.    [Reed.  May  1930.] 

In  this  paper  are  recorded  the  73  species  of  Encyrtids  known  to  occur 
in  Japan,  most  of  which  are  described.  Of  this  number  41  have  not 
hitherto  been  recorded  from  the  country,  and  include  34  new  to  science. 

Among  the  latter  are  Anaf^yrus  alboclavatus  from  Pseudococcus  sp.  on 
Ficus  erecta]  A.  flaviis  from  Pidvinaria  sp.  on  Mallotus  japonicus  ;  A. 
sawadai  from  Eriococcus  sp.  on  Cryptomcria  japonica  ;  A.  snbalhip^, 
Cheiloneiirus  tiugasakicmis  and  Leptovuistix  citri,  all  from  Pseudococcuy 
on  Citrus ;  Anicetus  cerofdasHs  from  Ceroplastes  eeriferus.  And. : 
Blastothrix  kermivora  from  Kermes  miyasakii,  Kuw.,  and  K,  fuaau, 
Kuw.  ;  CheUoneurus  tenuicornis  from  K.  miyasakii ;  Encyrtus  sasakii 
from  Kermes  sjx  and  Takahashia  sp..  both  on  Cdtis  sinensis  ;  Micro- 
iervs  kmvanai  from  Coccus  hcspcriduin,  L.,  Lccaniodiaspis  querent 
Ckll.,  Pidvinaria  camdicola,  Sif^Mi.,  and  P.  horii,  Kuw.  ;  Ooencyrt.i)' 
nczaruc  from  the  eggs  of  the  l^entatomid,  Nezara  antcnnata,  Scott ; 
Phaenodiscus  eriococd  from  Eriococcus  lagerstroemiae,  Kuw..  and 
E.  onukii,  Kuw. ;  and  Psyllaephagus  iwayaensis  and  Psyil^iomtms 
viridiscutdlatus  from  Bsyllids  on  Cinnamomum  sp.  and  Elaeagami 
unUfcUata  respectively. 
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Fiji :  Noxioos  Weeds  and  Diseases  of  Plants  Ordinaiioe  1928. — 5  pp. 

Suva,  18th  November  1^29. 

Under  this  Ordinance,  which  repeals  previous  ones,  the  Governor- 
in-Council  may  prohibit  the  importation  into  Fiji  of  any  plant.  Plants 
may  only  be  imported  at  specitied  ports  and  are  liable  to  inspection. 
Any  imported  plants  found  infested  with  insect  pests  or  disease  are 
destroyed.  All  plants  imported  must  be  certified  by  the  exporting 
country  as  being  free  from  pests  or  disease.  The  introduction  of 
plants  through  the  post  must  be  notified.  Any  work  {nrescribed  for 
the  eradication  or  prevention  of  spread  of  anv  pest  or  disease,  if  not 
c^irrit  <1  out  bv  the  occupier  of  the  land  in  question,  mav  be  performed 
by  an  mspector  at  the  occupier's  expense.  The  Governor  may  proclaim 
any  district  an  infested  area. 

India:  The  Destructive  Insects  and  Pests  (Amendment)  Act  1930.^ — 
Gaz.  India,  5th  April  1930,  pt.  iv.  p.  59.    Delhi.  1930. 

The  Destructive  Insects  and  Pests  Act  of  1914  [R.A.E.,  A,  ii,  273] 
is  anit  iuled  to  provide  for  precautions  against  the  introduction  of  insects 
or  other  pests  into  India  by  air  traffic. 

Miller  (N.  C.  K  ).  Me^ymmum  hrcvicorne  P.  Pentatomidae  (Hemi- 
ptera-Heteroptera).  A  Minor  Pest  of  Cucurbitaceae  and  Passi- 
flotaoMt. — Malayan  Agric,  /.»  xvii,  no.  12,  pp.  421-436,  7  figs., 
4  refs.   Kuala  Lumpur,  December  1929. 

Descriptions  are  given  of  all  stages  of  Megymenum  brevicorne,  F., 
which  attacks  grenadilla  (Passi/hra  quadrangtslaris),  pumpkin  {Cu- 
curbiia  maxima),  and  snake  gourd  (TrichosatUhes  anguina)  in  Malaya. 
The  eggs  are  laid  in  a  chain  on  the  upper  or  lower  surfaces  of  the  leaves 
or  on  the  stems,  18  bi;'u\^  the  niaximuin  number  deposited  by  one  female 
in  the  lal)oratory.  The  total  life-cycle  from  the  deposition  of  the  egg 
to  the  death  of  the  adult  is  about  95  days,  the  nyniphal  stage,  which 
comprises  5  instars,  covering  about  74.  The  stems  and  fruits  of  the 
plant  are  the  parts  mainly  subject  to  attack.  The  adults  or  nymphs 
may  be  collected  early  in  the  morning  by  shaking  them  off  the  plants 
on  which  they  are  feeding  into  a  tin  containing  water  with  a  film  of 
kerosene,  and  the  eggs  may  be  easily  discovered  and  destroyed  by  • 
crushing. 

Pescott  (R.  T.  M.).  Spraying  Costa  in  Codling  Moth  Control— J. 
Dept.  Agric,  Victoria^  xxvii,  pt.  11,  pp.  672-673.  Melbourne, 
November  1929. 

The  practicability  of  replacing  lead  arsenate  by  white  oil  emulsions 
in  cover  sprays  against  the  codling  moth  [Cydia  pomonella,  L.]  in 
\^ictoria  has  been  questioned  in  view  of  the  higher  cost  of  the  oils. 
On  the  assumption  that  80  gals,  of  spray  is  the  minimum  required 
for  the  trees  that  will  i  r  hIticc  100  cases  of  apples,  the  cost  of  two 
caJyx  and  four  cover  spra\  >  ol  lead  arsenate  (5  lb.  to  80  gals.)  is  estimated 
at  £\,  and  that  of  two  calyx  sprays  of  lead  arsenate  followed  by  three 
oO  sprays  (2 J  per  cent.)  at  £2  14s.  Sd.  In  the  course  of  two  years* 
experiments  (1927-28-29),  36  per  cent,  of  the  fruit  that  received  five 
or  six  applications  of  lead  arsenate  was  infested,  as  compared  with 

(U$74)  18* 
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only  12  per  cent,  of  the  fruit  treated  with  two  lead  arsenate  calvx 
spravs  ffjilowed  by  three  sprays  of  white  oil  emulsion.  This  alone  nic-re 
than  justities  the  cost  of  the  oil,  which  also  gives  complete  control  of 
the  San  Jos^  scale  [Aspidiotus  pernidosus,  Comst.],  the  apple  mussel 
sode  [Lepidosaphes  tUmi,  L.]  and  znites. 

BosELu  (F.  B.).  Etonoo  dflOe  vpeoio  d'lmeltt  dannofi  liisotdale  per 
la  Libia  lino  al  1926.  [Catalogue  of  injurious  Insects  recorded  in 
Libya  up  to  1926.] — Ann.  R.  Isi.  sup,  agrar.  Portid,  (3)  iii,  pp. 
281-307.   Portici,  1930. 

This  catalogue  consists  of  a  bibliography,  a  list  of  the  insect  p«  st-  in 
alphabetical  order  by  genera,  showing  the  order,  family  and  distribution 
of  each  pest,  and  in  many  cases  the  food-plants,  and  indicating  the 
papers  in  which  it  is  recorded,  and  a  list  of  insect  predators  and  parasites, 
with  the  hosts  in  some  instances. 

Seydel  (C).  Rapport  entomologiane  pour  la  Province  du  Katanga 
(Annie  WSB)*—BulL  agric,  Congo  beige,  xx,  no.  2,  pp.  228-237. 
Brussels,  June  1929. 

A  list  is  given  of  the  insects  observed  on  cultivated  plants,  including 
cotton,  potatoes,  sweet  potatoes,  coffee,  maize  and  Citrus,   The  most 

important  pest  is  Platyedra  {GeUekia)  gossypidJa,  Saund.  (pink  boll- 
worm),  which  was  discovered  on  cotton  in  1927.  The  oric^inal  in- 
festation was  traced  to  cotton  seed  from  Manyema.  The  usual  nu^a?nre> 
against  this  pest  are  enumerated,  and  tlie  necessity  for  ensuring  th<  )rou£^h 
dismfection  of  the  seed  is  emphasised.  Phthorimaea  operculella,  Zell. 
(potato  moth)  was  the  cause  of  serious  damage  in  one  district,  following 
prolonged  storage  owing  to  lack  of  transport  facilities,  several  hundred 
tons  of  potatoes  being  rendered  useless.  Sesamia  vidcria,  Stoll  (maize 
borer)  is  also  liable  to  cause  serious  damage,  but  can  be  controlled  by 
the  total  destruction  of  the  stubble  after  gathering  the  crop. 

BoRG  (P.).  Report  of  the]  Plant  Pathologist.— /I »».  Rep.  Dcpt, 
Agric.  Malta  J928-29,  pp.  .\ii-xv.    Malta,  1929. 

Notes  are  given  on  injurious  insects  occurring  in  Malta  during  1928-29. 
Soil  injections  of  carbon  bisul])hi(lt'  gavegood  results  against  PhvUo  wra, 
and  in  one  locality  many  vines  have  been  replaced  by  new  ones  on 
American  stocks.  leery  a  purchasi.  Mask.,  is  thoroughly  controlled  by 
the  Coccinellid,  Notnus  cardinalis,  Muls.,  which  is  now  fhinly  established 
in  both  islands,  having  survi\  rd  a  severe  winter.  Good  results  against 
armoured  scales,  particularly  Chrysomphalus  dktyospt'rmi,  Morg., 
Aulacaspis  pcntagona,  Targ  .  Lehidosaphcs  ulmi,  L.,  and  Parlatoria 
zizyphus,  Lucas  [htcast,  Targ.),  were  obtained  by  systematic  treatment 
with  a  spray  containing  0-5  per  cent,  [potassium]  sulphocarbonate 
and  soap.  As  a  result  of  soil  injections  with  carbon  bisulphide  to  kill 
the  pupae  of  Ceraiifis  capitata,  Wied.  (European  fruit- tly),  a  large 
proportion  of  Citrus  fruits  escaped  injur\  rintil  the  activities  of  the  liy 
were  checked  bv  ndwrse  weather  conditions.  Definite  control  by 
artificial  means  is  pi  tjUably  impc)ssible,  liowever,  since  the  f]\' also  breeds 
in  wild  capers,  besides  attacking  numerous  varieties  of  fruit;  further- 
more, it  has  been  proved  experimentally  that  it  can  hibernate  in  the 
pupal  stage  in  mature  caper  fruit. 
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Good  results  against  Eriosoma  lanigmtmt  Hausm.  (woolly  apple 
aphis)  on  apple,  were  obtained  by  spraying  the  partly  exposed  roots  and 
branches  with  0-2  ])er  cent,  potassium  permanganate  and  injecting 
carbon  bisulphide  into  the  soil.  In  orcliards  so  treated,  the  Aphid 
was  very  scarce  during;  the  snmmer  and  appeared  only  late  in  the 
season  on  a  lew  twigs.  Early  in  the  spring  considerable  injury  was 
caused  by  various  Aphids  to  fruit  trees,  ornamental  plants  and  par- 
ticularly Ciirus,  The  Coccinellids,  Chilocorns  bipustulattcs,  L.,  Ex<h 
J:ofn:is  quadrimacuiatus  [}  quadripustulalus,  T.  j  and  Coccinella  septcm- 
puiuiafii,  L.,  which  commonly  migrate  from  Sicily  and  Libya  and 
(lu'ck  the  activities  of  Aphids,  were  less  abuTidaut  than  usual.  Brcvi- 
iontte  \^Aphi^)  bras^iicae,  L.,  and  the  Halticids,  Hultica  oleracea,  L.,and 
Phylloireta  nemorum,  L.,  in  many  cases  completely  destroyed  seedling 
cabbages  and  other  crudfers.  Unusually  large  numbers  of  immigrants 
of  Pier  is  rapae,  L.,  and  to  a  less  extent  of  P.  brassicae,  L.,  reached 
!\f.ilta.  probablv  from  the  African  coast,  and  caused  serious  injury  to 
cabbage,  etc.  The  parasite,  A  panicles  glofiwrat us,  L.,  which  normally 
keeps  both  these  butterflies  in  check,  was  not  sufficiently  abundant  to 
control  them. 


BoRc,  (P.).    Entomological  Notes.— 9  pp.  typescript.    Malta  Dept. 
.\gric.,  received  March  1930. 

During  the  past  few  years  a  number  of  carob  trees  [Ceratonia 
i>iiiqHa\  have  been  killed  by  the  Buprestid,  Pfosima  muUcivivuiculata, 
Hbst.  {novemmaculata,  F.).  The  adults  appear  in  May  and  la}  uumerous 
eggs  in  crevices  in  the  larger  branches,  particularly  those  reaching  out 
furthest  £rom  the  trunk.  The  larvae  tunnel  under  the  bark,  becoming 
full-grown  after  two  years.  By  cutting  off  and  burning  the  infested 
branches  it  has  been  possible,  in  many  cases,  to  save  the  trees.  This 
beetle  is  common  in  Italy,  where  it  attacks  elms  and  various  stone 
fruits. 

An  instance  is  recorded  of  a  few  leaf-galls  of  PkyUox^a  occurring 
on  two  European  v  ines  growing  among  a  number  of  American  varieties 
that  were  covered  with  them. 

In  exceptionally  drv  years,  probablv  owing  to  the  scarcity  of  its 
natural  food-plants,  AUophylax  (Phylax)  vic/itoisis,  Haudi.  has  caused 
considerable  injury  to  seedhngs  of  toniatos  and  cotton,  by  gnawing  the 
stems  and  removing  the  bark.  This  Tenebrionid  is  very  common, 
and  large  numbers  are  observed  early  in  the  summer  feeding  on  wild 
plants  and  the  remains  of  crops  recently  removed  from  the  field. 
Characters  distinpuisliinp  the  adults  and  those  of  A.  (P.)  picipcs,  01. 
'!if:of\i!is,  Muh.),  from  which  it  is  considered  s])ecifical]v  distinct,  are 
indicated.  Good  results  were  obtained  by  liglitly  dusting  the  plants 
with  lead  arsenate,  and  also  by  means  of  baits  made  of  o&ai  and  lead 
arsenate  worked  into  a  paste  with  water. 

Artichokes,  especially  on  clayey,  moist  soils  or  in  shady  valleys,  are 
often  attacked  hy  the  Lamiid,  Agapanthia  cardui,  L.,  the  larvae  of 
which  tunnel  in  the  petioles  of  the  leaves  and  sometimes  in  tlie  crown 
of  the  main  stem.  The  adults  occur  from  March  to  September.  The 
larvae  of  another  Lamiid,  Acanthoderes  clavipes,  Schr.  {varia,  F.) 
attack  the  young  branches  of  pomegranate,  forming  galleries  in  the 
heartwood.   This  beetle  is  faurly  abundant  in  moist  and  shaded  areas. 
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especially  on  irrifijnted  laml  wliere  the  plant  if;  pjown  to  form  hedsres. 
The  adults  appear  in  .Afarch  and  lay  tlu-ir  eggs  in  cracks  in  the  bark. 

In  the  spring  of  1925  numbers  of  cotton  bolls  were  injured  by  Eanas 
cMorana,  L.  A  minor  outbreak  occurred  the  following  year.  It  is 
thought  that  by  collecting  and  burning  the  infested  bolls  the 
damage  was  greatly  reduced.  In  Britain  the  larvae  of  this  moth  feed 
on  willow.  In  the  spring  of  1923  Diloha  coerulcocephala,  L.  completely 
defoliated  a  large  number  uf  almond  trees.  The  full  gro\\*n  larvae  of 
this  Noctuid  have  sometimes  been  found  feeding  on  the  leaves  of  pium, 
apple  and  pear,  but  never  in  such  numbers.  Birds,  particularly  the 
house-spairow,  which  prey  on  the  larvae,  are  probably  responsible 
for  the  comparative  rarity  of  the  adults.  Sprajmig  with  5  per  cent, 
lead  ar.=;onate  gave  good  control. 

In  1924  crops  of  cumin  were  destroyed  bv  the  larvae  of  Plivtoineira 
{Plmia)  gamma,  L.,  the  younp  plants  being  eaten  to  the  ground  at  the 
*  time  of  flowering.  The  infestation  was  checked  by  treatment  with 
coal  tar  preparations,  the  larvae  being  repelled  from  the  sprayed  plants 
and  even  killed  by  contact.  Comparatively  small  numbers  of  the 
1  :ir\  ae  of  Achcronlia  atropos,  L.  (death's  head  moth)  occur  every  year 
on  the  leaves  of  the  late  winter  crops  of  potatoes,  between  August  and 
November.  The  most  important  natural  enemy  of  this  Sphingid  is 
a  l  achinid  parasite. 

The  Coocinellid,  Nooius  cardinalis,  Muls.,  established  for  the  control 
of  Iccrya  purchasi,  ^fask.  'see  preceding  paper]  does  not  readily  attack 
this  scale  when  it  is  feeding  on  certain  ])Iants,  such  as  Spanish  broom 
and  Plumbago  zeylanica  ;  Piftosporum  tobira  was  found  to  be  the  most 
suitaV)]t'  plant  for  breeding  the  Coccinellids  both  in  the  held  and  the 
insectary. 

Three  or  four  applications  at  intervals  of  20  days  of  a  spray  consisting 
of  a  2  per  cent,  solution  of  potassium  permanganate  completely 
destroyed  Chrysomphalus  dictyospermi,  Morg.,  Aidacaspis  penfagona, 
Targ.,  Lepidosaphcs  ulmi,  L.,  and  Parhforia  zizyphus,  Lucas  {lucasi, 
Targ.)  on  Citnis.  C,  dictyo%permi  proved  to  be  the  most  resistant. 
The  spray  caused  no  injury  to  the  trees  even  when  used  at  a  higher 
concentration. 

Three  years  in  succession  plantings  of  cauliflowers  and  cabbages  were 

destroyed  by  the  larvae  of  Eupithecia  pulchellata,  Steph.,  which  gnaw 

the  buds  and  mine  the  stems  of  the  young  plants.  They  were  most 
active  during  October  and  November  on  the  late  winter  crops  and 
disappeared  by  about  December.  The  seedlings  require  about  3  weeks 
to  become  firmly  established  after  which  they  are  less  liable  to  be 
attacked.  Dusting  with  a  mixture  of  equal  parts  of  sulphur  and  copper 
sulphate  every  eight  days  for  three  or  four  weeks  after  planting  gives 
good  control. 

In  1925  some  crops  of  sesame  (Scf^amjfm)  were  destroyed  by  the  lars'ae 
of  the  Pyralid,  Antigastra  catalaunulis,  Dujx  Since  no  external  injur}' 
to  the  pods  is  visible,  it  would  appear  that  the  eggs  are  laid  on  the 
flowers  and  the  larvae  on  hatching  reach  the  ovary  and  grow  with  it, 
eating  the  forming  seeds.  Usually  each  pod  contains  only  one  larva. 
On  reaching  maturity  the  larvae  ]>ore  out  of  the  pod  and  jnipate  in  the 
ground.  Outbreaks  of  this  moth  on  Sesavium  only  occur  at  intereals 
of  several  years.  Its  usual  food-plant  in  southern  Europe  is  Linaria 
(toad-fla.\},  several  species  of  which  are  found  in  Malta.  Oviposition 
on  sesame  maj-  perhaps  be  the  result  of  infestation  bv  Aphids,  the 
moths  being  attracted  to  the  plants  to  feed  on  the  Aphid  honey-dew. 
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ToNON  (A.).  Atkm»  M  vapoii  di  catrame  ndle  nova  di  fflngeUo. 

[The  Action  of  Tar  Fumes  on  Silkworm  Eggs.] — L'Indust,  bacoL, 
iv,  no.  1,  pp.  5-10,  1  fig.,  14  refs.   Milan,  January  1930* 

The  fumes  of  wood-tar  or  coal-tar  and  their  derivatives,  which  are 
often  used  as  disinfectants  against  diseases  of  the  silkworm  [Bombyx 
itwri,  L.]  are  injurious  to  its  eggs,  and  care  is  necessary  to  avoid  such 
materials  in  places  where  eggs  are  stored. 

Grandi  (G.).  Oontribnto  alia  conoaoeiiza  della  Tischcria  i^aunacella 
I>up.«  ed  appunti  sulla  Tischcria  complanella  Hbn.  (Lepidoptera- 
Tischeriidae).  [A  Contribution  to  the  Knowledge  of  T.  gaunacella 
and  Notes  on  T.  complanella.] — Boll.  Lnh.  Ent.  It  Isf.  sup. 
ui^rar.  Bologna,  ii,  pp.  192-245,  5  pis.,  24  %s.  Bologna,  1st  Octo- 
ber 1929. 

A  detailed  description  of  the  niorpholop^v  of  all  stages  of  Tischcria 
gciunacdla,  Dup.,  is  given.  It  attacks  various  kinds  of  Prunus  and 
was  observed  at  Bologna  on  P.  cerasifera  pissardii,  a  common  orna- 
mental tree  of  which  it  injures  the  appearance  by  mining  the  leaves. 
At  Boli^a  the  larvae  of  the  first  generation  occur  in  May  and  June, 
those  of  the  second  in  June  and  July,  and  those  of  the  third  in  August- 
October,  when  they  begin  to  hibernate.  This  third  generation  pupates 
in  the  following  spring,  the  adults  flvin^'  in  May.  Two  fhalrids, 
Dcioitenus  sp.  and  Tctraslichiis  sp.,  were  found  to  be  parasites  oi  the 
larvae.  The  adult  of  the  former  and  the  larva  of  the  latter  are 
described.  Descriptions  are  also  given  of  the  larva  of  Tischeria 
complanella,  Hb.,  which  mines  the  leaves  of  oak  and  chestnut,  and  of 
the  adults  f  t  v.  n  (  h  ilcids  obtained  from  it,  viz.,  Closterocerustrifasciaius, 
Westw.,  and  CirrospUus  sp. 

KiESGO  OsDd.^^Ez  (A.).   La  fauna  del  Valle  de  los  Pedioches.  The 

Fauna  of  the  Pedroches  Vallev/  RaK  FiiopaloL,  iv-vi  (192(>-28), 
pp.  53-58.  Madrid  ri929].  Rrc.  Biol.  for.  LimnoL,  i  (A),  no.  2. 
pp.  108-115.    Madrid.  10th  December  1929. 

The  first  part  of  this  paper  records  the  insects  obser\'cd  in  the  \'allede 
los  Pedroches,  Cordoba,  Spain,  situated  at  an  altitude  ot  about  2,50(1  ft., 
and  the  second  deals  with  those  that  are  pests  of  oaks.  I'tnicssa 
polychloros,  L.,  also  recorded  from  pear,  infested  oak  in  the  spring  of 
1929.  when  it  was  ver^-  numerous.  HylophUa  {Chloephora)  bicalorana, 
FuessL,  is  often  associated  with  Tortrix  viridana,  L.,  and  has  similar 
habits.  A  table  is  given  showing  the  seasonal  occurrence  of  the 
stages  of  T.  viridana  as  observed  from  1921  to  1929.  The  larvae  can 
resist  starvation  for  8-9  days  and  migrate  from  trees  defoliated  by 
Porthctria  {Lymaniria)  dispar,  L.,  owing  to  lack  of  food.  In  some 
forests  in  which  Porthctria  has  been  controlled,  however,  an  outbreak 
of  TortHx  seems  probable.  Sevend  species  of  birds  are  recorded  as 
feeding  on  the  larvae.  Malacosoma  neustria,  h.,  has  been  a  serious  pest 
of  oaks  since  about  1921.  The  seasonal  occurrence  of  the  stages  is 
shown  in  a  table.  If  the  larvae  appear  in  advance  of  the  bud  .  the 
latter  are  destroved  on  opening  an(!  tlu-  acorn  crop  fails  ;  all  the 
i^  ouiiiT  leaves  are  eaten,  but  tew.  if  .in\  ,  of  the  old  ones.  Larvae 
apptaiiiig  at  the  same  time  as  the  buds  eat  the  leai-buds  primarily 
and  also  many  old  leaves,  and  much  of  the  acorn  crop  is  saved.  If 
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they  hatch  after  budding,  all  the  new  leaves  and  many  of  the  old  ones 

are  eaten,  but  the  crop  is  not  affected.  T.ik«-  T  viridana.  .1/.  neustria 
does  not  occur  on  trees  iiilested  hv  P.  dispur.  Natural  cnmnes  are  of 
conhitl«-Table  iinpurtance  in  its  control  ;  they  include  birds  and  Carab.is 
gougeleii,  Reich.,  as  well  as  the  parasites,  Oocncyrius  masii,  Mercet, 
Tricholyga  grandis,  Zett.,  Brachynteria  {C holds)  iniermedia,  Nees, 
Exofista  {Parexorista)  confinis.  Fall.,  and  Pimpla  ijtaculator.  F. 
Measures  for  control  include  collection  arvl  (destruction  of  the  larval 
nests  ;  arsenical  sprays  ;  and  spraying  with  water,  which  causes  the 
caterpillars  to  drop  to  the  ground,  adhesive  bands  being  applied  to 
prevent  them  from  crawling  up  the  trees  again  and  an  oil  spray  being 
used  to  kill  them. 

Aull6  Costilla  (M.):  Mtdpales  eofimigos  y  enfarmedadM  de  lat 
*  Wpoblaciones  en  Espai&a.   [The  chief  Pests  and  Diseases  of 

restocked  Trees  in  Spain.] — RaK  Biol.  for.  Limnol.,  i  (A),  no.  2, 
pp  77  82  Madrid,  10th  December  1929.  (With  a  Summary 
in  French.) 

Pests  of  conifers  have  acquired  a  greater  importance  in  Spain  than 
those  of  deciduous  trees  because  they  have  been  extensively  used  for 

re-afforestation  and  are  also  more  scverel\-  infested.  The  principal 
insects  attacking  the  foliage  arc  Amphivudhis  pini,  ()1.  :  A.  vuijalis, 
Razm.  {rufescens,  Latr.)  ;  Poivphvlla  fullo.  L.  ;  Brachyderes  suiuralis 
Graells  ;  Thaumetopoea  pityocampu,  Schill.  ;  Dendrolimtis  pini,  L.  ; 
Acaniholyda  {Lyda)  hicroglyphica,  Christ;  and  Diprion  {Lophyrus) 
sertifer,  Geoffr.  Arsenical  spra)^  have  proved  effective  against  B. 
sutiiralis  and  A.  Iiieroglyphica,  and  petroleum  emulsions  ai^ainst  D. 
sertifer.  Injections  of  petroleum  into  the  nests  of  T.  pityocampa 
kill  the  caterpillars,  while  the  adults  of  the  parasite,  Anomahm  [latro, 
Schr.]  are  able  to  make  their  escape.  Rhyacionia  {Eveiria)  buoliana, 
Schiff.»  and  R.  (£.)  duplana,  Hb.,  and  the  adults  of  Myclophilm 
finiperda,  L.,  attack  the  buds  and  shoots.  The  larvae  of  M.  pini  per  da 
infest  the  roots,  trunk  and  branches,  other  pests  of  which  are  Pissodes 
notatus,  v.,  the  most  injurious  insect  attacking  replanted  Pinus 
pinaster  :  Hylohius  abictis,  I..  :  .\faedalis  riolacea,  L.,  and  M .  vwm- 
iwnia,  Gyll..  which  are  as>uciated  with  P.  notatus  ;  and  Dtoryclna 
spimdidella,  Ratz.  Trap-logs  are  used  against  Mydophilus  zsiAMag- 
dalis.  Nygmia  phaerrhoea,  Don.  {Euproctis  chrysonhaea,  auct.)  is  the 
chief  pest  of  oaks,  with  the  exception  of  Qucrcm  Hex.  Oiiorrhynchus 
cribricolliSt  Gyll.,  attacks  the  twigs  of  Eucalyptus. 

Bezaki :s  (E.).  Fauna  entomol6gica  de  los  pinabetares.  Valle  de 
Ardn.  [The  entomological  Fauna  of  Abies  pecdr.afa  in  the  \'alle 
de  Aran  '  Rev.  Biol.  for.  1  imnoL,  i  (A),  no  2,  j)]).  83-107,  14  figs. 
Madrid,  Kith  December  1929.    (With  a  .Summary  m  French.) 

This  is  the  first  of  a  series  of  reports  on  the  fauna  of  Abies  pectinaia 
in  the  Spanish  Pyrenees,  and  records  observations  made  in  July  1929 
in  the  valley  of  Aran.  The  chief  inserts  found  were  Ips  {Tvmicus) 
cun-idens,  Germ.,  Pissodcs  piceae.  111.,  Acanthocinus  reHcukUus,  Razm., 
Le ptiira  sanguinolefUa,  L.,  Sire.x  gii;as,  L.,  S.  spedrum,  L.,  and  Rhagium 
bi/asciaium,  F.  Notes  on  their  bion^n^ic^  are  given.  /.  cun^dens 
seems  to  be  the  most  dangerous  pest.    Infested  trees  should  be  barked 
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in  spring  before  June,  when  the  larva  penetrates  into  the  wood.  This 
will  also  destroy  tlic  larvae  of  Pissodes  and  AcanfJwcinm,  which  come 
next  in  importance,  but  to  complete  tlit-  work  against  /.  citrvidens, 
the  branches  and  twigs  of  infested  trees  must  be  removed  and  burned. 

ViLLENEUVE  (J.).    Notes  cUpt^rologiaues. — Bull,  Soc.  Sci.  Seine-et- 
Oise,  (2)  X.  no.  5.  pp.  71-73.   Versailles,  1929. 

Notes  are  given  on  a  number  of  Diptera,  including  ZcniUia  {Exorista) 
viitis,  Mg.,  bred  from  Pyraiista  nubilalU,  Hb.,  near  Paris. 

C.  G.  B.  Parasites  de  C.  ponhonana. — Bull.  Soc.  Sci.  Seine-el- Oise, 
(2)  X,  no.  e,  p.  79.   Versailles,  1929. 

The  Ichncumonids.  Pitnpla  inquisitor,  Scop.,  and  Triclwvivia  enecafor, 
■  Rossi,  and  the  Braconid.  Ascogaster  quadrideniatus,  Wesm.,  are  recorded, 
apparently  for  the  first  time,  as  parasitising  Cydia  pomondla,  L.  {Carpo- 
capsa  pottumana,  Treitschke)  in  France. 

Krausse  (A.).  Dachpoppenbedeckung  gegen  Engerlinge.  [Roofing- 
paper  Govt  r  against  Melolonthid  Larvae.] — Forstl.  WSchr. 
Silva,  xvi,  1928,  p.  240.  (Abstract  in  Neuheitm  P/lSchutzes, 
192y,  no.  4,  p.  113.    Vienna,  December  1929.) 

It  is  suggested  that  sheets  of  roofing  paper  might  be  used  to  prevent 

Mili'lontha  from  ovipositing  in  soil  in  which  valiial)le  plants  are  grown, 
and  that  pieces  of  turf  with  the  soil  side  turned  upwards  might  attraci 
ovipositing  females. 

Brandt  ( — ).  Allerhand  Beobachtungen  iibei  Kiisselkaier-und  Maika- 
lwiCliiid6P.  [Various  Observations  on  Injury  by  Weevils  and 
Cockchafers.]— Fors</.  WSckr,  SUva,  xvi,  1928,  pp.  350^1. 
(Abstract  in  XeuheUm  PflSehutzes,  1929,  no.  4,  p.  114.  Vienna, 
December  1929.) 

To  protect  young  pine  stands  threatened  by  Hyhhius  abietiSt  L., 
originating  in  fresh  fellings,  a  belt,  300  ft  wide,  must  be  kept  free  from 
the  weevil,  half  the  belt  being  in  the  felled  area,  and  the  other  half 

in  the  young  pine  stands. 

Strawberry  beds  arc  favourite  oviposition  places  durint^  the  flight- 
period  olMelolontha.  If  the  beds  are  covered  with  straw-mulch  late  in  the 
autumn  before  the  fliglit-year,  the  ram  and  snow  press  the  straw  into 
the  soil  and  such  places  are  always  avoided  by  ovipositing  females. 

ScHiMiTscHEK  (E.).   BBSBOlkafervertilgung.   rWeevil  Destruction.] — 

Wien.  allg.  Forst-  it.  JandZig.,  xlvi,  1928,  p.  292.  (Abstract  in 
Nnthcitcn  PfiSchuizes,  1929  ,no.  4,  pp.  114-115.  Vienna,  Decem- 
ber 1929.) 

Spruce  bark  dusted  with  arsenicals  proved  unattractive  to 
Hyhhius  abietis,  L.,  so  that  few  imUviiluals  were  killed,  whereas 
undu-sted  bark  was  heavily  infested.  Two  pieces  of  spruce  bark, 
placed  with  the  inner  surfaces  together  with  a  ]Mne-twi^  sandwiched 
between  them,  form  a  good  trap,  from  which  the  beetles  can  be  collected. 
Two  green  posts  should  be  placed  near  the  bark-trap  in  order  to  attract 
oviposition,  and  afterwards  Dumt, 
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Tempel  (W.).  Blattrandkafer  als  Rosenschadlinge.   [SHona  Uneata 

as  a  Pest  of  Roses. ^  —r>?>  kranke  PJlanzc,  vii,  no,  1,  pp.  8-9,  1  fig. 
Dresden,  January  1930. 

Sitona  Uneata,  L.,  is  recorded  as  attacking  the  edges  of  the  leaves  of 
climbing  roses  at  Dresden. 

Maas  (J.).  Naphthalin  gegen  Rote  Spinne.  [Naphthalene  a-aiiist 
Red  SpiderJ^ — Gartcni^dt,  xxxiii,  p.  305,  1929.  (Abstract  in 
Zhl.  BakL,  (2)  Ixxx,  no.  1-7.  p.  144.    Jena.  22nd  January  1930.) 

Greenhouse  fumiuation  with  calcium  cyanide  against  Tetranychus 
telarius,  L.,  often  injures  the  plants.  Naphthalene  proved  quite 
satisfactory  in  a  cucumber  house,  when  scattered  in  dull  weather  at 
the  rate  of  1  lb.  per  100  s(^.  ft.  of  floor-surlace.  The  damj>  house  was 
closed  for  36  hours  (two  nights  and  one  day),  and  the  fumigation  was 
repeated  after  a  fortnight. 

ZiMMERMANx  iv,^,  s  T  T  !  '  fW.).  VersuchB  mit  Erdflohbekampf- 
ungsmittein  im  Hopienbau.  Tests  with  Insecticides  ajjainst 
Flea-beetles  in  Hop  Cultivation. — LcdkIu  Ftirh  to't'^^^f'  7"n( /,'.  ;/;<- 
slow.,  vi,  pp.  180-181.  Prague,  1928.  Der  Erdiiohbeiali  und  die 
kflhle  Teoveratar.  [Flea-beetle  Infestation  and  cool  Tempera- 
tures.]— r.c.  p.  198.  (Abstract  in  ZW.  Bakt.,  (2)  Ixxx,  no.  1-7. 
p.  144.   Jena.  22nd  January  1930.) 

Psyttiodes  aUemuda,  Koch,  is  the  only  flea-beetle  known  to  infest 
hops  in  Bohemia,  and  it  is  not  harmful  every  year.  Calcium  arsenate 
dust  proved  very  effective  against  it,  and  a  2  per  cent,  solution  of 
tobacco  extract,  though  somewhat  less  so.  was  quite  satisfactory. 

Eckstein  ( — ).   Ein  wichtig  gewordener  Schadling  des  Laubholzes: 

Hylecoettis  dcrmestoides.  [H.  dermestoides,  a  Pest  of  deciduous 
Trees  that  has  become  important. 1 — Fors/anhiv,  v,  pp.  26(^  -261, 
3  tigs.,  1929.  (Abstract  in  Zbi.  BakL,  (2)  Ixxx,  no.  1-7,  p.  146. 
Jena,  22nd  January  1930.) 

The  four-day  flight-period  of  the  Lymexylonid,  Hy!c cactus  dcr- 
mestoides, L.,  occurs  in  April- June.  The  eggs  are  laid  on  felled  trunks 
or  fresh  stumps  of  deciduous  trees  (rarely  on  conifers),  and  the  larvae 
feed  on  fungi  in  the  mines.  Timber  felled  in  winter  ^ould  be  quickly 
removed ;  barking  is  useless. 

Seitner  (M  ).  Chortophila  laricicola  Karl,  die  Larchenzapfen-  und 
Samenfliege,  und  ihre  Feinde  :  Parasiten  und  Rauber.  [C.  lari- 
cicola, the  Larch  Cone  and  Seed  Fly  and  its  Parasites  and  Predators.] 
~Zbl.  fj;es.  Forshics.,  Iv,  pp.  153-167,  4  hgs.,  2  pis.,  1929.  (Ab- 
stract in  Zbl.  Bakt.,  (2)  Ixxx,  no.  1-7,  p.  146.  Jena,  22nd  January 
1930.) 

The  Anthomyiid,  Phorbia  {Chnriophila)  laricicola,  Karl,  oviposits 
in  May-June  on  the  scales  ol  the  young  larrli  cones.  The  young  iar\  a 
eitlier  bores  into  the  cone  or  makes  its  way  beneath  the  scales,  from 
which  it  emerges  when  mature  and  pupates  in  the  ground-Utter,  the 
winter  being  passed  in  the  pupal  stage.  One  larva  can  destroy  all  the 
seeds  in  a  cone,  but  some  cones  may  contain  as  many  as  four,  and  the 
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seed  crop  is  often  destroyed  almost  completely.  C.  laricicola  occurs 
throughout  the  Austriafi  Alpine  region  and  in  South  Moravia.  Its 
parasites  included  the  Cynipid,  Scitneria  amlHaca,  Tavares,  the 

Brnronid,  Phacnocarpa  seifnrri,  Fahr.  (which  was  the  commonest), 
and  the  Ichneumonid,  Asyncriia  rufipes,  Forst. 

Zattler  ( — ).    Bekampfung  der  roten  Spinne  im  Hopienbau.  iWovk 

against  the  Ived  Sj^dcr  in  Hop  Cultivation. 1 — All^.  Bran-  u. 
Hopfenzi^.,  Ixix.  p.  981,  1929.  (Abstract  in  Zbl.  BukL,  (2)  Ixxx, 
no.  1-7,  p.  149.    Jena,  22nd  January  1930.) 

Tilt'  red  spider  Tctrauyclm^  telaritis,  L.]  infesting  hops  may  be 
controlled  by  a  spray  containing  1*5  per  cent,  .soft  soap  and  0*5  per 
cent,  tobacco  extract.  In  order  not  to  spoil  the  aroma  of  the  flowers, 
this  spray  should  not  be  applied  after  one-third  of  the  flower  develop- 
ment  has  been  completed. 

TSCH.\EN  ( — ).   Neue  Wege  zur  Bekampfung  des  Kiefemspanneis. 

[New  Methods  against  Bupalns  pintarius.  — Deutsche  Forstztg., 
xliv,  pp.  660-663,  4  figs.,  1929.  (Abstract  va  Zbl.  BakL,  (2) 
Ixxx,  no.  1-7,  p.  150.    Jena,  22nd  January  1930.) 

BurnitiL,'  over  the  ground  destroys  the  pupae  of  the  pine  moth 
\Bttpalus  piniarius,  L.].  The  tree  trunks  must  have  been  previously 
covered  with  a  solution  of  calcium  chloride  up  to  a  height  of  3  ft. 
Immediately  the  Jlight-period  begins,  the  trees  should  be  treated 
with  an  arsenical  spray,  such  as  1  lb.  lead  arsenate  paste  in  8  gals,  water. 

VoEiKKL  (H  I  Zur  Methode  der  Bekampfung  der  Forstschadlinge 
duich  Bestaubung  vom  Flugzeuge  aus.  ^A  Contribution  to  the 
Method  of  Control  of  Forest  Pests  by  dusting  from  an  Aeroplane.] 
-^Farsfwiss.  Zbl,,  li,  pp.  414-419,  1929.  (Abstract  in  ZU,  Bakt,, 
(2)  Ixxx,  no.  1-7,  p.  151.   Jena,  22nd  January  1930.) 

In  dusting  from  the  air  against  Bupalus  piniarius,  L.,  the  whole 
forest  should  be  given  a  thin  coating  of  arsenical  dust,  at  the  rate  of 

about  16-24  lb.  to  the  acre,  immediately  the  first  larvae  are  observed. 
The  dusting  should  be  repeated  to  destroy  larvae  that  hatch  later  on. 
In  Germany  about  'MA'y)  acres  were  dusted  by  aeroplane  against 
various  forest  pests  in  1928. 

Babcock  (K.  W.)  Sc  Van'ce  (A  The  Corn  Borer  in  Central 

Europe.  A  Review  of  Investigations  from  1924  to  Id27,—  Tech. 
Bull,  U.S.  Dept.  Agric,  no.  135,  54  pp.,  10  pis.,  3  figs.,  7  refs. 
Washmgton,  D.C.,  November  1929. 

A  general  summary  is  given  of  the  investigations  on  Pyramta 
nubilalis,  Hb.,  carried  out  in  Central  Europe  by  the  United  States 
Department  of  Agriculture  over  the  period  1924-27.  The  more 
detailed  studies  discussed  were  made  principally  in  Hungary  and 

north-eastern  Jugoslavia.  Cursory  studies  were  also  conducted  in 
Austria,  Germany,  Poland,  Rumania,  Greece,  and  fzichoslovakia. 
The  averap:e  dates  of  outstanding  developments  in  the  seasonal  history 
arc  deducted  from  a  comparison  of  the  data  atcured  during  the  4  years' 
observations.    Much  of  the  information  given  concerning  the  number 
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of  generations  occurring  annuall\-,  the  extent  and  economic  results  of 
infestation,  the  crops  attacked,  other  food-plants,  natural  enemies, 
and  tlie  part  played  by  agricultural  and  environmental  control  factors 
has  already  been  noticed  IR.A.E.,  A,  xv,  247,  285,  456 ;  xvi,  56.  273, 
528]  or  will  subsequently  be  dealt  with  in  greater  detail. 

The  following  is  taken  from  the  conclusions  arrived  at  from  the  data 
collected  :  The  seasonal  rhythm  of  the  corn  borer  is  to  a  certain  extent 
persistent  and  is  due  to  the  formation  of  a  physiological  condition 
that  forces  the  insect  to  develop  a  certain  type  of  seasonal  cycle. 
This  condition  is  formed  by  the  continued  impress  of  a  particular  type 
of  nurnial  environment  and  persists  after  the  impress  of  the  environment 
is  removed.  There  are  apparently  no  reasons  why  the  distribution  of 
P.  nubilalis  should  not  extend  to  all  points  in  the  main  maize^growing 
regions  of  the  United  States.  The  practice  of  clean  culture  following 
a  programme  which  includes  all  possible  means  of  reducing  tlie  number 
of  borers  is  an  essential  feature  of  control.  In  areas  where  only  one 
generation  a  year  occurs,  weeds  and  crops  and  other  than  maize  maybe 
heavily  infested.  In  view  of  the  widespread  distribution  and  local 
effectiveness  of  certain  para^tes  of  P.  nubilalis  in  Central  Europe,  it  is 
hoped  that  parasites  may  be  an  effective  auxiliary  means  of  control  in 
North  America.  No  variety  or  type  of  maize  was  observed  to  be 
practically  immune  from  attack.  Severe  losses  in  yield,  occasioned  by 
indirect  injury,  may  occur  in  typical  maize-growing  centres.  Such 
damaf^e  was  particularly  noticeable  upon  the  plains  of  Hungary  and 
Jugoslavia,  where  high  winds  similar  to  those  prevailing  in  the  maize 
belt  of  the  United  States  occur  in  the  latter  part  of  the  summer. 

The  elimination  of  highly  susceptible  vaneties  of  maize  and  the 
observation  of  the  most  favourable  dateof  planting  appear  to  constitute 
two  of  the  most  promising  control  methods.  In  view  of  the  fact  that 
a  change  in  the  method  of  growing  hops  has  eliminated  P.  nubilalis 
as  an  economic  factor  in  the  production  of  this  crop  in  Central  Europe, 
it  is  considered  that  radical  changes  in  cultural  practice  may  prove 
effective  in  the  control  of  the  borer  on  maize.  The  classification  of 
localities  according  to  the  amount  of  damage  expected,  although  not  at 
present  warranted  by  the  available  data,  may  come  to  be  of  assistance 
in  allotting  the  funds  necessary  for  keeping  larval  populations  below 
the  level  at  which  they  inflict  commercial  loss. 


Trag.\rdh  (I.).  Om  talibockens  skadegorelse  och  bekampande.  [On 
the  Injury  caused  by  the  Pine  Sawyer  {Monochamus  stdor,  L.) 
and  its  Prevention.] — Medd,SkogsfSrsdksanst.,  no.  25,  pp.  171-228, 
29  figs. .  16  refs.   Stockhohn,  1929.    (With  a  Summary  in  English.) 

iiie  author  surveys,  chiefly  from  the  liteiaLuie,  some  little- known 
features  of  the  life-history  of  Longicoms,  particularly  as  regards 
oviposition,  larval  tunnels,  pupation,  and  emergence  and  feeding  habits 

of  the  adults.    In  regard  to  oviposition  he  divides  them  into  two 

groups  :  those  that  do  or  do  not  depend  on  the  presence  of  bark  for 
depositint;  their  eLres.  AccordinLT  to  the  position  of  the  larval  tunnels 
and  pujxd  chambers  he  divides  them  into  tliree  groups  :  those  making 
botii  larval  tunnels  and  pupal  chambers  under  the  bark  {Rhu^ium) ; 
those  makmg  larval  tunnels  imder  the  bark  and  pupal  chambers  in  the 
wood  (Tetrapium,  CaHidium) ;  and  those  making  larval  tunnels 
partly  in  the  bark,  but  mainly,  like  their  pupal  chambers,  in  the  wood 
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{Munoc/uimiis).  According  to  the  feeding  habits  of  the  aduUs,  he 
recognises  four  groups :  those  that  feed  on  pollen  and  other  parts  of 
the  flowers  (Lepturini,  some  Cerambycini  and  Lamiini)  ;  those  that 
feed  on  the  green  parts  of  plants,  such  as  leaves  and  needles  {Saperda 
carcharias,  T,.,  and  5.  Candida,  F.)  ;  those  that  feed  on  the  bark  of 
tvvij^s  and  branches  as  well  as  on  the  stems  and  ribs  of  leaves  {Mono- 
chamus  galloprovincialis,  01.) ;  and  those  tliat  feed  on  the  bark  of  the 
trunks  (M.  suicr,  h.,  and  Acanihacinus  aedUis,  L.).  Whether  the 
Longicoms  of  the  last  group  feed  when  gnawmg  slits  for  their  eggs, 
or  on  emerging  from  the  pupaJ  chamber,  investigation  of  the  alimentary 
canals  of  both  species  mentioned,  not  hitherto  known  to  constimehark, 
has  shown  it  to  be  part  of  their  regular  diet.  If  feeding  takes  place 
from  the  exterior  surface  when  the  females  oviposit,  this  habit  may  be 
utilised  by  dusting  or  spraying  the  timber  to  be  protected  with  some 
poison. 

Life-history  studies  of  Monochamus  suior,  L.,  on  pine  and  spruce  in 

Sweden  indicate  that  trees  exposed  to  the  snn  nnr!  preferably  with 
thick  bark  are  chosen  for  oviposition,  the  minin^iMn  number  of  eggs 
laid  by  one  female  being  probably  about  50.  (Jbservations  after 
forest  fires  showed  that  no  eggs  will  have  been  laid  in  trees  with  more 
than  half  of  the  crown  still  green  In  autumn.  Only  the  scorched  side 
of  a  tree  will  be  attacked,  and  trunks  scorched  all  round  are  mudi  more 
heavily  infested,  the  degree  of  infestation  being  generally  proportionate 
to  the  degree  of  injurv  bv  lire.  The  maximum  oviposition  occurs  at 
a  height  of  6|-13  ft.  from  the  ground,  so  that  the  most  valuable  j)art 
of  the  trunk  is  most  exposed  to  attack.  The  regular  abundance  of 
M.  suior  after  forest  fires  is  partly  accounted  for  by  the  fact  that  in 
Sweden  such  fires  usually  break  out  after  a  period  of  drought  at  the 
end  of  June  or  beginning  of  Jul\',  a  time  coinciding  with  its  breeding 
season.  The  beetles  are  attracted  from  regions  many  miles  distant 
to  which  the  smell  of  fire  is  carried  by  the  wind. 

The  egg  lunnel  penetrates  into  the  cambium,  where  the  egg  is  laid. 
The  newly-hatched  larva  excavates  an  irregular  cavity  without 
furrowing  the  surface,  and  later  enters  the  wood.  Its  method  of  boring 
is  described  in  detail.  Numerous  experiments  were  carried  out  to 
determine  the  period  at  which  the  larvae  enter  the  wood.  In  one 
instance  where  a  forest  fire  occurred  on  6th  Jul\',  some  trunks  cut  and 
barked  on  17th  August  showed  numerous  cavities  mider  the  bark, 
but  no  holes  in  the  wood,  so  that  in  this  case  the  removal  of  bark  six 
weeks  after  the  fire  was  adequate  to  destroy  the  larvae  before  they  had 
entered  the  wood.  In  other  instances,  nowever,  many  larvae  had 
already  entered  the  wood.  A  closer  investigation  indicated  that  M. 
sutor  in  ovipositing  starts  with  the  largest  and  most  severely  scorched 
trees,  and  these  should  be  first  decorticated  in  order  to  prevent  attack 
and  subsequent  injin-y.  A  comparison  between  timber  cut  and  barked 
2-3  weeks  and  8  weeks  respectively  after  a  forest  fire  showed  a  reduction 
of  7vS  per  cent,  in  the  number  of  holes  made  by  M.  sutor  in  the  earlier 
treated  wood.  Barking  must,  however,  be  very  thorough,  as  the  larvae 
are  able  to  develop  and  penetrate  into  the  wood  if  strips  of  the  inner 
bark  even  1  inch  wide  are  left.  In  another  locality  the  larvae  did  not 
enter  the  wood  until  between  22nd  August  and  1st  September. 

In  view  of  the  fact  that  it  is  often  impossible  to  bark  timber  early 
enough  to  prevent  the  lar\  ae  from  entering  the  wood,  observations  were 
niadc  to  determine  how  far  they  penetrate  during  the  nntinnn,  and  to 
what  depth  it  would  be  necessary-,  in  later  treatment,  to  remove  the 
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wood  to  prevent  further  damage.    In  lumber  cut  and  barked  at  the 

beginning  of  Septemhtr  about  50  per  cent,  of  the  burrows  were  as 
deep  as  3-4-5  cm.  [Ij^  inches^,  and  oiiI\-  20  \kt  cent,  were  deeptr. 

Spruce  or  pine  trees  felled  and  left  tlircnjghout  the  summer  exposed 
tu  tile  sun  are  invariably  attacked,  but  the  injury  caused  is  immaiciial 
in  timber  intended  for  pulp.  Trees  accidentally  felted  by  storms 
sometimes  suffer  serious  injury,  though  those  left  in  the  stands  are 
not  subject  to  oviposition.  The  covering  of  lumber  left  exposed  to 
the  sun  with  Tirmches  and  twigs,  though  it  does  not  eiitirelv  prevent 
oviposition,  wili  retard  the  development  of  the  lar\':ie  sufftcientiy  to 
prevent  their  tx^netrating  the  wood,  even  if  the  tnniK-  are  not  de- 
corticated uiitii  the  winter.  Alter  a  forest  fire,  the  >uuiig  larvae  may 
be  effectually  destroyed  in  the  severely  scorched  trunks  that  are  most 
subject  to  attack  by  submerging  the  logs  after  removing  the  bark  in 
strips.  Timber  cut  during  the  winter,  floated  during  the  spring 
and  kept  submerged  until  shipped  is  generally  free  from  attack,  imless 
some  of  the  logs  jam  in  rapids  and  are  lifted  above  the  water,  when 
oviposition  occasionally  occurs.  Even  when  stacked  throughout  the 
summer  at  tire  saw-mills,  timber  that  iias  thus  been  submerged  does  not 
appear  to  be  subject  to  infestation.  * 

The  possibilities  of  the  introduction  of  M.  siUor  into  other  countries 
in  timber  exported  from  Sweden  are  discussed.  Although  its  presence 
cannot  be  detected  in  its  early  stages  without  decortication,  in  \-icw  of 
the  care  exercised  by  Swedish  lumbermen  it  is  not  likely  that  any 
infested  timber  will  be  exported.  Moreover,  the  peculiar  habits  of 
M.  sutor  render  breeding  in  timber  yards  impossible  and  establishniciiL 
as  a  pest  in  other  countries  luilikely.  Little  danger  exists  of  its 
introduction  into  New  Zealand,  where  ideal  conditions  exist  for  its 
establishment  and  spread,  since  that  country  produces  abundant 
timber  and  competes  witli  Sweden  in  the  Australian  market.  A 
description  of  the  larva  is  given,  and  the  characters  distiiignishing  it 
from  that  of  Acanthocinns  aedilis,  which  is  not  injurious,  are  uidicated. 


[GoLovYANKO  (Z.).]  TonoBAHKO  (3.).  TbB  CockchafeT  and 
caltiTated  Plaate.  [In  Russian.) — Lesnoe  Kho^^aishto  [Forest 
Economv],  1928,  no.  1-%,  pp.  84-92,  9  refs.  Moscow,  1928. 
[Received  1930.] 

Investigations  of  recent  years  have  shown  that  there  exists  an  inverse 
relation  between  the  density  of  the  infestation  of  the  soil  by  MekiotUha 
hippocaslani,  F.,  and  the  degree  of  exposure  to  light,  the  optimum 

conditions  for  the  larvae  being  the  comparati\-ely  dry  and  warm  sandy 
soil  of  forests  with  sufficient  shade.  Felling  results  in  n  gradual 
disappearance  of  the  larvae  of  M.  hippocastani  and  its  associate, 
Serica  hrunnea,  L.,  while  the  bare  area  becomes  infested  with  those  of 
AmphimaUus  solsHtialis,  L.,  AnisopHa  segetum,  Hbst.,  A,  deserticota, 
Fisch.,  Anomala  and  Maladera  spp.,  Polyphylla  fuUo,  L.,  and  Anoxia 
pUosa,  F.,  the  last  two  species  being  the  most  injurious,  aUliough  they 
spread  very  slowly  owing  to  the  inactivity  of  the  females.  In  order  to 
sateguard  the  cleared  areas  from  infestation,  they  should  be  used 
immediately  for  the  cidtivation  of  crops,  which  will  also  prevent  the 
fonnauun  of  turf.  Young  pines  grow  very  well  in  cleared  areas  in 
which  the  larvae  of  Af .  hippicasiani  have  disappeared  and  those  of  P, 
JuUo  have  not  yet  become  numerous,  but  as  soon  as  the  crowns  of  the 


Digitized  by  Google 


271 


trees  lorni  a  canopy,  the  former  species  reinfests  the  soil.  Conditions 
governing  the  resistance  of  the  trees  to  infestation  are  discussed  in 
detail.  Observations  indicated  that  it  depends  on  the  abUity  of  the 
tree  to  form  new  roots  in  place  of  the  injured  ones ;  this  proved 
imp<xssibl«'  in  a  very*  dry  sandy  soil,  whereas  pinos  planted  in  a 
comparatively  damp  soil,  with  layers  retaining  moisture,  always 
produced  new  roots  to  replace  those  destroyed  by  the  larvae.  The 
resistance  of  pines  growing  on  such  soil  increases  with  the  age  of  the 
tree.  The  author  considers  that  trees  are  only  killed  b\  the  larvae 
owing  to  lack  of  moisture  or  a  too  superficial  penetration  of  the  roots 
into  the  soil. 

[Megalov  (V.)1   Msranoi  (B.).  The  Programiiifi  ol  Work  on  tbe 
Estimation  of  noxious  Inseists  and  the  Damage  caused  by  them. 
In  Russian.' — 8vo.   34   pp.,  8  figs.    Saratov,  Inst.  Izuchen. 
Zasukhi  RSFSR.    Jnst  Study  Drought],  1929. 

A  ;?eneral  programme  of  work  for  entomological  stations  is  outlined, 
inchidint?  notes  on  the  preparation  of  specimens  of  insects.  A  list 
of  the  cliief  pests  of  cultivated  plants  in  Russia  is  i^iven,  cla^^ilu  d 
according  to  the  parts  attacked.  The  technique  ui  tiie  quantiLaiive 
estimation  of  the  insects  in  their  various  stages  and  of  the  damage 
caused  is  indicated,  and  the  methods  applied  in  the  analysis  of  infesteid 
individual  field  crops  are  discussed.  A  short  list  of  Russian  literature 
dealing  with  agricultural  pests  is  appended. 

Cleare,  jr.  (L.  D.).  Entomological  Division.   Annual  Report  1928.^ 

A^ric.  J.  Br.  Guiana,  ii,  no.  4,  pp.  217-221.  Georgetown, 
December  1929. 

Most  of  the  information  contained  in  this  report  on  the  insect 
pests  occurring  in  British  Guiana  in  1928  has  already  been  noticed  from 
other  sources  ^  R.A  .F.,  A,  xvi,  (S52  ;  xvii,  24,  25,  309J.  As  the  result  of 
the  serious  outbreak  of  Brussolis  suphorae,  L.,  that  began  in  1927,  many 
of  the  coconut  palms  in  Georgetown  were  denuded  of  foHage.  An 
obligatory  campaign  of  cleaning  was  organised  in  April  and  continued 
with  a  short  interruption  in  June  until  the  middle  of  August,  and  1,300 
palms  were  cleared  of  infestation  at  the  cost  of  about  6d.  a  tree. 

IMniefcive  Iniect  and  Pesi  Act  Begnlaticm  no.  4  (Foreign)  M  Re- 
vision. —Canada  Dept.  Agric,  A.O.R.  no.  8,  suppl.,  1  p.  Ottawa, 
17th  February  1930. 

This  revision  [ef.  RA.E.,  A,  xvii,  530]  permits  the  introduction  into 

Canada  from  the  Hawaiian  Islands  of  ginger  root  {Zingiber)  and  taro 
{Coli'cana),  if  certified  free  from  infestation  by  the  Mediterranean 
fruit- llv  [Ceratitis  capitata,  Wied.\  The  restrictions  on  the  importa- 
tion of  plants  and  plant  products  from  Florida  are  removed. 

EssiG  (£.  O.).  Plant  Quarantine. —5cu'nct%  Ixxi,  no.  1840,  pp.  350- 
353.    New  York,  N.Y.,  4th  April  1930. 

The  importance  is  discussed  of  plant  quarantines,  which  are  held  to 
be  of  great  value  in  preventing  invasions  of  insect  pests. 
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Modification  of  the  Rules  and  Regulations  supplemental  to  Notice  o£ 
Qoaiantins  no.  68  (ravM).— C/.S.  Dept.  Agnc,  P.Q.C.A., 
[Circular  no.]  268,  multigraph,  2  pp.  Washington,  D.C., 
20th  February  1930. 

From  21st  February  1030  West  Florida  is  released  from  quarantine 
restrictions  on  account  of  the  Mediterranean  fruit- fly  [Ceraiitis 
capitata,  Wied.'  [R.A.E.,  A,  xvii,  661].  The  fly  has  never  been  found 
in  this  part  of  the  State. 

AdnuniitntivB  IiiBtructions.  Sterilisaium  of  Citnis  Fniiis  under 
Hfidltairanean  Fruit  Fly  Regnlatioos.—  US,  DepL  Agric,  P.Q.  C.A . , 
rCirc.  no.]  271,  multigraph,  1  p.  Washington,  D.C.,  4th  March 
1930. 

An  alternative  method  authorised  for  the  sterilisation  of  citrus  fruits 
against  the  MediterrnTv^nn  fruit-flv  [Ccrudtis  rd^italii,  ^^'ied.'  in 
Florida  ^ R.A.E.,  A,  xvii.  (Sfi2  consists  in  cooling  until  the  approximate 
centre  oi  the  fruit  reaches  a  temperature  of  30-31"  F.,  which  must  be 
maintained  for  15  days. 

Notice  of  Lifting  of  Asiatic  Beetle  and  Asiatic  Garden  Beetle  Quarantine. 

—  U.S.  Dept.  Agyic,  P.  (J.  C.A.,  Lifting  g.  no.  66,  1  p.  Washing- 
ton, D.C.,  20th  February  1930. 

It  having  been  determined  that  injury  to  lawns  and  grass  plots  bv 
Anomala  oricntalis,  Waterh.,  and  Ascrka  casdDica,  Arrow,  can  be 
eiiectively  controlled,  the  Federal  quarantine  against  these  beetles 
[RA.E.,  A,  xvii,  365]  is  raised  as  from  Ist  March  1930. 

Leach  (B.  R  ).  The  Control  of  White  Grubs  in  Lawns  and  (joli  Courses. 
Circ.  Neic-  Jersey  Dept.  Agric,  no.  163,  13  pp.,  3  figs,,  6  refs. 
Trenton,  N.J..  May  1929. 

Lamellicorn  larvae  attacking  turf  in  thf  United  States  ha\'e  Ix-come 
increasingly  important  in  recent  years,  since  the  introduction  of 
PopUlia  japonica,  Newm.  (Japanese  beetle),  Anomala  orienkdis, 
Waterh.  (Asiatic  beetle)  and  Aserica  castanea.  Arrow  (Asiatic  garden 
beetle),  which  cause  serious  damage  to  lawns  and  golf  courses  wherever 
tin  \-  liave  berriine  established.  Experimental  work  carried  out  from 
192 1  to  192S  has  r.  snltnl  in  the  recommendation  of  lead  arsenate 
for  the  control  oi  these  pests.  On  lawns  less  than  an  acre  in  extent 
5  lb.  lead  arsenate  mixed  with  1  bushel  of  moist  screened  sand  or  soil 
and  broadcast  over  each  1,000  sq.  ft.  of  turf  vnUl  prevent  injur\'  for 
3-4  years.  Mowing,  watering,  etc.,  may  be  continued  after  treatment, 
but  fertili.sers  containing  sodium  nitrate,  superphosphate,  potassium 
sulphate  or  potassium  chloride  sliould  not  be  applied,  as  they  react 
with  lead  arsenate  and  reduce  its  eflectiveness.  Other  materials,  such 
as  well-rotted  manure,  ammonium  sulphate,  etc.,  may  be  used.  On 
extensive  areas,  such  as  large  lawns  and  the  fairways  of  golf  courses, 
150  or  250  lb.  lead  arsenate  per  acre  may  be  applied.  The  smaller 
dosage  gives  protection  for  two  years  and  the  larger  one  lasts  fur 
three  or  four.  The  jsni^on  lUdv  fx  .q^p^ii-d  by  means  of  a  so-called  hnie 
spreader,  which  consists  of  a  ieed  box  i>  S  ft.  wide  on  wheels,  with  a 
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rotator  inside  to  agitate  the  material  and  cnsiire  even  feeding  to  the 
spouts  or  holes  in  the  bottom  through  which  the  mixture  is  discharged. 
The  quantity  of  material  per  acre  is  graduated  by  tlie  adjustment  of  a 
regulator.  The  filler  for  use  in  this  type  of  machine  must  be  dry  and 
finely  ground  to  prevent  clogging.  Finely  sieved  dry  sand  or  soil  is 
satisfactory  if  available.  The  treatment  recommended  for  golf  greens 
is  the  same  as  that  for  small  lawns,  but  to  prevent  the  layer  of  poisoned 
soil  being  gradually  buried  by  the  regular  application  of  top-dressings, 
lead  arsenate  should  be  npplied  with  each  dressing  at  the  rate  of 
l-l  lb.  per  1.000  sq.  ft.  (depending  on  whether  the  dressing  is  heavy  or 
light).  Lead  arsenate  should  not  be  applied  to  grasses  such  as  Poa 
annua  and  P.  irmalis,  which  are  commonly  grown  in  shady  situations, 
or  to  heavily  shaded  turf. 

SwEZY  (O.)  Sc  Severin  (H.  H.  p.).  A  BicMtuft-lite  Wfoooigaiiiiiii 

in  Eutetiix  tenellns  (Bite),  the  CSaaier  of  Curly  Top  of  Sugar 
Beets. — Phytopathology,  xx,  no.  2,  pp.  169-178,  2  figs,,  9  refs. 
Lancaster,  Pa.,  February  1990. 

In  investigations  on  Eutetiix  teneUa,  Baker,  the  vector  of  curly-top 
of  sugar-beet,  the  authors  found  that  the  insect  harbours  two  different 
organisms  that  show  affinities  with  bacteria  but  have  some  of  the 
characteristics  of  Rickettsia.  They  cannot  be  separated  morpholoL'i- 
caily,  but  one»is  filterable  and  the  other  not.  the  former  being  fouiui 
in  infective  insects,  the  latter  in  both  infective  and  nun-infective  ones. 

Knight  (H.  H.).  An  European  Plant-bog  [Adeiphocons  lineolatus 
Croeze)  found  in  Iowa  (Hemip.  :  Miridae). — Eni.  News,  xli,  no.  1. 
pp.  4-6.    Philadelphia,  Pa.,  January  1930. 

A  few  adults  of  Adelphocoris  lineolatm,  Goeze,  were  taken  by  the 
author  at  Ames.  Iowa,  in  June  1929.  This  Capsid  had  not  previously 
been  found  in  the  United  ;3Lates,  but  was  recorded  iiuiii  Cape  Breton 
Island  in  1922.  In  Europe  it  occurs  on  a  variety  of  plants  of  different 
families.  Further  investigations  in  July  revealed  it  breeding  in  such 
large  numbers  in  fields  of  lucerne  and  sweet  clover  that  there  is  a 
possibility  of  its  becoming  a  pest  of  these  crops.  Indiv'iduals  have  now 
been  taken  over  an  area  of  about  75  miles  from  the  point  where  it  was 
first  observed,  anfl  many  have  been  captured  at  electric  lights. 

The  author  suggests  that  it  was  introduced  in  the  egg  stage,  probably 
about  3-n5  years  ago.  Descriptions  are  given  of  the  adults  of  both 
sexes  and  of  the  fifth  instar  nymph. 

Spuler  (A.).  Spnying  Ezpariineiiig  lor  OodUng  Uofh  ControL— 

Bull.  Washington  Agric.  Exp!.  Sta.,  no.  232,  70  pp.,  9  figs.,  23  refs. 
PuUman.  Wash..  March  1929. 

An  account  is  given  of  the  control  of  the  codling  moth  [Cydia 
pomondla,  L.]  in  Washington,  where  experiments  were  carried  out  in 
1928  in  an  endeavour  to  develop  a  spray  programme  that  would  be  more 
efficient  than  the  one  hitherto  in  use  and  at  the  same  time  reduce  to  a 
minimum  the  amount  of  lead  arsenate  em])loyed.  The  following  is 
taken  from  the  author  s  summary  and  coiiclu.sions  :  Treatments  were 
compared  by  pairing  trees  sprayed  with  various  materials  with  other 
trees  sprayed  with  lead  arsenate,  the  total  number  of  larval  entries  on 
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all  fruit  on  the  trees  bemg  used  as  a  basis.    Lead  arsenate  u<ed  at  the 
rate  of  4  lb.  to  100  U.S.  gals,  was  more  effective  in  protecting  iruit  Irom 
larva]  injury  than  when  nsed  at  the  standard  rate  of  2  lb.  to  100  U.S. 
^als.,  but  the  difference  was  not  sufficient  in  orchardsof  light  to  normal 
mfestation  to  warrant  the  use  of  the  heavier  concentration.  The 
insecticidal  value  of  lead  arsenate  may  be  increased  by  the  addition  of 
materials  that  increase  its  adhesive  properties,  or  reduced  by  the 
admixture  of  those  that  facilitate  removal  of  residues.  Casem-lime 
spreaders  did  not  increase  the  effect  of  lead  arsenate,  but  the  addition 
of  fish-oil  secures  better  adherence  to  fruit  and  foliage  and  increased 
protection  to  fruit.   Magnesium,  calcium,  aluminium  and  manganese 
arsenates  did  not  p^ve  result*^  equal  to  those  from  lead  arsenate,  and 
scorching  of  fruit  and  foliage  resulted  where  calcium  and  manganese 
arsenates  were  used.    Sodium  and  barium  liuosilicates,  even  when 
combined  with  fish-oil,  proved  inferior  to  lead  arsenate.   Oil  sprays 
act  as  ovicides  and  to  some  extent  as  larvicides,  but  when  used  akme 
failed  to  control  C.  pomondla.   The  injury  caused  to  fruit  and  foliage 
by  repeated  applications  of  these  oils,  particularly  those  of  high 
viscosity,  indicates  that  they  *=^hrnild  not  be  applied  more  than  2  or  3 
times  during  the  season.    Isicoime  sulphate  acts  as  an  ovicide  and 
larvicide,  but  soon  loses  its  insecticidal  value  and  cannot  be  used  alone 
unless  applied  at  frequent  intervals.  The  addition  of  1  lb.  alundnium 
sulphate  to  100  U.S.  gals,  nicotine  sulphate,  1-800,  prolonged  its 
insecticidal  value,  but  produced  nisseting  or  blotching.  Nicotine 
oleate  was  not  so  effective  as  nicotine  sulphate.    A  combination  of  oil 
and  nicotine  prox  ed  equal  to  or  better  than  the  standard  lead  arsenate 
spray  in  lour  tests.   This  spray,  which  is  also  vcr^  t  ticctive  against  other 
pests  such  as  mites,  leafhoppers  and  Aphids  [especially  Eriosoma 
Umigerum^  Hausm.],  may  therefore  be  used  as  a  substitute  for  some  of 
the  lead  arsenate  sprays  when  it  will  be  effective  in  controlling  these 
pests.    The  number  of  aj>plications  should,  however,  be  limited  to 
2  or  3  on  account  of  the  high  cost  of  the  spray  and  the  possibility  of 
injury.    Mineral  oil  combined  with  lead  arsenate  at  the  rate  of  ^  lb.  to 
100  U.S.  gals,  water  was  equivalent  in  insecticidal  value  to  4  times  that 
amount  of  lead  arsenate  used  alone.   Oil  al^  acts  as  an  adhesive  for 
lead  arsenate  and  makes  the  arsenical  more  effective,  but  causes  the 
deposit  of  a  larger  amount  of  arsenical  residue  on  the  fruit  and  increases 
the  difficulty  of  reniox  ing  spray  residues.    The  combination  of  light  oil 
and  lead  arsenate  did  not  give  good  results,  probably  because  the  oil 
caused  the  particles  of  the  particular  brand  of  lead  arsenate  used  to 
flocculate  and  settle  to  the  bottom.  Small  amounts  of  oil  added  to  the 
spray  did  not  produce  this  effect.    A  combination  of  standard  lead 
ar^^enate  spray  \\nth  nicotine  sidphate,  l-SOO,  gave  results  similar  to 
lead  arsenate-  alone.    The  efliciencv  of  lead  arsenate  was  improved  when 
used  in  combination  with  an  alcohol  extract  of  p\Tethruni.  Combina- 
tion sprays,  which  are  more  costly  than  lead  arsenate  and  should  not 
therefore  be  substituted  for  it  in  all  cases,  may  be  used  to  increase  its 
efficiency  without  increasing  the  i)roblem  of  spray  residue  removal, 
by  reducing  the  concentration  oi  lead  arsenate  or  eliminating  some  of 
the  lead  arsenate  applications. 

None  of  the  spray  treatments  discussed  proved  100  per  cent,  effective, 
and  the  degree  of  control  obtained  depends  largely  on  the  number  of 
larvae  that  must  be  destroyed  in  order  to  protect  the  fruit.  The 
survival  of  10  per  cent,  in  a  severely  infested  orchard  may  produce 
considerable  injury,  whereas  in  orchards  only  lightly  infested  it 
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would  be  insignificant.  It  is  possible  by  means  of  supplementary 
treatments,  such  as  scraping  and  banding  the  trees  and  the  use  of  motlx 
traps,  if  they  are  continued  over  a  period  of  two  years,  to  reduce  the 
number  of  larvae  to  a  point  where  spray  treatment  alone  will  prove 
highly  efficient  the  following  year.  Maximum  results  can  onl\'  be 
retired  by  co-operation  among  all  the  growers  in  a  district.  The 
success  of  spray  treatment  depends  on  effective  timing,  and  must  he 
accompanied  by  proper  horticultural  practices,  such  as  pruning  and 
tree-Spacing,  and  the  use  of  efficient  equipment. 


Nichols  (£.  R.).   Tennites  ot  Soiifhem  California.— /.  Ent,  Zoot., 
TOd,  no.  4,  p.  123.   Claiemont,  Cal.,  December  ld29. 

Tennites  are  very  prevalent  in  southern  Califomia,  The  three 
common  species  are  Termopsis  angusUcoUis,  Hagen,  which  requires 

considerable  moisture  and  is  found  in  tree  crotrhes  and  rotten  logs, 
and  Calotcnnes  minor,  Hapen.  and  Rcticuliicrmcs  hespcnis,  Banks, 
which  are  important  pests  in  limber,  etc.  R.  Iicspcrus  is  a  subterranean 
species,  whereas  C.  minor  is  not.  The  remaining  eight  species  are 
restricted  to  desert  and  semi-desert  areas  and  are  of  little  importance 
Dwing  to  the  lack  of  vegetation  and  sparse  population  of  these  regions. 


Whitcomb  (W.  D.).   Tim  Plnm  CurcuUo  in  Apples  in  Blassachusetts. — 

Bull.  MaxsachuficUs  Agric.  Expt.  Sfrr  ,  no.  249,  pp.  26-^2,  8  figs., 
I       U  refs.   Amherst.  Mass.,  March  1929. 

!  This  bulletin  is  the  result  of  some  years'  observations  on  Conotra- 
chdus  nenuphar,  Hbst.  (plum  cnrculio)  in  Massachusetts,  where  it  is 
by  far  the  most  important  pest  of  apples,  early  maturing  varieties 
being  particularly  susceptible  to  injury.  The  life-history  and  iiabits 
are  de^bed  in  detail.   There  is  only  one  generation  annually,  about 

•  55  days  being  necessary  for  development  from  egg  to  adult  [c/.  R,A,E,, 
A,  xvii,  525],  and  the  beetles  living  approximately  one  year,  from 
August  to  August.  One  pair  of  beetles  in  captivity  made  an  average 
of  236  feeding  punctures,  from  64  to  83  per  cent,  of  the  total  being  for 
feeding  purposes.  The  seasonal  history  on  apples  is  shown  in  a  diagram. 
Feeding  by  overwintering  beetles  begins  and  reaches  its  maximum 
about  tiie  same  time  as  oviposition  and  continues  to  a  decreasing  extent 
until  the  cold  weather.  Larvae  are  leaving  the  fruit  from  the  end  of 
June  to  the  beginning  of  September.  During  the  winter  from  60  to 
75  per  cent,  of  Thf>  beetles  di«.  Larvae  and  pupae  ma\-  he  killed  by 
exposure  to  hot  sun  and  by  baking  and  packing  of  the  soil  round  the 
pupal  cells.  A  few  adults  are  killed  by  birds  or  predatory  insects ; 
only  one  parasite,  tentatively  determmed  as  Triasfns  curculioniSt 
Htch,  has  been  observed,  and  none  of  these  enemies  makes  any 
appreciable  difference  to  the  numbers.  The  burning  of  leaves,  brush 
and  woods  in  which  th*  nlult-  ^pend  the  winter  reduces  the  nimibers 
considerably,  but  the  most  ellective  measure  is  the  collection  of  dropped 
apples  within  10  days  and  destruction  of  the  larvae  in  them  by  burying 
ivith  quicklime,  boiling,  burning  or  feeding  to  stock.  Cross  cultivation 
close  to  the  tree  trunks  with  an  extension  disk  harrow  may  kill  many 
?npae  if  practised  between  20th  July  and  1st  August.  In  the  laboratory 
a  ^  per  rent,  solution  of  carbon  bisulphide  emuJision  applied  at  the  rate 
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of  3  U.S.  pints  to  each  square  foot  of  soil  killed  99-5  per  cent,  of  larvae 
and  pupae.  With  a  normal  crop  of  fruit,  and  when  the  number  of  insects 
averages  less  than  25  to  each  tree,  thorough  spra\  ing  shonkl  c^ive 
adequate  control.  The  most  important  sprays  are  the  cbWx  -j  rav. 
another  7  days  later  and  a  third  3  weeks  after  the  calyx  spra} ,  preiera- 
bly  using  2  lb.  lead  arsenate  to  each  50  U.S.  gals,  spray,  with  4  liquid  oz. 
fi&-oiI  to  each  lb.  of  poison  (regardless  of  the  dilution)  or  1  gal.  molasses 
to  each  100  gals,  spray  as  an  adhesive.  Dusting  seemed  rather  less 
efiective  than  spraying. 


Eernald  (H.  T.)  others.  Department  oi  Entomology.— fiw/^. 
Massachusetts  A^ric.  Expt.  Sta.,  no.  247  (Bieun.  Rep.  1927— 28)» 
pp.  317-319.    Amherst,  Mass.,  February  1929. 

Brief  notes  are  given  by  various  autliors  on  a  number  of  injurious 
insects  occurring  in  Massacliusetts  during  1927  and  1928,  the  following 
being  by  W.  D.  Whitcomb.  In  experiments  against  garden  cutworms* 
baits  consisting  of  a  mixture  of  25  lb.  bran,  1  lb.  Paris  green,  1  U.S.qt 
dieap  molasses,  and  2  U.S.  gals,  water  gave  effective  control.  Applica- 
tions should  be  repeated  at  intervals  of  about  10  days,  to  kill  cutworms 
migrating  into  the  £?arden.s  from  outside.  Against  the  plum  curculio 
[Conotrachehis  ntnup^uir.  Hbst.]  on  apple  [see  preceding  paper, 
calcium  arsenate  and  sodium  iluosilicate  were  effective,  but  liable  to 
injure  the  fruit  and  foliage.  As  regards  eastern  Massachusetts,  it  was 
found  that  the  apple  maggot  [Rhagoleiis  pomonella,  Walsh],  during  a 
periotl  of  thn-f  \-''ars.  did  not  emerge  in  sufficient  numbers  to  justifr 
Spraying  uuul  loth  July,  it  was  also  found  that  a  spray  applied  three 
weeks  after  the  calyx  spray  is  more  effective  against  C.  nenuphar 
and  the  codling  moth  [Cydia  poimndla,  L.]  than  was  previously  realised. 


Hartman  (H.).  Childs  (L.)  &  Robinson  (R.  H.).  Tha  OoGmiMioe  and 
FreventiOQ  of  Calyx  Injuxy  in  Applea  tram  the  Hood  Birer  VaUeF. 

— Bidl,  Orefion  Agric.  Expi.  Sta.,  no.  242,  24  pp.,  8  figs,  Corvallis, 
Ore.,  May  1929. 

Apples  from  the  Pacific  northwest  are  very  subject  to  a  peculiar 
form  of  calyx  injury  that  is  chiefly  attributable  to  arsenical  treatment 
and  is  most  severe  in  fruit  that  has  been  exposed  to  wet  weather  after 
pickini;.  .Vlthough  most  severe  in  heavily  s})ra\ed  fruit,  it  sometimes 
occurs  in  apples  that  have  been  only  lightly  sprayed,  and  is  frequently 
followed  by  decay  due  to  moulds.  The  present  studies  have  shown 
that  acid  liberated  by  the  apple  itself  may  contribute  to  the  solubility 
of  arsenic  comjx)unds  in  the  calices.  The  injury  is  generally  more 
serious  in  fruit  kept  in  ordinary  storage  than  in  that  in  cold  storage. 
Sometimes  it  is  attributable  to  the  washing  ])roce>s.  the  washing 
compounds  or  prolonged  exposure  to  moisture  renderuig  the  arsenic 
soluble.  Much  of  the  cal3rx  injury  attributed  in  past  years  to  washing, 
however,  seems  to  have  occurred  in  the  field  prior  to  the  washing 
treatment.  Precautions  agamst  calyx  injury  include  keeping  the 
fruit  dr\  after  picking  ;  gatherini^  the  fruit  as  .soon  as  it  is  sufficiently 
ripe;  niixiiiL:  ludrattMl  lime  or  Bordeaux  mixture  with  the  sprays; 
wa>hiHg  the  Iruit  .soon  as  po-.-,ib)e  after  picking  ;  changing  the 
washing  solutions  frequently  (each  da}-  with  tanks  of  150  to  250  U.S. 
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gaUon  capacity,  that  is,  after  800  to  1.200  boxes  of  fruit  have  been 
washed)  ;  using  hydrated  lime  (say;  1  to  1^  lb.  to  each  100  U.S.  gals, 
of  water)  in  the  rinse  bath  ;  and  keeping  the  fruit  dry  after  washing. 

Lyle  (C).  OontfODIllg  Plmt  Uioe— Quart.  Bull.  St.  Plant  Bd 
Mississippi,  ix,  no.  2,  pp.  4-8.  2  hgs.  A.  &  M.  College,  Miss.. 
July  1929. 

Directions  are  given  regarding  the  methods  for  controlling  Aphids 

on  tnmips,  cotton  and  pecans  by  spraying  or  dusting  with  nicotine 
sulphate,  and  a  home-made  mixer  for  making  the  dust  is  described. 

Beckwith  (C.  S  ).  The  Blossom  Worm,  a  Cranberry  Pest.-~y.  A^.  Y. 
Ent.  Soc,  xxxvii,  no.  4,  pp.  409-416,  1  hg.  New  York,  N.Y,, 
December  1929. 

Epii^hica  apiata,  Grote,  is  a  scrions  pest  of  cranberry  in  New  Jersey. 
Since  the  larva  teeds  at  nif,'ht,  it  has  often  escaped  notice,  and  possibly 
the  injuFN'  done  by  it  has  been  attributed  to  other  causes.  It  is  of 
more  importance  on  account  of  the  severity  and  suddenness  of  its 
attack,  causing  the  destruction  of  the  whole  crop,  than  because  of  its 
presence  on  all  bogs  every  year.  After  an  outbreak,  a  control  measure 
is  usually  applied,  and  the  moth  does  not  appear  again  for  several 
\'^-Ax<.  It  is  a  minor  pest  of  cranberry  in  Massachusetts,  but  is  not 
recorded  from  any  other  cranberry  re^^ions.  The  athilts  have  been 
collected  throughout  the  central  States,  but  the  msect  is  not  of  economic 
importance  on  other  crops,  and  nothing  is  knowm  of  its  feeding  habits  , 
except  on  cranberry.  The  larvae  attack  the  leaves  and  sometimes 
cut  off  the  new  shoots  and  blossoms.  Ten  larvae  in  cages  destroyed 
about  UK)  blossoms  each  in  3  weeks.  Some  damage  is  also  done  to 
the  fruit.  The  a(Uilts  appear  in  September  and  October  and  lay  their 
tggs  singly  on  dead  leaves  or  twigs  on  the  ground.  In  the  laboratory 
each  female  laid  100-200.  Hibernation  occurs  in  the  egg  stage,  the 
lar\  ae  hatching  in  April- June. 

When  an  infestation  is  observed,  flooding  is  the  simplest  method  of 
control,  a  24-honr  reflow  between  Sth  and  lOth  June  being  sufficient 
to  kill  the  larvae.  After  lOth  June,  however,  the  blossoms  are  too 
far  advanced  to  survive  prolonged  subrnergence.  An  alternative 
successful  measure  is  spraying  with  lead  arsenate.  A  soap  spray  should 
not  be  used  either  before  or  after  the  lead  arsenate,  or  the  plants  will 
be  scorched.  Various  birds, .  especially  the  red-winged  blackbird, 
<iestro\-  large  numbers  of  the  larvae,  and  also  serve  to  indicate  an 
infestation  by  their  activity  on  the  bog.  The  larvae  are  parasitised 
by  Sagarttis  oxylus.  Cress.,  Euplcctrus  bicolor,  Swed.,  Rhogas  sp.,  and 
alachinid 


Beckwith       S  )  &  Hctton  (S.  H  V    Life  History  Notes  on  some 
Leaihoppers  that  occur  on  New  Jersey  Cranberry  Bogs.— /.  N.  Y 
Ent.  Soc,  xxxvii,  no.  4,  pp.  425-427.  New  York,  N.Y..  December 
1929. 

The  Commonest  leafhojipers  on  cranberry  bogs  in  New  Jersey  are 
Euscelis  striaiulus.  Fall.,  Plutxmctopius  magdnlcmi^,  Prov.,  and 
ThamnMHx  smithi.  Van  D.  iP.  magdalensis  is  apparently  the  insect 
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previously  recorded  as  P.  frontalis^  Van  D.  {R.A  .E.,  A,  xvii,  S0»  672).* 

Cicadula  sexnoiaia,  Fall,  is  also  common ;  adults  were  found  in  May 
and  June,  which  indicates  that  overwintering  ocrcrs  in  this  stage,  and 
were  present  throughout  the  summer,  but  nymphs  wtre  taken  only  in 
July  and  August.  It  is  believed  to  be  a  grass-feeder.  Other  species 
found  were  Gypona  striata,  Burm.,  which  hcs  probably  two  broods  a 
year,  ThamnoietHx  nigrifrons,  Forbes,  which  occurs  on  grass  plots  m 
the  bogs  and  dies  if  confined  to  cranberry  for  food,  Empoasca  Jabac, 
Harr.  {mali,  LeB.),  Thamnotettix  melanogaiter,  Prov.,  Chloroi^iix 
viridius,  Van  D.,  Platyimfcf^ins  hyalinm,  Osborn,  Parabolocraim 
viridis,  Uhler,  and  Agallia  constricla.  Van  D. 

McGo\K.AN  (K.  ]<  ).  Increasing  the  Eifectiveness  o!  the  Nicotine 
Insecticidal  Unit  Charge.-- /.  X.  Y.  Enl.  Soc,  xxxvii.  no.  4,  pp. 
513-531,  1  111;  ,  17  refs.    New  York.  X.Y.,  December  1929. 

To  determine  methods  of  increasing  the  insecticidal  efhcieiu  y  of 
nicotine  in  an  aqueous  solution,  the  author  made  a  ;>tudy  of  the  inter- 
facial  tension  between  the  solution  and  the  integument  of  insects  and 
of  the  penetration  of  the  breathing  system  by  aqueous  solutions  of 
various  surface  tensions  and  various  interfacial  tensions.  He  found  that 
distilled  water,  or  distilled  water  carrying  nicotine  extract,  having 
a  surface  tension  of  40  or  more  dvnes  per  cm.,  did  not  penetrate  into  the 
tracheae  of  the  honcv  bee.  even  tiioui^h  the  integument  was  thoroughly 
wetted.  A  reduction  of  the  interfacial  tension  l)etween  the  solution> 
and  tile  integument  and  of  surface  tension  suthcient  to  permit  rapid 
covering  of  the  integument  with  a  thin  layer,  enabled  the  solution  to 
penetrate  the  breathing  system  of  the  bee.  Incorporation  of  sodium 
oleate  soap  in  amounts  varying  from  0-2  to  2  per  cent,  actual  soap  SO 
reduced  the  interfacial  and  surface  tensions  as  to  permit  this  to  occur. 
Sodium  oleate  soap,  unit  for  unit,  was  more  eflfirient  in  accomplishing 
these  reductions  than  hsli-oil  soap,  and  either  was  more  efhcient  than 
any  other  substance  with  which  the  author  worked.  Free  nicotine 
was  a  more  effective  agent  against  the  cabbage  Aphid  [Brevicaryns 
brassicae,  L.]  for  use  with  the  above  conditioned  aqueous  solution  than 
nicotine  sulphate.  The  size  of  the  lethal  charge  of  nicotine  for 
destruction  of  the  cabbage  and  green  apple  Aphids  [Aphis  pomi, 
DeG.j  was  very  greatly  reduced  when  incorporated  in  a  soap  solution. 
When  sodium  oleate,  which  is  cheap,  is  used  at  a  strength  as  enreat 
as  0'5  per  cent,  the  amount  of  nicotine  necessary  to  kill  Aphids  at 
summer  temperatures  is  very  small. 

Poos  (F.  \V.).  Leafhoppei  injuiy  to  Legumes  [Abstract].-^ /.  Wash, 
Acad,  Set,,  XX,  no.  6,  pp.  116-117.  Baltimore,  Md.»  19th  March 
1930. 

Twenty  of  the  30  species  of  lealhoppers  occurring  on  forage  crof»  in 
Virginia  have  bisen  tested  for  the  infective  principle  of  the  disease-like 
injury  found  on  such  crops  [cf.  R,A.E.,  A,  xvii.  375].  Empoasca 

fabae,  Harr. ,  and  some  of  the  new  species  of  this  genus  are  the  only  ones 
in  which  no  individuals  have  been  found  that  are  free  from  the  infection. 
The  injury  has  not  been  found  to  be  systemic.  The  infectious  principle 
was  inherited  through  six  generations  with  no  apparent  loss  of  virulencu 
The  degree  of  mjury  to  a  plant  is  more  or  less  directly  proportional  to 
the  number  of  leafhoppers  placed  on  the  plant.   If  the  insects  are 
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removed  before  the  plant  is  too  seriously  injured,  recovery  follows. 

Contn i1led  ex'periments  showed  the  averafi^e  loss  in  price  of  lucerne 
infested  with  E.  jabae  to  be  33  per  cent.  Preliminary  work  indicates 
that  control  will  be  larfjelv  ecological,  in  that  a  rearrangement  of 
certain  crops  may  be  advisable.  A  better  use  of  existing  varieties 
and  the  further  development  of  varieties  that  best  lend  themselves 
to  the  situation  should  have  due  consideration. 

Crosby  (C.  R.).  Mills  (W.  D.)  &  Blauvelt  (W.  E.).  Fkotooting 
Orchard  Crops  from  Diseases  and  Insects. —  Bull.  Cornell  Univ. 
Agric.  Expt.  Sia.,  no.  498,  80  pp.,  19  figs.  Ithaca,  N.Y.,  December 
1929. 

Brief  accounts  are  given  of  the  principal  diseases,  insects  and  mites 
affecting  fruit  trees  in  New  York,  with  recommendations  for  their 
control,  includiiif,'  a  discussion  of  the  sprays  and  dusts  employed  and 
schedules  for  their  application  to  the  various  trees. 

DoziER  (II.  I  V  Hi  TLEK  (H.  (.1  \-  WiLi.iAM ^  (L.  L.)-  DapartmKit 
o!  Entomology  [Annual  Ktport,  1928-i:9.J.— i^/r//.  Delauarc 
Agric.  Expt.  Sta.,  no.  162,  pp.  29-43.  N.wark,  Del.,  November 
1929. 

In  the  standard  early  spravs  for  apple,  peach  and  c^rapcs,  "choice 
light  pressed  "  Menhaden  li.>li-oil  R.A.E.,  A,  xvii,  375^  is  now  being 
commonly  used  as  an  adhesive  and  is  found  to  give  excellent  results 
without  damage  to  the  foliage.  During  studies  of  Cydia  ( Carpocapsa) 
pomonella,  L.  {codling  moth),  it  was  found  that  many  of  the  "  stings  " 
on  the  sides  of  the  apples  were  the  work  of  C.  i  Ldspeyresia)  inolesta, 
Busck  (oriental  peach  moth)  :  this  was  particularly  the  case  with  late 
varieties,  and  it  seems  probable  that  the  apples  are  attacked  after  the 
peach  crf)p  is  gathered.  Hymenopterous  parasites  reared  from  C. 
^ofnonella  were  Ascogaster  carpocapsae,  Vier.,  which  seems  to  be  the  most 
important  in  Delaware,  and  PhanefoUma  tibialis,  Hald.,both  of  which 
oviposit  in  the  ^s  and  emerge  from  the  mature  larva  after  it  has 
constructed  its  cocoon.  AenopUx  carpocapsae,  Cush m . ,  and  Phyiodieius 
hur^essi,  Cress.,  were  also  reared  from  cocoons  obtained  from  old  picking 
baskets.  The  larvae  of  the  Telephorid,  C/uuilio^nafhus  vuirginatus, 
F.,  were  found  in  large  numbers  beneath  codling  moth  bands  on  apple 
trees  and  among  dropped  apples  on  the  ground  and  in  clusters  of  ripe 
grapes  on  vines  ;  they  readily  devoured  larvae  of  C.  patfumella  and  of 
the  grape-berry  moth  [Pdychrasis  vitcana,  Clem.]  in  various  stages. 

The  leafbopper,  Erythroneura  vUis,  Harr.,  was  a  serious  pest  of 
A'irginia  creeper  {Parthcnocissus  quinquefolia)  and  Boston  ivy  (P. 
tricuspidata)  ;  large  numbers  of  its  Mymarid  egg  parasite,  Paranagrm 
sp.,  have  been  reared.  Sx  caniore  trees  \Plat^nus  occidentalis]  have  had 
their  leaves  discoloured  and  been  partly  defoliated  by  E.  ntaculata. 
Gill.,  and  by  the  sycamore  lacebug,  Corythuca  ciliata.  Say.  Studies  of 
the  plum  corcuUo  [Conolrachelus  nenuphar,  Hbst.]  were  continued 
[R.A.E.,  A,  xvii,  389],  and  the  seasonal  history  in  different  parts  of 
Delaware  is  described.  Apricots  attrru^ted  the  earliest  weevils.  Mature 
lar\''ie  from  apples  yielded  the  Mymarid  egg  parasite,  Anaphoidea 
conotrachdi,  Gir. 

Observations  on  Polychrosis  vitcana  la  1928  [R.A.E.,  A,  xvii,  373] 
showed  that  a  partial  third  generation  of  larvae  occurred  in  that  year ; 
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those  leaving  the  ^apes  after  'Ard  September  overwintered  as  pupri'-, 
emerging  as  adults  in  the  sprmg  of  1929  in  outdoor  cages.    The  maxi- 
mum emergence  in  1929  occurred  during  the  last  4  days  in  May.  The 
moths  remain  inactive  when  the  temperature  is  below  60^  F.  The 
dates  of  oviposition  of  these  overwintering  generations  are  shown  in 
a  table.   During  July,  parasites  were  obtained,  of  which  Microdus 
{BcusHs)  annuHpes,  Cress.,  was  the  most  abundant,  Glypta  muticAi 
Cushm.,  Anptia  (Diodes)  ohUtcrata,  Cress.,  and  Micrnhracon  sp.  bein^' 
less  numerous.    The  first  adults  of  P.  viteana  emerged  from  material 
kept  through  the  winter  in  the  insectary  and  in  an  outdoor  screened 
cage  on  25th  April,  and  the  last  on  1st  July.   The  firet  eggs  were 
obtained  on  13th  May,  the  average  incubation  period  being  3<9  days. 
The  first  larvae  to  mature  left  the  berries  on  23rd  June  for  pupation, 
the  larval  period  averaging  16-6  days.    Unspra^'ed  vineyards  and 
neglected  vines  in  gardens  were  heavilv  infested  in  1929.    There  wa> 
very  little  evidence  of  parasitism  ol  the  first  generation,  but  many  ^s 
of  the  second  were  attacked  by  Trichogramma  minuium,  Kiiey. 

The  seasonal  history  of  Cydia  molesta  in  the  laboratory  is  recorded. 
The  eggs  of  the  4th  generation  hatched  from  13th  September  to 
24th  October,  and  as  there  were  no  peaches  available  for  food,  the 
larvae  were  reared  on  apples.  The  average  feeding  period  of  these 
larvae  was  42-36  davs,  this  being  nearly  four  times  as  \onf^  as  that  oi 
the  third  generation  reared  earlier  and  at  higher  temperatures  on 
peaches. 

Driggers  (B.  F.).  Notes  on  the  Life  Hisioxy  and  Habits  o£  the  Blue- 
berry Stem  Borer,  Oberea  myops  Hald.,  on  onltivaAed  Blnebeifiei.— 
/.  N,  Y,  Ent,  Soc,,  xxxvii,  no.  I,  pp.  67-73,  1  pL,  6  refs.  New 
York,  N.Y.,  March  1929. 

The  Lamiid,  Oberea  myops,  Hald.,  is  a  pest  of  cultivated  blueberr>' 
[  Vaccinium  corymbosum]  in  New  Jersey.  It  appears  to  require  three 
years  to  complete  its  life<:)^e  in  the  laboratory,  though  in  the 
field  it  may  possibly  need  only  two.    The  adults  occur  from  June  to 

August,  and  the  females  appear  to  lay  their  eggs  at  night,  prdling 
the  twi^s  in  two  places  about  half  an  inch  ai)art.  The  eggs  probably 
hatch  in  10-14  days,  and  the  larvae  bore  first  into  the  dead  or  dying 
part  of  the  stem,  and  then  into  the  living  stem,  in  which  they  hibernate, 
continuing  their  tunnels  in  the  following  spring.  After  the  second, 
or  possibly  the  third,  winter,  they  pupate  in  April  or  May.  An  un- 
identified Hymenopterous  parasite  emerged  from  5  larvae  only.  The 
brst  control  is  to  cut  out  infested  shoots  bek)W  the  egg  or  larva.  Such 
prunin^s  ina\-  be  left  on  the  ground,  as  the  larvae  are  unable  to  crawl 
back  to  the  plant.  Later  on  a  piece  of  wire  passed  down  any  infested 
twigs  that  have  been  overlooked  will  kill  the  larvae.  These  measures 
should  be  carried  out  each  year  on  account  of  reinf estation  from  wild 
blueberry  and  other  closely  related  plants. 

Jones  (C.  R.).  Anls  and  tiuii  Bdattoa  to  Aohidi.— B»//.  Colorado 
Agric.  Expt.  Sta,,  no.  341,  96  pp.,  385  ref&  Fort  Collins,  Colo., 
February  1929. 

The  author  has  made  a  detailed  study  of  the  interrelations  between 
ants  and  Aphids  in  Colorado,  where  he  obserxed  50  species  of  the 
genus  Aphis  attended  by  89  genera  including  253  species  of  ants,  as  well 
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SLS  many  species  of  Lachntis,  ChaUop/wrus  and  Macrosiphum  yflth  their 
attendant  species.  Lists  are  given  of  the  ants  showing  the  Aphids 
attended  by  them,  of  the  Aplli(i^  wiUi  their  ant  attendants,  and  of  the 
ants  associating  together  in  Apliid  colonies. 

JLlST  (G.  M  ).  The  Sulphids  Sulphur  Content  as  a  Basis  for  diluting 
Lime-sulphur  for  Spraying.  -BulL  Colorado  Agric.  Expi,  Sta., 
no.  352.  14  pp.,  6  refs.    Fort  ColUns.  Colo.,  May  1929. 

The  following'  is  the  author's  summary :   All  experimental  data 
indicate  that  the  insecticidal  vahie  of  lime-snlphnr  is  largely,  if  not 
wholly,  due  to  the  ability  of  the  calcium  polysulphides  in  it  to  take  up 
large  amounts  of  oxygen.    The  Baum^  hydrometer  test  is  not  always 
an  accurate  method  of  measuring  the  amount  of  polysulphides  in  a 
solution.  The  presence  of  other  soluble  compounds  affect  the  Bauni4 
reading.   The  iodine  test  [the  technique  of  which  is  outlined]  for  the 
sulphide  sulphur  seems  to  be  more  accurate  than  the  Baum6  reading. 
The  ratio  of  the  sulphide  sulphur  content  of  samples  tested  to  their 
Baum<^  reading  varied  from  -(^4  to  -985.    The  ratio  was  higher  in 
commercial  samples  than  in  home  made.    The  effective  amount  of 
sulphide  sulphur  in  the  dilute  spray  seems  to  be  3-35  per  cent,  for  San 
JoM  scale  [Aspidiotus  pemiciosus,  Comst.],  2*55  per  cent,  for  blister  mite 
[Eriophyes  pyri,  Pgst.]  and  '75  per  cent,  for  summer  sprajring.  The 
commercial  samples,  with  the  exception  of  two,  when  diluted  according 
to  the  standard  Baumc  dilution  tables,  carried  the  specified  percentages 
of  sulphide  sulphur.    Some  carried  more  than  these  percentages. 
The  samples  of  home-made  material  carried  from  68  to  88  per  cent,  of 
the  specified  amoimts.    The  error  in  diluting  home-made  lime-sulphurs 
by  the  Baum^  tables  appears  to  be  about  25  per  cent,  when  sludge 
is  not  included.   The  presence  of  the  sludge  increases  the  error  by 
another  5  per  cent.  The  iodine  test  overestimates  the  sulphide  sulphur 
content  of  dry  lime-sulphurs.    These  materials,  when  diluted  according 
to  their  sulphide  sulphur  content,  become  unpractical  as  insecticides 
[c/.  R,A.E.,  A,  xiv,  168]. 

HocxENYOb"  r ;  I.).  MffChanolamine  Oleate  for  01!  Spnjn. — Indust, 
Engm:.  Chem.t  xxi,  no.  7,  pp.  647-648,  5  refs,  Easton,  Pa., 
July  1929. 

The  recent  rapid  development  in  the  use  of  oil  emulsions  for  insect 
control  is  reviewed  from  the  literature  [RA,E.,  A.  xv,  625  ;  xvi,  520  ; 

xvii,  75  ;  xviii,  161],  and  an  account  is  given  of  experiments  carried 
out  with  commercial  triethanolamine,  a  proprietary  product  containing 
approximatelv  70-75  per  cent,  triethanolamine,  20-25  per  cent, 
diethanolanunt-  and  0-5  per  cent,  monoethanolamine,  which  boils  at 
approximately  277"  C  and  150  mm. 

^  The  following  are  the  author's  conclusions:  These  experiments 

indicate  that  an  excellent  miscible  oil  may  be  made  by  boiling  5  p>arts 
of  oleic  acid  with  6  parts  of  triethanolamine  and  adding  15  parts  of  fr^^e 
Oleic  acid  and  5  parts  of  alcohol.  This  may  then  be  dissolved  in  up  to 
•iO  parts  of  light  or  100  parts  of  heavv  paraflm  oil.  Prehminary 
experiments  siiow  no  injury  to  plants  other  than  the  oily  gloss  which 
usually  results  from  oil  sprays.  Good  kills  on  mealybug  and  red  spider 
resulted  both  with  oil  emulsion  alone  and  with  oil  emulsions  having 
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paradichlorobenzene  or  carbon  tetrachloride  dissolved  in  the  oil. 
The  rnly  plant  injury  was  due  to  excessive  dosap^c  of  the  light  flushing 
oil,  which  is  not  so  highly  retiiu-d  as  tlu-  other  two  oils. 

The  most  promising  method  of  using  the  very  light  oils  seems  to  be 
to  make  a  solution  of  3  parts  of  triethanolamine,  4  parts  of  oleic  acid, 
8  parts  of  carbon  tetrachloride  and  30  parts  of  oil.  Such  a  solution 
is  uniform  though  rather  cloudy.  It  does  not  settle  out  or  separate  for 
se\'pral  days,  and  although  not  miscible  in  water,  it  is  very  easily 
emulsirted. 

If  these  materials  are  to  be  made  on  a  commercial  basis  they  should 
have  their  acid  and  alkali  values  checked  on  each  shipment. 

Ryan  (H.  J.).  Insect  Pests  m  Los  Angeles  County.]— JV/on.  ButL 
Dept.  Agric.  California,  xix,  no.  1,  pp.  68-69.  Sacramento,  CaL, 
January  1930. 

The  dictyospermum  scale  [Chrysomphalus  didyospermi,  Morg... 
which  in  Florida  is  a  serious  pest  of  Citrus  and  avocado,  but  bad 
previously  been  taken  in  Los  Angeles  County  only  in  greenhouses  or 
extremely  sheltered  places,  particularly  on  Kcntia  palms,  has  been 
fouiyl  on  30  properties  in  the  city  of  t.ns  Angeles,  infesting  civocado 
growing  in  the  open.  There  are  withni  tlie  city  at  least  70,(KK>  palm? 
{Phoenix  canaricnsis)  that  mav  be  considered  potential  food-plants. 
As  a  result  of  a  survey  of  the  distribution  of  Oliorrhynchus  {Brachy- 
rrhinus)  cribricoUis,  Gyll.,  in  Los  Angeles  County  [c/.  RA.E.,  A,  xvui, 
171],  19  infestations  have  been  discovered.  It  is  intended  to  breed 
ten  million  individuals  of  Crypiolacmus  [montrotizieri,  Muls.]  for  the 
control  of  tin-  mealybug  \ Pseudococcns  f^ahani,  Green].  This  output 
will  requiff  J  (lOO  sacks  of  potatoes  (on  the  sprouts  of  which  the  host 
is  reared),  costing  about  £1,4^- 

Balvvf  f\V.  v.).    The  Lite  History  of  Achatodes  zeae  Harris  (Lepi- 
doptera  :  Noctuidae). — Proc.  Eni.  Soc.  Wash.,  xxxi.  no.  9,  pp. 
111,  1  lig.,  5  refs.    Washington,  D.C.,  December  1929. 

A  detailed  account  is  given  of  the  life-history  of  Achatodes  zeae, 
Hirr.  (spindle  worm),  based  chietly  on  studies  conducted  in  Ohio  and 
Illinois  during  1927  and  1928.  Elder  {Sumbucus)  is  the  preferred  food- 
plant,  but  occasional  and  moderate  mjury  to  maize,  dahlia  and  perhaps 
other  thick-stemmed  plants  has  been  observed  for  the  past  50  years. 

All  stages  of  this  Noctuid  are  described.  One  generation  occurs 
in  a  year,  hibernation  taking  place  in  the  egg  stage.  Almost  fully 
grown  larvae  were  found  on  24th  May  in  new  shoots  of  elder  var%-ine 
between  one  and  two  feet  in  height,  and  their  size  indicated  that  the 
plant  is  infested  by  the  larvae  as  soon  as  it  sends  out  the  shoots.  The 
majority  entered  shoots  arising  from  the  ground.  Usually  each  stem 
contains  only  one  larva,  many  stems  being  uninhabited;  in  more 
serious  infestations,  however,  as  many  as  five  larvae  may  occur  in  a 
stem.  They  feed  on  the  pith,  and  maturity  is  usually  reached  in  June 
or  early  July  before  it  becomes  white  and  tough.  The  pupal  period, 
which  varied  according  to  climatic  conditions  from  18  to  36  days, 
was  passed  in  stems  other  than  those  in  which  the  larvae  had  fed, 
or  in  neighbouring  weeds.    Without  exception  dead  stems  were  chosen. 

The  process  of  oviposition  is  described.  The  eggs  are  deposited  in 
crevices  in  the  bark,  the  females  beginning  to  oviposit  on  the  second 
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night  after  emergence  ;  at  least  500  ma\  be  laid  by  one  female.  Eggs 
kept  in  cages  in  the  open  from  July  1928  began  to  hatch  early  in  April 
1929 ;  under  natural  conditions  they  would  probably  begin  to  hatch 
about  a  month  later. 

SwENK  (M.  H  ).  Ccdlmg  Moth  Investigations  in  Nebraska.  Rep. 
Nebraska  Hart,  Soc.  1929,  pp.  31-49,  3  refs.  Liiicohi,  Neb. 
[?19301. 

This  is  a  detailed  account  of  the  srp.sonal  history  (A  thv  ndlini;  moth 
Lydia  pctnonella,  \..  in  Nebraska,  based  chiefly  on  studies  conducted 
during  1928.  Its  activities  and  rate  of  development  often  vary  from 
season  to  season  in  accordance  with  weather  conditions,  and  much  of 
the  recent  failure  to  obtain  satisfactory  control  has  been  due  to  spraying 
schedules  being  based  either  on  calendar  dates  or  on  development  of 
flowers  or  fruits  on  the  trees.  It  is  ev'idcnt  that  satisfactory  control 
nnust  (Icprnil  on  a  knowledge  ol  the  brood  developnit  iit  of  the  motli 
in  any  given  .season,  and  it  is  hoped  by  accumulating  data  o\er  a 
number  of  years  to  shed  some  light  on  the  fundamental  causes  of  the 
variations  in  its  life-history.  Previous  work  is  briefly  reviewed,  and 
it  is  concluded  that  two  generations  and  a  partial  third  normally 
occur  in  the  State  during  thi-  year,  the  third  generation  only  being  of 
economic  importance  in  hot  dry  years. 

Division  of  Entomology. — 4<Sth  Ann.  Rep.  New  York  Agric.  Expt,  Sta, 
1926-29,  pp.  52-60.    Geneva,  N.Y.,  1930. 

Some  of  the  information  given  in  this  report  has  already  been 
noticed  [R.A.E.,  A.  xvii.  269.  270,  367.  452,  726;  xviii.  1141.  In 
continnrd  investigations  on  the  pear  psylla  [Psylla  pyricola,  Forst  ] 
cold-mix  iuhricatinp  oil  emulsions  and  various  coninicrcial  oil  prepara- 
tions proved  very  eltective  in  reducing  tlie  number  of  adults  and  in 
rendering  the  trees  uncongenial  to  them,  but  some  grades  of  oil  caused 
marked  injury  when  applied  over  a  number  of  years.  The  use  of  oil 
sprays  is  therefore  recommended  for  not  more  than  two  successive 
seasons,  after  which  nicotine  sprays  should  be  substituted  for  a  season 
or  two.  The  oil  treatment  may  then  be  used  again  with  comparative 
safety  for  one  or  two  years.  The  majority  of  the  eggs  and  young 
nymphs  are  killed  by  the  residual  eltects  of  the  oil,  many  of  them  dying 
one  or  two  months  after  treatment.  Recent  studies  oi  the  addition  of 
activators  to  nicotine  sprays  [.wii,  512,  714]  indicate  that  by  the  use  of 
such  materials  the  amount  of  nicotine  can  be  reduced  at  a  considerable 
saving  of  cost. 

Work  in  connection  with  pests  of  canning  crops  [xvi.  641]  included 
studies  of  the  seed  corn  maggot  Phorhia  cilicnira.  Kond.],  carried 
out  with  a  view  to  determining  the  insecticidal  efliciency  of  various 
chemicals  against  the  larvae  and  the  influence  of  various  treatments 
on  the  germination  of  peas,  beans  and  maize. 

The  growing  of  dwarf  rape  as  a  cover  crop  in  vineyards  infested  by 
cutworms,  several  species  of  which  have  recently  developed  climbing 
habits,  and  allowing  it  to  remain  under  the  vines  in  the  spring  until 
they  have  pupated,  seems  likely  to  prove  a  cheap  and  effective  method 
of  control.  The  chief  insect  pests  of  potato  in  1928  were  the  Colorado 
potato  beetle  [Leptinotarsa  decemlincata,  Say]  and  the  second  brood 
of  flea-beetles  [Epitrix  cticutnens,  Harr.],  which  were,  however,  easy 
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to  control.    Injury  to  foliage  from  blight  was  very  evident  where 

copper  sulphate  applications  had  been  suspended  in  favour  of  nicotine 
dusts  applied  in  anticipation  of  Aphid  injury.  Plants  regularly  treated 
with  copper  gave  the  highest  yields,  those  sprayed  averaging  higher 
yields  than  those  dusted.  Plants  rect-iving  an  alternative  application 
of  nicotine  dust  tor  Aphids  had  their  yields  invariably  reduced.  Pre- 
liminary experiments  in  planting  dates  showed  increased  yields  in 
conjunction  with  early  plantings.  The  necessity  for  treatment  against 
injury  from  leafhoppers,  which  occurs  during  the  last  month  of  foliage 
development,  is  thus  obviated.  Phorhia  { Hytetnyia)  brassicae,  Bch. 
(cabbage  maggot)  was  the  most  serious  pest  of  cauliflower  -^eed-beds, 
ovipositioH  extending  over  6  weeks  in  con<e(^uence  of  cool  weather 
in  May  and  June  and  necessitating  additional  treatment  to  avoid 
in  j  ury .  The  best  results  were  secured  with  mercury  bidiloride  solutions. 
1-1.200.  Myzus  persUae,  Sulz.,  was  destroyed  by  disease  on  potatoes 
at  the  stage  in  development  when  migration  to  cauliflower  seed-beds 
might  have  been  expected.  From  observations  during  the  past  six 
years  it  appears  that  infestation  of  the  seed-bed  by  Aphids  and  ihrips 
follows  that  on  potatoes  if  conditions  an-  favourable,  caulidowers 
furnishing  a  fresh  breeding  ground  for  immigrants  leaving  overcrowded 
conditions  on  potato  foliage. 

Cowan  (F.  T.).  Life  History,  HMIi  and  Oonttol  ot  tlie  MomMm 

^SMalir-Tech,  Bulk  17.5.  DepL  Agric,,  no.  161,  28  pp..  24  figs.. 
8  refs.   Washington.  D.C.,  December  I92d. 

This  account  of  the  bionomics  and  control  of  Anabrus  simplex, 
Hald.,  is  based  on  experimental  work  carried  on  in  Wyoming  by  F.  W\ 
Boyd  in  1923  and  1924  and  by  the  author  in  western  Montana  in  1926 
and  1927.  Details  are  given  concerning  the  history,  geographical 
distributifvn,  habitat  and  economic  importance  of  this  Tettigoniid. 
which  naturally  inhabits  mountainous  countrv  but  migrates  from  time 
to  time  to  cultivated  valleys,  where  it  causes  serious  damage  to  crops, 
the  region  within  which  it  occurs  in  the  United  States  extending  from 
Texas  to  Minnesota.  It  reaches  the  adult  stage  early  in  summer, 
and  mating  and  oviposition  follow  10-14  days  later.  The  eggs  are  laid 
in  summer  and  early  autumn  and  hatch  the  following  spring.  The  rate 
of  oviposition,  which  occurs  at  anv  time  nf  the  day  and  in  any  soil,  is 
not  known,  but  it  is  certain  that  the  number  of  eggs  laid  by  one  female 
varies  consitlerabl)-.  From  laboratory  observations  it  is  concluded 
that  in  nature  one  female  lays  about  150  eggs.  Between  the  egg  and 
the  adult  there  are  7  nymphal  stages,  lasting  in  all  40-68  days  in  the 
laboratory  at  a  temperature  of  70-80''  F.,  and  75-90  days  in  nature. 
-All  stages  are  described.  It  has  not  yet  been  possible  to  determine  the 
duration  of  the  life  of  the  adult,  but  although  the  insect  is  hardy  and 
frequently  makes  good  use  ot  shelter  as  a  protection  against  cold,  its 
pronounced  cannibal  habits  and  the  number  of  its  pttdatorv  enemies 
reduce  the  likelihood  of  longevity.  A  list  is  given  of  the  natural 
enemies  of  i4.  simplex,  the  most  important  of  which  are  birds  and  certain 
rodents.  Garden  crops  of  all  kinds,  fruits  such  as  gooseberries,  currants 
and  apples,  and  practically  all  field  crops  are  subject  to  attack,  as  well 
as  a  large  number  of  uncultivated  ])lants,  a  list  of  which  is  given. 
The  grasshoppers  are  almost  continually  in  motion  from  the  time  thev 
hatch  in  the  spring  until  they  disappear  in  the  atitumn.  a  band  once 
in  motion  travelling  in  a  straight  line  irrespective  of  obstacles.  The 
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general  dirt  ction  of  the  migrations  varies  from  one  locality  to  another, 
but  appears  to  remain  fairly  constant  in  a  given  locality  from  year  to 
year.  No  explanation  of  the  choice  of  direction  has  yet  been  found. 
The  information  given  concerning  the  insect  enemies  of  A.  simplex 
and  the  measures  employed  against  it  has  ahready  been  noticed  [R,A.  E,, 
A.  xvii,  479]. 

Swain E  (J.  M.).  Fighting  Insect  Pests  irom  the  Air.—Canada,  xcvi, 
no.  1257,  p.  203,  2  figs.    London.  15th  February  1930, 

Serious  injury  to  forests  in  Caniuia  has  been  caused  for  the  jiast  two 
U'enerations  by  a  number  of  leaf-eatint^  instcts.  Among  those  of 
primary  importance  are  the  spruce  budvvona  [Tortrix  Jumijerana, 
Clem.j  and  the  larch  sawfly  [Lygaeontnuitus  erichsoni,  Htg.j,  which  in 
eastern  Canada  in  the  past  45  years  have  destroyed  commercial  timber 
estimated  at  200  milhon  cords.  Tests  in  controlling  T.  fumiferana 
by  dusting  infested  areas  from  aeroplanes  were  conducted  in  three 
Provinces  durinL'  1927-29,  but  o\vin^(  to  its  extreme  resistance  to  poison 
<lusts  further  experiments  are  necessary.  In  1929,  in  Quebec,  similar 
tests  were  conducted  against  the  hemlock  louper  [Ellopia  jisuiiunu. 
Gn.]  on  balsam  fir  [Abies  hahamea]  and  spruce;  dusting  with*  15 tons 
of  cakdum  arsenate  over  an  area  of  2h  square  miles,  at  the  rate  of  10 
to  20  lb.  to  the  acre  (or  about  one  ton  of  dust  to  the  hour),  gave  90  per 
cent,  control.  Similar  operations  apainst  this  j>est  on  hemlock  [Tsuga\ 
in  Ontario  and  on  a  smaller  scalt  in  British  Columbia  gave  very 
.satisfactory'  results.  This  method  of  control  will  be  most  useful 
against  insects  such  as  £.  jfisceUana,  wldch  appear  on  small  areas  and 
spread  rapidly  over  extensive  stands  of  timber*  feeding  in  an  exposed 
condition  on  the  foliage. 

Gahan  (A.  B.).  flymmymical  and  descriptive  Notes  on  murasitio 
Hymenoptera. — Proc.  U.S.  Nat.  Mus,,  Ixxvii,  art.  8.  no.  2831, 
12  pp.    Washington,  D.C..  1930. 

Among  the  new  species  described  are  the  Braconids,  Opius  bellus 
from  Anastrepha  fraterculus,  Wied.,  in  the  Panama  Canal  Zone,  and  0. 
li'ctoides  from  Rhagoh'tis  pcmoneUa,  Walsh  [symphoricarpi ,  Cnrr.)  on 
snowberry  Symphoruarpus ^  in  Oregon  ;  the  Eulophids.  Hot ii>minus 
dcprcssus  from  Bruchus  pruininus,  Horn,  in  California,  and  PU  urotropis 
deirimentosus  from  cocoons  of  Perisierola  sp.  attacking  Xcphaniis 
serinopa,  Meyr.,  in  India  ;  and  the  Chalcid,  Brachymeria  nephantidis 
from  N.  serinopa  in  India.  Notes  arc  pven  on  the  hosts  and  s\  nonymy 
of  other  species,  inchidint^  A  phidcncxrtus  aphidivorus,  Mayr  [schizo- 
nciirae,  Ashm.,  aphidi pIniLins.  Ashm.,  jiu^oioui,  Ashm.,  lithstcri.  How.); 
TcUnonius  conneclam,  .\slun.,  and  T.  sphini^is,  Ashm.  [moniliconm, 
^hm.),  both  obtained  without  hosts  in  St.  Vincent  and  from  eggs  of 
Prohparce  {Phlegetkontius)  sexia,  Job.,  in  San  Doming  and  the  latter 
from  the  same  host  in  Porto  Rico,  Tinnessee  and  Florida  :  and 
Cephalonomia  farsalis,  A^hm.  [kiefferi.  Fout-i,  the  commonest  Bethylid 
.'.ttackini?  stctred  product  pests  in  .Xnirrica.  including  Silviinus  {(Jryzut'- 
philus)  siinttaniensis,  L.,  and  CuUndra  {Siiophilu:>)  oryzac,  L. 

Rhabdepyris  zeae,  Wtstn.,  originally  described  from  England  as 
associated 'with  Coleoptera  in  maize  from  West  Africa,  has  now  been 
recorded  from  Indiana,  probably  parasitising  Triboliutn  confmum, 
Duv, 
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UcHiDA  (T.).  Beschieibungen  der  neaen  echten  Schlapfwespen  aus 
Japan,  Korea  und  Formosa.  L^-^escriptioiis  of  new  Ichneumonids 
from  Japan,  Korea  and  Formosa.] — Insecia  matsum.,  iv,  no.  3. 
pp.  121-132,  3  figs.   Sapporo,  March  1930. 

Among  the  new  species  described  are  Pimpla  iabatai  Irum  the 
I-asiocampid,  Dcndrolimus  albolineatus,  Mats.,  Angitia  pyraustac  from 
the  Pyralid,  Pyrausfa  nubilalis,  Hb.,  and  Mesockorus  narangae  from  the 
Noctuid,  Naranga  aenescms,  Moore,  all  from  Japan. 

Kalshoven  (L.  G.  £.).  De  hiologie  van  de  diatttaRuiit  {KaloUrmes 
tectonae  Damm.)  in  verband  met  zijn  bestrijdinff.   [The  Biology  of 

the  Teak  Termite  in  romu  ction  with  its  Control.] — Med.  8vo, 
xi+154  pp..  20  y)ls.,  9  figs.,  54  refs.  Wageningen,  Thesis,  Land- 
bouwhoogeschooi,  1930.    (With  a  Summary  in  Enghsh.) 

An  account  is  gi\'en  of  observations,  begun  in  1923,  on  Calolermes 
tectonae,  Damm.,  which  is  a  scrions  pest  of  teak  in  Java  [R.A.E., 
A,  iv,  ]55  ;  x,  (S24  .  The  nu-thods  followed  for  collecting  the  colonies 
as  cunipittc  as  possible  are  described.  Descriptions  are  given  of  all 
stages  of  C.  teckmae  and  of  the  imago  and  soldier  of  a  new  species, 
C.  dalbergiae,  which  has  similar  habits,  but  has  only  been  found  locally, 
whereas  C.  tectonae  is  widely  distributed  in  the  teak  forests.  In  t^ 
living  trunks  the  nests  are  always  at  a  height  of  several  yards,  because 
the  colonies  are  founded  in  the  remains  of  dead  branches  under  or  inside 
the  crown.  In  teak  the  injury  results  in  conspicuous  swellings.  Lists 
are  given  of  trees  attacked  by  C.  tectonae,  and  of  those  so  far  found  to 
be  immune.  The  development  of  the  colonies  is  very  slow  in  the  first 
years,  and  there  is  no  danger  of  the  infestation  spreading  until  the 
swelling  is  3-^  \'ears  old.  There  is  thus  ample  time  to  remove  infested 
trees.  When  the  wood  of  an  infested  tree  is  drying,  the  colony  can  still 
persist  for  some  time,  and  the  appearance  of  sexual  forms  is  hastened. 
Trees  with  swellings  must  not  therefore  be  left  standing  vriien  ringed, 
and  swellings  removed  when  the  timber  is  cut  up  must  be  burnt  or 
otherwise  d^t  with.  The  swarming  of  the  sexual  forms  lasts  for  weeks 
and  occurs  in  the  first  half  of  the  west  monsoon  [v-ct  s*  :i<on\  The 
winged  termites  do  i?ot  appear  to  have  anv  inclination  to  leave  the 
forest,  and  probably  ncw  colonies  are  formed  only  in  the  immediate 
vicinity  of  the  old  ones.  If,  however,  they  issue  from  wood  outside 
a  forest,  they  fly  to  it,  so  that  infested  wood  intended  for  fuel  should 
not  be  stacked  near  a  forest. 

Leefmans  (S.).  Een  emstige  engerlingenplaag  op  eene  thee-  en 
rubberondememing  veroorzaakt  door  Ex  op  hoi  is  hypoJcuca  Wied. 
[A  serious  Cockchafer  Infestation  in  a  Tea  and  Rubber  Plantation 
due  to  E.  hypokuca.] — Dc  Bergcultures,  iii,  p.  1999  (reprint 
16  pp  ).    ?  Batavia,  28th  December  1929. 

Tea  and  rubi)er  in  a  plantation  near  Bnitenzorg,  Java,  were  scverelv 
infested  by  the  larvae  of  Exopholis  hypolcuca,  \\  led.  This  Meioionthid 
is  common  in  Java  and  occurs  on  other  islands  of  the  Dutch  East  Indies, 
at  altitudes  between  300  and  3,000  ft.  Records  of  various  food- 
plants  are  given.  At  BuitenzorL;  the  <  ^i^  stage  lasted  12-14  days  ;  the 
larval,  264-318 ;  the  pupal.  17-24  ;  and  the  resting  stage  oi  the  adult 
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after  emergence,  17-37.  In  this  locality,  at  an  altitude  of  about  800  ft., 
the  chief  flight  occurs  in  October-November.  At  higher  altitudes  it  is 
later,  and  above  3,0(M)  ft.  development  probably  requires  more  than 
a  year.  The  adults  feed  on  the  leaves  of  cacao,  banana,  coconut,  and 
other  trees.  In  captivity  from  14  to  58  eggs  were  laid  by  a  female. 
On  the  infested  pmntation  nearly  13,500,000  larvae  were  collected 
over  an  area  of  about  330  acres.  In  plots  of  young  Hevea  containing 
Tephrosia  Candida,  Clitoria  lauri folia,  Crotalaria  anagyroides,  and 
C  ah  Oogonium,  and  covering  about  I'^O  acres,  over  one-quarter  of 
the  rubber  had  to  be  replanted,  together  with  all  green  manure  plants 
except  Tephrosia  and  Clitoria,  which  were  not  attacked.  Hevea 
planted  in  January  was  in  quite  good  condition,  but  that  planted  in 
March  had  suffered  severely ;  possibly  the  former  had  become  well 
established  before  the  larvae  were  present.  Tea,  owing  to  its  different 
root-system,  was  much  less  Fcvcrely  injured.  Hevea  had  previously 
been  only  slightly  attacked,  but  it  is  possible  that  £.  hypoleuca  may 
develop  into  a  serious  pest  of  this  plant.  In  one  instance,  rubber 
nurseries  in  heavier,  clay  soil  were  not  attacked. 

DoDD  (A.  P.).  The  Progress  oi  Biological  Control  of  Prickly-pear  in 
Australia. — Med.  8  vo.  44  pp.,  12  pis.  Brisbane,  Commonwealth 
Prickly-pear  Bd.,  October  1929. 

This  report  continues  the  record  of  operations  of  the  Commonwealth 
Prickly-pear  Board  [R.A.E.,  A,  xvii,  1U5]  to  the  end  of  May  1929,  and 
reviews  the  present  situation  with  regard  to  the  control  of  Opuntia  spp. 
The  method  of  shipping  their  insect  enemies  from  America  and  the  work 
of  their  acclimatisation  and  establishment  in  Australia,  and  research 
work  with  introduced  insects  and  diseases  of  prickly  pear  are  discussed. 
It  is  considered  that  the  introduction  of  the  Pyralid.  Cuclohlasfis  cactontm. 
Berg,  has  changed  the  future  prospects  with  regard  to  possible  eradica- 
tion of  the  pear,  which,  it  is  hoped,  will  within  a  few  years  have  com- 
pletely disappeared  over  vast  areas.  C.  cactorum  has  been  established 
in  Australia  without  great  difficulty  and  has  shown  greater  hardiness 
than  allied  species  in  withstanding  wet  weather.  Large  numbers  of 
the  moth  borers,  however,  succumb  to  extreme  heat  combined  with 
lack  of  humidity,  the  cocoons  being  destroyed,  the  adults  dying  without 
ovipositing,  and  the  eggs  themselves  becoming  desiccated.  A  combina- 
tion of  hot  and  dry  conditions  has  j^revented  the  moth  from  yielding 
a  normal  increase  in  one  district.  The  Chakid,  StomtUoceras  melitarae, 
Gir.,  the  only  important  one  of  the  four  native  parasites  of  C.  cactorum, 
Attacks  the  cocoons,  though  the  proportion  destroyed  rarely  reaches 
5  per  cent.,  except  in  Central  Queensland,  where  the  degree  of  parasitism 
has  been  as  high  as  12  per  cent,  in  some  instances.  In  certain  districts 
the  larvae  are  also  preyed  upon  b\'  birds. 

C.  cadortim  differs  from  the  other  enemies  of  pricklv  pear  in  the 
great  rapidity  with  which  it  destroys  it.  In  some  cases  the  area  of 
destruction  has  increased  tenfold  or  more  in  four  months,  and  it  is 
^timated  that  at  least  90,000  acres  of  prickly  pear  have  been  destroyed 
^y  the  moth,  chiefly  in  the  last  12  months.  C.  cactorum  is  a  native  of 
Cruguay  and  the  north  of  Argentina,  in  which  countrv  it  was  found  in 
1914  [R.A.E.,  A.  iii.  126]  and  again  m  1924.  About  3.000  eggs  were 
exported  in  1925  to  Australia,  wliere  the  insect  proved  an  immediate 
success.  The  larvae  throve  throughout  the  winter  on  O.  inermis  and 
0,  stnctUt  and  in  September  produced  moths  that  laid  100,000  eggs. 
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The  second  generation  yielded  2,540,000  eggs,  an  increase  of  over 
900  per  cent,  in  12  months.  Liberations  comprising  9,000,000  eggs 
were  made  during  the  period  February  1926  to  March  1927  from 
the  north-western  fringe  to  the  southern  extremity  of  the  infested 
country.  At  this  juncture  it  was  possible  to  abandon  the  rearing  of 
larvae  in  cages,  the  necessary  eggs  being  laid  by  moths  emerging  from 
cocoons  collected  in  the  field.  The  Board  discontinued  liberation  work 
in  March  1927.  and  the  State  organisations  that  took  it  over  have 
released  over  300,000,000  eggs  between  September  1927  and  March  1929. 

The  eggs  are  laid  in  long  chains  of  up  to  150,  averaging  75,  and  take 
3-6  weeks  to  develop.  One  female  may  deposit  200  eggs,  but  the 
average  is  100.  The  larvae  live  in  colonies  of  20-100  within  the  pear 
segments,  emerging  only  rarely.  \Mien  mature,  they  spin  white  cocoons 
under  the  bark  or  between  the  destroyed  pear-joints.  The  cocoon 
stage  lasts  3-6  weeks,  and  the  moths  Hve  only  a  few  days.  There  are 
generally  two  generations  a  year,  oviposition  taking  place  in  September- 
October  and  January-February.  The  summer  brood  of  larvae  develops 
in  4-8  weeks,  but  the  winter  brood  spends  6  months  in  the  lan^ 
stage.  In  Central  Queensland  a  third  generation  occurs,  so  that 
all  stages  of  the  moth  can  be  found  almost  all  the  year  roimd.  The 
larvae  eat  out  the  interior  of  the  pear  joints,  tunnelling  from  joint  to 
joint  or  leaving  a  destroyed  pad  to  seek  fresh  quarters.  The  whole  of 
the  inside  of  the  younger  segments  is  eaien,  but  older  pads  are  not 
destroyed  entirely,  though  wet  rots,  caused  by  fungi  and  bacteria, 
rapidly  complete  the  work.  The  larvae  may  penetrate  into  the  under- 
ground bulbs  and  even  the  roots  of  the  plants,  and  with  the  aid  of 
associated  rots  the  clumps  may  be  entirely  killed.  Although  the  moths 
have  been  known  to  travel  at  least  10  miles  before  depositing  their 
eggs,  most  of  them  oviposit  in  the  immediate  vicinity  of  their  place  of 
emergence,  so  that  as  many  as  1,000,000  eggs  may  be  laid  to  the  acre. 

Though  rather  less  successful  in  some  of  the  more  southern  areas, 
C.  cactorum  appears  to  be  particularly  adapted  to  the  greater  part 
of  the  infested  territory  and  to  be  sp^dally  inimical  to  Opuntia  inermis. 
The  succulent  t)rpe  of  this  species  is  more  readily  destroyed,  but  effective 
work  has  also  been  done  on  the  more  resistant  tvpe  of  the  open  forest 
lands.  0.  stricta  of  Central  Out  ensland  is  rapidly  eradicated  in  the 
scrub  lands,  but  the  rate  of  destruction  in  the  open  country  is  much 
slower  than  in  the  case  of  0.  inermis.  0.  aurantiaca  is  also  readily 
destroyed.  O.  strepiacaniha,  although  freely  attacked,  is  not  completely 
eradicated  except  in  the  case  of  the  young  plants.  The  young  plants 
of  0.  tomentosa  are  destroyed,  but  the  moths  seldom  oviposit  on  the 
larger  ones. 

Other  enemies  of  Opuntia,  of  which  a  brief  account  is  ^ven.  are 
Chelinidea  tabulata,  Burm.,  Dacfvlopius  spp.,  and  Titrunychus  opuntiae. 
Banks.  In  an  appendi.v,  a  list  is  given  of  the  insect  enemies  of  the 
Cactaceae,  all  of  which  are  exclusive  to  that  family. 

RouGHLEY  (T.  C.)  &  Welch  (M.  B.).  Wood  Borers  damaging  Timber 
in  Afutnlia. — Bull,  Technol.  Mus.,  no.  8,  2nd  edn.,  27  pp.,  18  figs. 
Sydney,  1929.   Price  Is. 

This  edition  is  almost  identical  with  the  previous  one  iR.A.L., 
A,  xiii,  2281.  It  has  been  generally  assumed  that  Lydus  brunncus, 
Steph.  (pow  (1(  r  post  beetle)  lays  its  eggs  only  in  seasoned  timber  that  is 
probably  dry  right  through ;  beetles,  however,  have  been  observed  to 
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(  merge  from  timber  that  has  been  felled  not  more  than  five  months. 
The  borers  have  also  been  observed  working  in  cedar  ot  which  the 
average  moisture  content  was  47  per  cent.  Probably  the  most  effective 
treatment  against  all  borers  in  seasoned  timber  is  heating  at  a  tem- 
perature of  1 14-1 17**  F.  The  degree  of  heat  penetration  in  a  moderately 
dense  wood  is  such  that  within  five  minutes  after  exposure,  all  borer 
life  in  1  inch  boards  is  destroyed. 


Newman  (L.  J.),  O'Connor  (B.  A.)  &  Andrewaktha  (H.  G.).  Wax 
Scale  ( Ceroplastes  ceriferus,  Anderson). — J.  Dept.  Agric.  W. 
AusL,  (2)  vi,  no.  4,  pp.  516-526,  8  figs.  Perth,  W.A.,  December 
1929. 

Ceroplastes  ceriferus,  And.  (Indian  wax  scale)  was  introduced  into 
eastern  Australia  in  1897,  and  from  there  spread  into  Western  Australia 
on  Citrus  in  1911.   It  has  since  been  recorded  in  the  latter  State  on 

various  native  plants,  and  apricot,  pear  and  persimmon,  in  proximity 
to  Citrus,  have  also  been  found  slightly  affected.  Observations  over 
a  period  of  2  years  indicate  that  each  female  is  capable  of  laying  900- 
l.UUU  eggs,  and  although  there  is  onlv  one  generation  a  year,  there  are 
individual  variations  in  egg  development  and  hatching.  Oviposition 
begms  about  the  first  week  in  October  and  continues  at  intervals  until 
the  fiarst  week  in  December.  It  was  fomid  that  before  all  the  scales  had 
oviposited,  30  per  cent  of  the  6rst  eggs  laid  had  already  hatched,  but 
the  larvae  were  still  living  under  the  parent  scale.  Egt^s  not  laid  till 
December  would  nf)t  hatch  till  the  hrst  week  in  February,  bnt  the  main 
issue  takes  place  from  20th  December  to  7th  January,  and  the  firet 
treatment  is  recommended  to  be  applied  about  7th-10th  January. 
A  second  treatment  for  belated  larvae  may  be  applied  at  the  end  of 
February.  The  newly  emerged  larvae  crawl  on  the  leaves,  where  they 
settle  temporarily  and  construct  their  waxy  coverings.  Three  weeks 
later  those  that  survive  migrate,  though  a  large  proportion  fall  to  the 
i,Tound  or  die  in  the  process,  and  onh-  about  10  per  cent,  of  those 
emerging  reach  maturity.  By  the  end  of  January  most  of  the  scales 
have  settled  down  into  their  permanent  position  on  tlie  young  wood. 
The  shape  of  the  wax  covering  begins  to  change  about  mid-February, 
and  further  pointed  wax  secretions  appear,  eventually  hiding  the  scale 
completely.  After  reaching  the  adult  stage,  the  scales  continue  to 
^eed,  and  the  development  of  the  eggs,  which  occupies  a  period  of 
months,  begins,  eggs  being  discernible  in  scales  dissected  in  mid-Julv. 
The  nude  has  not  yet  been  discovered.  A  brief  description  of  each  stage 
is  given. 

C.  ceriferus  may  be  controlled  at  its  most  vulnerable  stage  by  the 
application  of  a  contact  oU  spray,  or  of  a  solution  counting  of  2-1  lb. 

washing  soda  to  1  gal.  water.  Soda  ash  may  also  be  used  at  half  this 
strength.  In  using  the  soda,  which  eats  away  the  wax,  leaving  the 
f^ocrid  exposed  and  dead,  care  must  be  taken  to  prevent  the  spray  from 
rviiching  the  ground,  as  it  damages  the  roots  and  has  an  adverse  effect 
on  the  chemical  and  physical  condition  of  the  soil.  The  whole  of  the 
tree  and  both  surfaces  of  the  leaves  should  be  thoroughl}*  coated. 
Experiments  in  spraying  the  adults  in  October  before  the  eggs  were 
laid  gave  unsatisfactory  results,  as  the  extent  of  the  waxy  covering  then 
present  proved  resistant  to  all  the  materials  used.  A  small  percentage 
of  the  scales  was  found  to  be  parasitised  by  the  larvae  of  a  Chalcid. 
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Newman  (I.   T  V    Report  o!  Entomologist.— 4 ;n.   J'cp,  Depl,  Agrit. 
W.  AusL  pp.  32-33,    Perth.  VV.A.,  1929. 

Much  of  the  information  contained  in  this  report  has  already  been 
noticed  from  individual  papers  by  the  author.  Calcium  cj^nide 
dust  was  surces5^ftil!v  used  at  the  rate  of  2S  lb.  to  the  acre  against 
Nysiiis  vinilor,  Berj^T. ,  and  Xezara  vindula,  L.,  especiall\'  against 
the  nymphs,  and  Si>!yn//!un(S  viridts.  I..  For  treatment  ul  stacking 
sites  and  flooring  dimnage  against  the  gram  weevil  [CaUindra  ^ranarui, 
L.],  it  was  only  partly  successful.  Lead  arsenate  dust  proved  ver>* 
effective  against  5.  vtridts  and  Hdiothis  {Chhridea)  otsoleta,  F.  In 
pastures  the  former  may  be  controlled  by  fallowing  every  third  year 
before  the  over-summering  eggs  have  b^  '-n  produced.  Other  pests 
orcurrincT  in  Western  Australia  during  1928-29  include  Lisfrodert-s 
obliquus,  (iyll.  {tomato  weevil),  wliich  catised  considerable  dainagr 
in  gardens,  IHutella  mactdipennis,  Curt,  [c rue ijer arum,  Zell.)  (cabbage 
moth),  and  Bryobia  praetiosa,  Koch  {praiensis,  Garm.).  Cydia 
PomtmeUa,  L,,  vras  entirely  absent  from  areas  previously  infested.  Ii: 
a  district  where  fruit  trees  were  formerly  severely  attacked  by  Iroit- 
fly  [Cerah'iis  capifafa,  Wied.],  the  crop  was  marketed  without  a  single 
case  of  condemned  fruit,  owing  to  the  co-opera tix  e  use  of  bait -sprays 
Only  one  outbreak  of  Chortoicetes  terminifera,  \\  Ik.,  occurred  in  the 
far  eastern  area,  and  this  was  successfully  dealt  with  by  poison  baits. 


Thorp  (J.  H.).  Control  o£  Codlin-moth  in  Orchards. —  N.Z.  J. 
Agric,  xxxix,  no.  6.  pp.  396-^97.  Wellmgton,  N.Z..  20th  Decem- 
ber 1929. 

The  author  considers  that,  at  any  rate  so  far  as  conditions  in  New 
Zealand  are  concerned,  the  difficulty  in  controlling  the  codling  moth 
[Cydia  pomonella,  L.]  on  apples  is  only  due  to  inefficient  spraying  and 
failure  to  destroy  infested  fruit,  etc.  He  therefore  gives  a  brief  review 
of  the  measures  required,  laying  particular  stress  on  proper  sanitation 
in  the  orchards  and  in  and  around  the  packing  sheds.  The  resrular 
application  of  lead  arsenate  (1^-2  lb.  to  KM)  gals,  water)  should  begm 
with  the  calyx  spray  and  be  continued  at  intervals  of  14  days  up  to 
the  end  of  December  and  thereafter  ever}'  21  days  up  to  the  end  of 
February.  The  addition  of  }  lb.  spreader  to  the  later  sprays  may  be 
desirable  to  ensure  a  better  covering. 


MuGGERiDGE  (J.).  Eutomological  Iiiv«ttigaiioiis.---6  pp.  multigraph. 
[New  Zealand]  3rd  October  1929. 

Pluieilu  mactdipennis,  Curt,  (diamond  backed  moth)  causes  serious 
damage  to  rape  and  turnips  in  New  Zealand.  Parasitism  by  an 
Ichneumonid,  probably  Angitia  lateralis,  Grav.,  amounted  to  about 
7  per  cent.  It  is  intended  to  introduce  A,  fenestralis,  Uolmgr.»  and  A. 
plutellac,  Vier.  ;  before  m>erating  these  parasites  experiments  are  to 
be  made  to  test  whether  competition  between  them  would  tend  to 
reduce  their  efticiency. 

In  1929  a  survey  of  the  possible  insect  vectors  of  potato  virui 
diseases  was  made.  The  insects  found  included  Myzus  persicae, 
Sulz..  Af.  solani,  Kalt.  {pseudosolani,  Theo.)»  Macrosiphtm  get,  Koch» 
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Erythroneura  sp.,  and  various  thrips,  Collembola,  etc.  Surveys  of 
a  tield  in  an  important  potato-growing  locality  revealed  that  Myztts 
solani,  M.  persicae  and  Macrosiphum  get  were  present  on  the  plants 
ill  small  numbers  during  the  growing  of  the  first  croj),  from  July  to 
October  ;  the  first  two  increased  in  numbers  towards  the  end  of  this 
period,  Myzus  solani  being  by  far  the  most  abundnnt  throughout  the 
soason.  while  Mitcrdsiphitm  i^ei  was  very  scarce  indeed.  Myzus  solani 
was  also  found  on  dock  i  Rumex]  growing  among  the  potatoes  ;  it 
is  able  to  reproduce  during  the  winter  on  this  plant. 

In  future  work  on  the  biological  control  of  the  pear  midge  [Dasy- 
neura  pyri,  Bch.]  [cf.  R.A.E.,  A,  xvi,  78],  it  is  hoped  to  ascertain  the 
number  of  generations  of  the  midge  and  the  theoretical  efficiency  of 
the  parasite,  Misocyclops  marchali,  Kieff.,  in  controlling  it. 


MiMEUR  (J.).  Un  nouveau  parasite  du  cotonmer  au  Maioc  ^^riatydiim 
mlella,  Zailer). — Rev,  Path,  veg.,  xvii,  fasc.  1,  pp.  4-6,  4  refs. 
Paris,  January  1930. 

PliUycdya  vilcUa,  Zell.,  has  been  recorded  from  various  parts  of 
Europe,  north  Africa  and  Asia  Minor,  but  has  never  been  considered 
a  pest,  as  the  larva  was  only  known  to  attack  the  wild  malvaceous 
plants,  Lauaiera  arbor ea  and  Malva  syhes$ri$.  During  1929  in  Morocco, 
the  larvae  were  found  devouring  the  ovaries  and  flower  buds  and 
capsules  of  cotton  plants.  Their  entrance  holes  resembled  those  of 
Earias  insulana,  Boisd.,  the  larvae  generally  occurring  at  the  base  of 
the  caly.^,  near  the  flower  peduncles  or  on  the  tips  of  the  bolls. 
Although  not  numerous  on  cultivated  cotton,  they  were  abimdant  on 
L.  trimestris  adjacent  to  cotton  fields,  attacking  ail  aerial  parts  of  the 
plants,  and  in  the  laboratory  completed  their  development  on  the 
dry  seeds.  In  rearing  experiments,  pupation  occurred  in  light  cocoons 
hidden  in  folds  of  dried  bolls,  and  the  pupal  stage  lasted  Ui-16  days. 
The  adult  is  described,  and  the  larvae  are  compared  with  those  of  P, 
gossypidla,  Saund.,  for  which  they  may  easily  be  mistaken. 


Grandi  (G.).  n  Sinoxylon  sexdentaium  Oliv.  e  i  ca?i  Mefonici.  [S. 
sexdeniaHm  and  Telephone  Cables.] — Boll.  Soc,  eni,  ikU.,  Ixii, 
no.  1,  pp.  17-19.   Genoa,  25th  January  1930. 

The  Bostrychid,  Sinoxylon  sexdeniatum,  01.,  occurs  throughout  the 

Mediterranean  basin.  It  is  polyphagous,  but  prefers  figs  and  vines, 
of  wliich  it  infests  withered  and  dead  branches,  or  those  that  have 
been  recently  cut.  The  eggs  are  laid  beneath  the  bark  in  ^Tay  and 
June.  The  larvae  live  in  the  wood  and  pupate  near  the  bark.  The 
adults  emerge  at  the  end  of  sununer  or  hi  autunm  and  hibernate  in 
specially  excavated  shelters  or  sometimes  in  the  pupal  cell.  In  several 
instances  in  Italy  the  beetles  have  recently  attacked  lead-covered 
aerial  telephone  cables.  The  perforations  are  usually  made  near  the 
supporting  hooks,  as  these  afford  the  foot^-hold  necessary  in  boring  into 
a  smrx>th  surface.  The  holes  are  made  in  summer,  but  the  harm 
done  IS  noticed  only  when  rain  ]xnetrates  and  rots  the  envelopes  of  the 
vanous  wires,  thus  causing  a  short  circuit. 

U1874)  20* 
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P^RKZ  (M.  Q.).  Estudio  biol6g:ico  del  icneumdnido  Aphidius  ar:nac 
HaL,  par^to  de  los  pulgones  verdes.  [A  biological  Stud\  <>f 
Aphidius  avenae,  a  Parasite  of  Green  Aphids.] — Eos,  y,  no.  4, 
pp.  427-439,  5  figs.    Madrid,  26th  December  1929. 

In  eastern  Sp  an,  various  green  Aphids  on  lucerne,  peach,  etc.,  are 
heavily  parac^iUbed  by  Aphidius  avcnac,  Hal.  A  description  of  the 
larva  and  adults  of  both  sexes  is  given.  The  eggs  hatch  in  2-3  hours, 
and  development  is  completed  in  6-7  days.  The  rate  of  parasitism 
averages  70-75  per  cent,  and  may  be  over  90.  The  female  passes  its 
entire  life  of  over  6  days  in  oviposition,  feeding  at  intervals  on  the 
honey-dew  produced  by  the  Aphids.  The  fact  that  the  eggs  mature 
in  the  ovaries  so  rapidly  as  to  need  constant  deposition  prevents  the 
female  from  flying  and  limits  the  spread  of  the  parasite.  It  does  not 
usually  leave  a  leaf  until  all  the  Aphids  on  it  have  been  parasitised,  it 
is  therefore  advisable  to  distribute  the  parasite,  even  in  small  numbers, 
for  the  12-15  generations  that  occur  in  three  months  will  soon  check 
any  infestation. 

BiRON  (M  ).  Un  poiMUi  mortd  poor  lei  mi  de  la  yngaB.—Prog.  agnc, 
vitie.t  xciii,  no.  6,  pp.  146-148.   Montpellier,  9th  February  1990. 

Experunents  made  with  different  arsenical  salts  against  the  Iar\  ae  of 
the  vine  moth  [Polychrosis  bt^ana,  Schiff.]  in  1929  proved  that  copper 
arsenite  is  the  best  poison  to  mix  with  sprays  such  as  Bordeaux  mi.xture. 
The  formula  used  was  20  lb.  copper  sulphate  and  30  lb.  lime  [to  100  gals, 
water],  to  which  was  added  10  lb  lead  arsenate,  81b.  calcium  arsenate, 
or  1 J  lb.  copper  arsenite.  The  action  of  copper  arsenite  on  the  larvae 
is  somewhat  complicated  and  variable,  and  is  not  thoroughly  under- 
stood in  spite  of  some  years'  observations,  but  it  is  always  found  to  be 
the  strongest  and  surest  killing  agent,  and  is,  moreover,  easier  to  use 
than  lead  arsenate,  which  is  apt  to  clog  the  apparatus. 

Paillot  (A.).  Traitement  d'hiver  des  arbies  fmitien  par  les  ^motoiops 
d'hnila  mintale  en  ImiiQie  eapfique. — C,R,  Acad,  Agric.  Fr,, 
xvl,  no.  5,  pp.  181-183,  1  ref.  Paris,  1930. 

In  view  of  the  attention  recently  drawn  to  the  difficulties  experienced 
in  preparing  Bordeaux-oil  emulsions,  including  an  anthracene  oil 
emulsion  already  noticed  [RA.E,,  A,  xii,  106],  for  winter  treatment 
of  fruit  trees,  the  possible  causes  of  failure  are  discussed,  the  chief  ol 
which  appears  to  be  insufficient  sifting  of  the  lime.  The  addition  of 
casein  to  the  mixture  presents  no  difficulties,  since  the  powder  can 
simply  be  added  to  the  lime,  but  about  1^  pt.  ol  skim  milk  can  be 
substituted  for  it,  this  being  added  after  the  Bordeaux  mixture  is  made. 
The  preparation  of  the  emulsion  may  be  further  simplified  by  the 
addition  of  certain  sulpho-naphthaline  products  to  the  anthracene  oil 
at  the  rate  of  2 :  100,  which  make  it  directly  emulsifiable  in  the  Bor- 
deaux  mixture.  As  the  emulsifier  can  be  added  long  before  use,  the 
oil  can  be  delivered  in  an  emulsifiable  condition  without  any  great 
increase  in  the  cost.  At  the  present  price  of  the  chief  ingredients,  the 
cost  of  the  emulsion  will  not  exceed  2\d.  a  gallon.  A  single  winter 
application  wiU  be  sufficient  to  clean  the  trees  and  control  both  Coccids 
and  fungous  diseases,  whereas  a  treatment  with  miscible  oil  usually 
nece^itates  a  further  application  of  Bordeaux  mixture. 
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WiLLAUME  (F  ).  Selection  des  principaux  types  de  formules  adaptds 
au  traitements  d'hiver  des  ^bres  fruitiers.— C.^.  Acad.  Agric, 
Fr.,  xvi,  no.  5,  pp.  184-190,  7  refs.   Paris,  1930. 

The  author  briefly  reviews  the  types  of  sprays  that  may  be  used  for 
the  \v4nter  treatment  of  fruit  trees,  of  which  he  considers  tar  distillates 
(carbolineum)  to  be  the  most  satisfactory.  The  best  type  is  composed 
of  anthracene  oil  rendered  miscible  in  water  by  the  addition  of  soap. 
The  term  carboliiieum  should  only  be  applied  to  commercial  prepara- 
tions containing  a  minimum  of  50  per  cent,  anthracene  oil  and  a 
maximum  of  2  per  cent,  phenol  and  4  per  cent,  organic  bases,  without 
any  additic^nal  ingredient  likely  to  injure  vegetation,  the  emulsifier 
being  preferably  resin  soap.  Carbolineum  may  be  applied  during 
the  dormant  period  of  vegetation  to  apple  and  pear  trees  and  vines  at  a 
concentration  of  10  per  cent.,  and  to  bush  fruits  and  trees  bearing  stone 
fruit  at  5-6  per  cent.  It  is  very  effective  against  Coccids,  the  dormant 
eggs  of  Aphids  and  the  eggs  of  Psylla  malt,  Schmidb.,  and  slightly  less  so, 
though  still  satisfactory,  against  the  eggs  of  CheifYuUobia  brutnaia, 
L.,  and  of  Tortricids,  50-80  per  cent,  of  which  are  destroyed.  Car- 
bolineum has  also  been  reported  to  be  effective  against  the  eggs  of 
Argyresthia  nittdella,  F.,  but  does  not  control  those  of  Hyponomeitfa, 
Bryohia  and  Tdranychus.  The  leaves  of  treated  trees  become  larger, 
more  numerous  and  greener  than  those  of  untreated  trees. 

Ellinger  (T.)  &  Chorine  (V.).  Sox  kt  mioobes  d^Ephestia  kiihniella 
Zell. — C,R,  Soc,  Biol,,  ciii,  no.  6,  pp.  401-402,  5  refs.  Pans, 
1930. 

As  the  result  of  a  comparative  study,  the  authors  state  that  the 
two  strains  of  bacteria  that  were  isolated  from  Ephestia  kiihniella, 
Zell.,  by  ^^eta]^ikov  and  Chorine  and  utilised  by  them  af^aiiT^t  Pyrausfa 
nubilalis,  Hb.,  and  were  referred  to  as  Bacienmn  thuringicnsis,  nos.  1 
and  2  [R.A.E.,  A,  xviii,  143,  144]  and  subsequently  as  B.  tphtstiae, 
nos.  1  and  2  [xviii,  207,  256],  are  identical  with  B.  {Bacillus)  thuringien" 
sis  isolated  by  Berliner  and  subsequently  studied  by  Husz  [viii,  252 ; 
xvii,  219 ;  xviii,  148]. 

DiNGLER  (M.).  Ein  Kleinschmetterling  {Argyroploce  lacunana  Dup.) 
als  Schadling  an  Buchensaat.  [A  Microlepidopteron,  A.  lacunana, 
as  a  Pest  of  sown  Beech  SQQd.]—Forsiwiss.  ZbL,  bodii,  pp.  673- 
676,  2  figs.    Berlin,  1929. 

In  1929  small  beech  seedlings  from  seed  sown  under  pines  were 
attacked  by  the  larvae  of  Argyroploce  lacunana,  Schifi.,  which  fed 
principally  on  the  cotyledons.  Beech  has  not  previously'  been  recorded 
as  a  food-plant  of  this  moth.  The  Idmeumonid  parasite,  Phytadidus 
segnteniator,  Grav.,  was  taken  on  one  of  the  infested  plants. 

Keh  (I..).  TJeber  die  Ursachem  starkeren  und  schwacheren  Auftretens 
von  Insekten.  [On  the  Causes  of  the  greater  or  less  Abundance  of 
Insects. — Anz.  Schadlingsk.,  vi,  no.  1,  pp.  1-3.  Berlin,  15th 
January  1930. 

The  author  atrrees  with  Bodenhcimer  [P.A.E  ,  A.  xvii,  489  that 
temperature  and  hunHdit\-  art-  the  chief  factors governiiii:  the  al)undance 
of  insects,  and  discusses  various  points  in  Friederich's  rexdew  of  Boden- 
hcimer's  paper  [xv^iii,  26]. 
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Kalandadze  (L.).    Zur  Biologic  der  Blatlans  Schizonntra  latiigera 
(Hansm.).    (Vorlaufige  Mitteilung.)    [On  the  Biolof^\-  of  the 
Woolly  Aphis,  Eriosoina  lanigerum.    Preliminary  Communication. 
— Anz.  Schddlingsk.,  vi,  no.  1,  pp.  3-6,  1  fig.,  1  rel.  Berliii, 
15th  January  1930. 

Observations  on  Eriosonm  {Schizoncura)  lanr<^erum,  Haiif^m.  (woolly 
apple  aphis)  were  made  in  1927  in  the  Khine  Palatinate  and  m  \92S 
in  Georgia.   It  was  found  that  the  capacity  for  movement  is  veiy 
marked  in  first-stage  larvae.   They  can  travel  on  paper  at  the  rate  of 
3^ds  an  hour,  but  can  only  spread  for  small  distances  in  nature 
because  their  progress  on  the  c^roiind  is  slow  and  (lifTuult.  Thev 
can  resist  starvation  for  5-H  daws  on  an  average.    Older  larvae  become 
more  and  more  incapable  of  movement  and  le.ss  resistant  to  hunsfer. 
The  Aphids  can  survive  for  a  fortnight  on  cut  one-year-old  branches 
lying  on  damp  earth  in  the  .shade.   They  can  live  for  a  considerable 
time  under  water,  sometimes  9-12  da}^,  according  to  the  age  of  the 
branches  and  the  thickness  of  the  wax  coating.    This  would  suggest 
that  the  method  of  submercj^in^  the  roots  of  infested  apple  trees  is  of 
little  value.    Alatae  occurred  in  the  Palatinate  from  24th  Juuv  until 
early  November,  but  in  Georgia  they  did  not  appear  until  lOth  >t Dteni- 
ber  onwards  [cf.  K.A.E.,  A,  xiii,  314;  xiv,  221].    In  the  Paiaunatc 
the  alatae  almost  always  produced  sexuales,  and  only  rarely  did  young 
with  a  long  proboscis  a{)pear  [cf.  xiv,  221].    In  Georgia  the  alatae 
produced  sexuales  exclusively.    One  individual  produced  2-5  larvae 
on  an  average.    In  experiments  in  the  Palatinate,  alatae  and  sexuales 
were  placed  on  the  branches  of  Ultnus  americana  in  gauze  bags.  Three 
weeks  later  no  eggs  or  living  sexuales  were  to  be  found,  and  in  the 
following  ipiing  no  galls  occurred  on  the  leaves.    No  observations 
could  be  made  in  Georgia  as  U,  americana  was  absent.   This  seems  to 
confirm  the  view  that  the  European  strain  of  the  Aphid  is  a  special 
biological  race  confined  to  apple,  and  that  the  alatae  producing  sexuales 
have  no  significance. 

Natural  enemies  ob.served  in  the  J^alatinate  included  the  Chrysopitls, 
Clirysopa  scpicmpimctata,  Wesm.,  prasina  var.  abdominalis,  Burm., 
and  C.  fortnosa,  Br.,  but  they  are  unnnportant  as  regards  control. 
The  introduced  parasite,  Aphelinus  mali,  Hald. ,  appears  more  promising. 

MoKSTATT  (H.).  Die  Mittelmeerfruchtfliege,  Ceraiitis  capitata  Wied. 
[The  Mediterranean  Pruit-Fly.]— /Inz.  SchSdlingsk.,  vi,  no.  1, 
pp.  6-8.    P>eriin,  15th  January  1930. 

This  is  a  brief  survey  of  the  history  of  the  occurrence  of  CeraHtis 
capiiaia,  Wied.,  throughout  the  world. 


Eckstein  ( — ).  Etwas  vom  Kohlweissling  [Pieris  bmssicar  L.'. 
[Some  Notes  on  the  Cabbage  V\ hite  Butterfly.] — Anz.  Schadiingsk., 
vi,  no.  1,  pp.  9-10.   Berlin.  15th  January  1990. 

A  chronological  account  is  given  of  laboratory  obscr\'ations  on 
Picris  bnissicae,  L.,  between  25th  November  1928  and  12th  June  1929. 
Pupae  kept  in  a  room  without  artificial  heat,  but  in  which  the  tempera- 
ture did  not  fall  below  freezing  point,  yielded  adulte  before  those 
kept  in  a  warm  room. 
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IUmbousek  (F  ).     Die  Riibeiischadlinge  im  Jahre  1927  and 

■Beet  Pests  in  1927  and  1928  -Z.  Zuckerind.  csL  Repub.,  liv  (xi), 
no.  11,  pp.  105-114,  4  figs.    Prague,  1929. 

Most  of  the  beet  pests  recorded  in  Czechoslovakia  in  1927  and  1928 
were  the  same  as  those  observed  in  1926  -  R.A  .E.,  A,  xv,  31B\  \Mre- 
worms  occurred  in  very  great  abundance,  and  naphthalene  proved 
inetiective  as  a  repellent  against  them  if  food  was  scarce.  It  is  pointed 
out.  however,  that  the  Cryptophagid.  AUmaria  linearis,  Steph.,  is  often 
res]X)nsible  for  the  injury  attributed  to  them.  Flea-beetles,  Haltica 
spp.,  caused  damage  in  some  localities;  the  injury  done  by  Cassida 
nebulosa,  L.,  and  C.  nobilis,  L.,  is  often  attributed  to  them.  Phyto- 
fnetra  (Pinsia)  f^amrm,  L.,  was  a  serious  pest  in  1928.  Of  its  parasites, 
the  commonest  were  the  Tachinids,  Tachina  larvarum,  L.,  Pales 
pavida,  Mg.,  and  Bucentcs  cnsiata,  ¥.,  and  the  Ichneumonids,  Exetastes 
gradlicomis,  Gr.,  and  Pimpla  exammUor,  F.  Opiiis  nitidulalor, 
Nees,  was  obtained  from  two  pupae.  The  beet-fly,  Pegomyia  hyoscy* 
ami  var.  hetae,  Curt.,  which  is  the  usual  host  of  this  Braconid,  was  not 
abundant.  It  was  found  that  O.  niddulator  can  be  bred  on  the  larvae 
of  I.nciliti  caesar,  L.,  the  C(Hninon  hoiise-fly  [Musca  domcstica,  L.] 
and  the  l)Iuebottle  flv  [Calii pliura  romitoria,  LJ.  Aphis  jahae.  Scop., 
was  numerous  in  1927,  but  owing  to  parasites  and  rain  it  was  .scarce 
the  next  summer. 

Rambolsek  (F.).  Ueber  die  FUddrahtwiirmer.  n.  Biologifloher  Tell. 
iC)n  the  Field  Wireworms.  II.  Biological  Part.^— ^.  Zuckerind. 
csl,  Repub.,  liv  (xi).  no.  20.  pp.  197-201,  1  fig.   Prague,  1929. 

In  Czechoslovakia  the  field  wireworms  [cf.  R.A.E.,  A,  xvii,  208, 

664]  have  different  oviposition  periods.  Lacon  {Brachylacon)  mttrinus, 
L.,  Corymhitcs  {Selatosotnus)  aeneus,  L.,  C.  (5.)  latus,  ¥.,  As^riofes 
spittator,  ]..,  and  .4.  obsaints,  I..,  oviposit  in  spring,  .\fe!(inofus  brunnipes, 
(jerin.,  and  perhaps  also  Athous  biculor,  Gooze  (loiiL^icollis,  Ol.)  and 
A.  obscurus,  Payk.  {Jiaemorrhoidalis,  F.),  in  late  spring  or  early  summer, 
and  Agriotes  usHdatus,  SchaU.  (the  most  common  species),  Athous 
niger,  L.,  and  A,  ahscurus  in  summer.  Adults  of  the  last  two.  however, 
often  appear  in  spring.  AgrioUs  lineatus,  L.,  which  is  usually  found  in 
damp  meadows,  occasionally  occurs  in  fields,  but  onl v  on  cereals.  Adults 
are  present  from  late  summer  to  Mav.  Agriotes  obscurus  and  .1.  spiitator 
also  hibernate  in  the  adult  statue,  as  probably  do  L.fnurinHs,  Cacncus, 
C.  lulus,  M.  brunnipes  and  Aikous  spp.  The  eggs  of  all  the  species 
are  coated  with  an  adhesive,  so  that  they  become  covered  with  soil 
particles.  For  observation  purposes,  they  should  be  taken  from  the 
ovaries  and  the  larvae  bred  with  sufficient  moisture  and  air. 

The  larvae  of  Agriotes  ustulatus  hatched  in  6  days  and  survived 
without  food  for  three  weeks.  This  capacity  to  resist  starvation 
explains  why  severe  injury  occurs  in  fields  where  food  is  available  for 
only  part  of  the  year.  The  eggs  are  usually  laid  in  lields  with  perennial 
plants  such  as  clover  and  lucerne.  The  larvae  come  to  the  surface 
of  the  soO  at  night  after  rain  or  heavy  dew.  In  spring  they  can  be 
found  1-4  inches  beneath  the  surface,  hibernation  occurring  at  greater 
depths.  Xewly  sown  beet-seed  is  very  attractive,  and  as  lonq  as  it  is 
available,  the  beet  plants  are  not  attacked.  The  pupal  sta^e  was 
found  to  last  1-3  wetks.  pnpnfimi  occurrincT  in  June,  or  sometiints  in 
May.  The  adults  live  in  >uniuicr  on  umbeliileruus  and  other  plants, 
feeding  on  the  pollen.   AgrioUs  obscurus  pupates  early  in  April. 
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The  measures  advised  against  these  wireworms  include  collection 
of  the  adults  and  the  use  of  baits  for  the  larvae  Ponltrv,  particularly 
turkeys,  have  proved  of  considerable  value  in  clearing  the  larwie  from 
the  fields.  Attempts  to  iufect  the  latter  with  Bcauvcria  basaiana  were 
unsuccessful. 

Vos  (H.  C.  C.  A.  A.).  Be  invloei  van  Pmtdococcus  eitri  (Biao)  Fern, 
op  de  plant.  [The  Influence  of  P,  dtri  on  the  Plant. '—Med.  8vo. 
[ID  81  pp.,  38  figs.,  3  pis.,  34  refe.  Rijks-Univ.  Utikht,  Thesis. 
1930. 

Pseudococcus  ciiri,  Risso,  on  CoUus  wras  used  in  experiments  on  the 
effect  of  infestation  by  Coccids  on  plants.  Its  biology  and  develop- 
mental stages  are  described,  some  ori.e:inal  notes  being  included.  Male*? 
amoLiiUed  to  20  per  cent,  of  the  adults.  Twenty-four  hours  alter 
801)  larvae  had  been  placed  on  the  upper  leaf-surface  onl^-  47  were 
still  there ;  all  the  others  had  moved  to  the  lower,  shadoi  surface. 
In  boxes,  however,  the  larvae  moved  towards  the  light,  but  this 
difference  in  behaviour  has  not  been  explained.  The  saliva,  the 
puncturing,  and  the  effect  of  infestation  are  discussed.  The  injury- 
done  appears  to  be  solely  due  to  the  removal  of  food-material  from 
the  plant. 

Reports  received  fiom  Experiment  Stations,  1928-1929.  -Med.  8vo, 
xi+268  pp.,  ill.  London,  Empire  Cotton  Growing  Corp.,  1930. 
Price,  2s.  6(^. 

Cotton  pests  at  the  Biloela  Station,  Queensland,  are  discussed  by 
W.  G.  Wells  (pp.  22-24).  Cotton  was  planted  late,  and,  probably  in 
consequence,  suffered  more  from  the  attacks  of  HdioUUs  obsoleta  F. 

frr  )rn  ear-worm)  than  ever  before.  Evidence  again  points  to  the  theor\- 
that  damage  from  this  moth  is  correlated  with  late  plantiutr  on  rich 
alluvial  loamy  soils  ;  late-planted  crops  on  clay  soils  seem  to  be  re- 
markably free,  from  attack,  probably  because  growth  is  slower  and 
so  the  plant  is  less  attractive.  Thnps  tabaci,  IJnd.,  caused  serious  loss 
of  terminals  in  many  plots  planted  in  November,  doubtless  owing  to 
scarcity  of  rain  [cf.  'R.A.E.,  A,  xvii,  293].  Some  larvae  of  PkUyedra 
gossypidla,  Saund.  (pink  bollworm)  were  taken  on  ripe  or  green  bolls, 
together  with  Farias  hiregeli,  Rogenli.  (rou^h  bollworm)  and  DiclwcnKis 
{Conogcihcs)  punctijcralis,  Guen.  (peach  or  maize  grub)  ;  it  is  not  of  any 
serious  importance  at  present,  but  very  careful  clearing  up  of  the  crop  Cs 
necessary.  A  uUtcosUmum  nigrorubrum,  Dall.  (false  stainer)  is  increasing 
in  numbers  and  is  probably  the  cause  of  punctures  that  have  previously 
been  attributed  to  Dysdercns  cifif^ulntus.  F.  (sidae,  Montr.)  and  to 
7'c-cfocoris  lifuola,  F.,  and  perhaps  of  square  shedding  and  loss  of 
terminals. 

From  Natal  (Candover),  F.  S.  Parsons  and  P.  A.  Bowmaker  report 
(pp.  71-72)  a  light  infestation  of  Diparopsis  casianea,  Hamps.  (Sudbn 
bollworm)  in  the  spring,  which  gradually  increased  on  ratoon  cotton 
in  Januarv  ;  in  ^farch  and  April  it  was  abundant  and  heavilv  dama?i  ''. 
late  crops.  H.  {Chloridca)  ohsolcta  was  abundant  in  January  and 
February,  almost  ruining  the  ratoon  crop  and  greatly  reducing  the 
yield  from  plant  cotton.  Dysdcrcus  spp.  (cotton  stainers)  appeared 
in  April.  Experiments  to  determine  the  best  date  for  planting  began  on 
29th  October,  and  cotton  planted  on  that  date  was  less  stained  than 
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that  planted  later.  !^yn!];rns  rugifrons,  Baly,  is  now  considered  a 
major  pest  of  cotton  in  Natal.  Rc>idcs  the  me.i'iiire?  already  noticed 
xvii,  293],  growers  are  urged  to  plant  a  few  ruws  oi  cotton  with  the 
appearance  of  the  earliest  spring  rains,  even  in  roughly  prepared  ground, 
in  order  to  attract  the  beetles  before  the  main  crop  is  planted,  and  to 
dust  heavily  these  small  areas,  as  the  beetles  have  been  observed  to 
concentrate  on  self-so^\Tl  cotton  plants  in  spring  or  late  winter.  Pii'^seoh 
fusca,  Tuller  (maize  stalk  borer)  was  so  destructive  that  no  grain  could 
he  produced  irorn  Soyghum  grown  near  native-growTi  maize  and 
Sorghum,  though  m  other  localities  good  crops  were  harvested. 

Experiments  with  light  traps  for  Diparopsis  easianea  were  continued 
by  C.  B.  R.  King  in  Portuguese  East  Africa  near  Lorenzo  Marques 
(pp.  85-90).  Aci  tylene  lights  were  found  to  attract  females,  nearly 
all  of  which  when  captured  were  gravid,  but  electric  light  attracted 
more  strongly  than  acetylene  ;  moreover,  the  use  of  acetylene  involves  . 
a  good  deal  of  labour  and  supervision.  Generally  speaking,  about 
20  candle  power  per  acre  seemed  necessary  with  acetylene,  and  electric 
light  was  about  six  times  as  effective.  The  problem  of  range  of  effective- 
ness of  the  lights,  however,  is  probably  complicated  by  the  absorption 
of  the  light  rays  of  shorter  wave  lengths.  Experiments  in  America 
and  France  witli  other  insects  [R.A.E..  A,  xvii,  42,  332,  571]  are  quoted 
in  support  of  this  theory.  The  American  bollworm  moth  [H.  obsoleta] 
and  the  spiny  bollworm  moth  [Earias]  were  both  more  attracted  to 
electric  light  than  to  acetylene,  but  the  numbers  of  the  former  were 
small,  and  the  latter  (of  which  95  per  cent,  of  the  females  taken  were 
gravid)  is  not  regarded  as  a  vcrv  serious  pest.  On  certain  nights 
cotton  stainers  [Dysiicrcus]  wtjc  strongly  attracted,  the  average  catch 
each  night  being  38  males  and  28  ieinales  ;  it  seems  likely  that  they  are 
only  susceptible  to  light  after  reaching  maturity  but  before  feeduig. 
Insects  are  always  more  active  during  good  conditions  of  humidity, 
and  under  such  circumstances  a  wide  range  of  temperature  is  tolerated. 
On  most  nights,  humidity  did  not  reach  80  per  cent,  until  9  or  10  o'clock 
at  night,  and  moths  are  not  usually  caught  before  this  time.  The  chief 
factors  encouraging  activity  are  humidity,  warmth  and  stillness ; 
dryness  and  wind  suppress  it. 

From  Swaziland,  D.  Macdonald  reports  (pp.  102-103)  that  damage 
from  boliworms  was  comparatively  slight,  H.  obsoleia  being  the  most 
injurious. 

In  Southern  Rhodesia  ((ratooma),  J.  E.  Peat  reports  (pp.  112-119) 
that  Jassids  [Empoasca  Jacialis,  Jac.J  were  less  injurious  than  in  the 
past  two  3^ear$,  probably  owing  to  the  planting  of  resistant  varieties, 
l^ut  that  after  two  years  of  comparative  freedom  from  the  attacks  of 
boliworms,  a  severe  outbreak  of  the  American  bollworm  [H,  obsoleta] 
occurred,  probably  o%\ing  to  the  lateness  of  the  crop.  It  is  considered 
^  niistake  to  have  planted  the  trap-crop  of  late  maize  through  the 
cotton,  thus  encouraging  the  insects  into  the  cotton  plots ;  maize  is 
apparently  preferred,  and  the  attack  only  spread  to  cotton  late,  as  the 
cobs  of  the  main  maize  crop  hardened.  I.arvae  of  H,  obsoleta  collected 
for  breeding  showed  a  high  percentage  (up  to  85)  of  parasitism  by  two 
lachinids.  believed  to  be  Sfarvria  avs^ustifrons,  V'illen.  and  S.  inunroi, 
^urran.  Cotton  was  dusted  witii  calcitim  arsenate  and  lead  arsenate 
in  the  middle  of  April,  but  this  was  appaivntl>'  too  late,  as  the  smallcfr 
jarvae  only  were  lolled.  Dusting,  to  be  efltciive,  should  probably  be 
Qone  when  the  attack  is  severe  on  maize  but  little  developed  on  cotton. 
It  Would  seem  that  in  normal  seasons  the  larvae  are  early  controlled  by 
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Tachinid  parasites.  Stamcrs  IJysdLrcus]  did  not  cause  aiu  serious 
damage,  probably  owing  to  tiie  measures  taken  during  the  past  two 
years.  Various  attractants  were  tried  on  the  cotton-seed  traps*  such 
such  as  cotton-seed  oil,  molasses,  vanilla  in  alcohol,  aniseed,  and  orange 

juice,  but  plain  cotton-seed,  whether  crushed  or  uncrushed,  appeared 
to  be  the  most  etiecrive.  Aphids  [Aphis  gossy pi i,  Glov.1  were  trouble- 
some, but  no  iiKtli(j(I  of  dealin^^  with  tliem  on  a  commercial  scale  has 
been  devised,  and  their  attacks  are  usually  checked  by  a  Dipterous 
parasite. 

From  Northern  Rhodesia  (Mazabuka),  A.  G.  Bebbington  and  \V. 
Allan  report  (pp.  138-143)  infestations  of  the  Jassid,  Evipoasca 
facialis,  apparently  coming  from  the  adjacent  veldt.  A  common  local 
species  ot  Thespesia  was  Mispccted  as  the  alternative  food-plant,  and 
cross-feeding  experiments  sliowed  that  development  was  similar  on. 
both  plants.  There  are  probably  other  ^d  food-plants  also.  Diparop' 
sis  casUir.iU  is  present  in  the  east  of  Northern  Rhodesia  but  nut 
apparently  in  the  west.  H.  obsoleta,  and  Earias  insulana,  Boisd.. 
are  buth  recorded,  but  not  as  very  serious  pests  ;  they  are  apparently 
checked  to  somt-  txtent  by  parasites.  The  stainers  present  were 
Dysdcrcus  JastiiUus,  Sign.,  L).  supcrstuiosus,  V.,  and  D.  intermedins,, 
Dist.,  of  which  the  first-named  was  far  the  most  numerous.  Traps 
of  crushed  seed  were  used,  some  being  placed  on  the  ground  in  the 
normal  way  and  some  on  iron  sheets  40  yards  apart.  Against  3.982 
females  and  5.190  nKiles  caucrht  from  19  rows  of  cotton  during  ^farch 
to  Stj)tt  in})er  by  tlir  fornur  method,  6,287  females  and  7,891  males 
were  taken  on  the  iron  sheets.  The  traps  were  kept  moist  and  renewed 
weekly.  The  Reduviid,  PhonocUmus  principalis,  Gerst.,  was  of 
common  occurrence  and  was  observed  to  attack  a  nymph  of  Dysdercus. 
Aphis  gussypiif  Glov  .  threatens  to  become  a  major  pest,  although 
checked  to  some  extent  by  larvae  of  Syrpfntf^  sp..  the  Coccinellid, 
Cydonia  {Chilomenei^)  liinata,  F.,  and  larvae  of  Chrysopa  .sp.  Minor 
pests  were  the  Pentatomids,  Callidca  drcgci.  Germ.,  which  occurred  on 
cotton  and  Hibiscus  cannabinus,  and  may  be  associated  with  the 
spread  of  internal  boll  rot,  and  Agonoscelis  puberiUa,  St^l,  which 
clustered  at  the  base  of  young  shoots,  causing  them  to  wilt. 

From  Fiji,  R.  R.Anson  (pp.  266-267)  records  the  scarcity  of  D\-^f/f-^£-J.'S 
insularis,  St£il,  and  Plafvedra  gossypiella,  which  is  heavily  para.>itised 
by  the  Braconid,  Apantclcs  platyedrae,  Wlkn.,  and  b\'  a  Chalcid, 
A  Jassid,  Empoasca  sp.,  was  the  most  troublesome  pest,  causing 
shedding  of  squares  and  flowers,  but  it  disappeared  during  dry  weather 
in  July.  Minor  injury  was  done  by  Tectocoris  lineola  and  Earias 
falna.  Cram. 


Kels.att  (A.).  Some  new  Insecticide-Fungicide  Combinations. — 
4(h  Int.  Cong.  EnL  lihaca,  A'.  Y.  1928,  ii  (Trans.),  pp.  1-^.  Tring, 
England,  1929. 

A  brief  summary  is  given  of  rt  sults  obtained  in  apple  orchards  in  the 
Maritime  Provinces  of  Canada  from  the  e.vjierimenta!  use  of  precipitated 
lime-sulpliur  mixtures,  nsini^  zinc,  iron  and  ahnninium  sulphat^^  as  the 
precipitating  agents.  The  sprays  were  used  alone  and  also  iii 'con- 
junction with  lead  arsenate,  calcium  arsenate  and  nicotine  sulpiate. 
Under  conditions  in  Nova  Scotia  the  zinc  and  iron  stilphate  mixtwes 
proved  unsatisfactory,  though  the  iron  sulphate  mixture  would  probacy 
be  satisfactory  in  districts  where  high  fungicidal  properties  are  not  \ 


i 

Digitized  by  Google 


299 


niportant,  hut  the  aliiniiniuin  sulphate  and  liine-suiphur  mixture 
ombined  with  each  of  the  three  insecticides  gave  results  in  insect 
:ontrol  similar  to  those  obtained  with  the  corresponding  Ume-sulphur 
;prays.  When  used  alone  or  with  nicotine  it  was  somewhat  inferior  to 
ime-sulphnr  as  a  fungicide,  but  was  fully  equal  to  it  when  combined 
vith  arsenicals.  Used  u-ith  nicotine  the  mixture  caused  no  injury  to 
ipple  foliage,  but  with  lead  arsenate  there  was  some  scorching  in  some 
){  the  experiments,  and  with  calcium  arsenate,  although  the  mixture 
s  considered  safe,  there  were  traces  ol  "  yellow  leaf  "  following  the  last 
>pray  of  the  season  in  a  few  of  the  experiments  on  some  varieties  of 
ipple.  Injury  of  this  type  was  small,  however,  when  compared  with 
Lhe  injury  caused  by  tlie  lime-sulphur  on  the  lime-sulphur  plots, 
riyis  spray  is  very  adhesive,  being  only  slowly  removed  by  rains.  It  is 
as(  less  as  a  dormant  spra\'  against  scale-insects,  but  is  as  ettective  as 
lime-sulphur  for  the  summer  conlroi  of  the  European  red  mite  [Para- 
tdranychtis  pilosns,  C.  &  F.]. 


TiLLYARD  (R.  J.).  The  Biological  Control  oi  Noxious  Weeds. — 
Hh  Ini.  Cong,  EtU,  Ithaca,  N,  Y,  1928,  ii  (Trans  ),  pp.  4-9.  Tring. 
England,  1929. 

In  discussing  the  question  of  biological  control  of  noxious  weeds, 
the  author  describes  the  precautions  taken  in  New  Zealand  to  prevent 
the  liberation  of  insects  that  may  become  adapted  to  food-plants  of 
economic  importance,  and  gives  a  brief  outline  of  the  work  carried  out 
against  prickly-pear  [Opnntia]  in  Australia  and  against  blackberry, 
gorse  [  Ulex  fttropaeus^  and  rapvort  [Senecio  jacohaea]  in  New  Zealand. 
With  the  establishment  of  a  Central  Entomological  l^esearch  Station 
at  Canberra  and  substations  in  various  States  it  is  intended  that  researcli 
concerning  the  biological  control  of  various  other  weeds  shall  be  greatly 
extended  in  Australia. 


Imus  (A.  D.}-  Remarks  on  the  Problem  of  the  Biological  Control  of 
Noiioiis  Weeds*— /«/.  Cong,  Ent,  Ithaca,  N.  Y,  1928,  ii  (Trans.), 
pp.  10-17,  12  refs.   Tring,  England,  1929. 

The  principles  on  which  the  biological  control  of  noxious  weeds  are 
^y^sed,  are  discussed.  Numerous  instances  are  recorded  in  which  insects 
long  known  to  feed  upon  a  single  species,  genus  or  group  of  plant  genera 

have  been  unexpectedly  found  to  feed  on  other  plants.  Moreover, 
Various  experiments  quoted  from  the  literature  indicate  that  it  is 
possible  for  an  insect  to  become  rapidly  adapted  to  an  unusual  food- 
plant  to  the  extent  of  partlv  or  completelv  rejecting  its  original  host. 
These  observations  emphasise  the  possible  risks  attending  the  use  of 
insects  in  weed  control.  A  brief  account  is  given  of  the  yrosk  that  is 
being  done  on  the  biological  control  of  blackberry,  ragwort  and  gorse 
m  New  Zealand,  and  the  method  of  transporting  the  insects  concerned 
from  England  to  New  Zealand  in  cold  storage  is  described. 

HoLDAWAv  (F  G  )    The  Pink  BoHworm  Situation  in  Australia.— 

4th  Int.  Cong.  Eni.  Ithaca.  X.  Y.  1928,  ii  (Trans.),  pp.  73-80, 
2  figs.,  42  refs.    Tring,  England,  1929. 

The  question  ol  the  identitv  and  distribution  of  Plalvedra  {Pcctino- 
Pfiora)  gossypieUa,  Saund.,  and  P.  (P.)  scutigera,  Hold.'in  Australia  is 
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revitwed  [K.A.E.,  A,  xiv,  459;  xvTi,  655],  and  the  possibility  of  xhz 
former  species  being  indigenous  to  India,  Africa  and  Australia  is 
discussed  in  connection  with  Wegener's  hypothesis  on  the  origin  of 
continents. 

Rec.mi  r  (R.).  De  I'emploi  du  cyanure  de  calcium  comme  insecticide 
en  France. — 4th  Int.  Conr^.  Ent.  Ithaca,  N,  Y.  1928,  ii  (Irans.;. 
pp.  87-89.  1  ref.    Tring,  England.  1929. 

In  France,  the  use  of  calcium  c^'anide  as  an  insecticide  has  beer 
almost  exclusively  confined  to  the  treatment  of  insects  in  dwellings  anc 
greenhouses.  J-Ixperinients  were  therefore  undertaken  to  determine 
whether  it  could  be  used  against  insects  attacking  field  crops,  by 
applying  it  as  a  dust  or  by  injecti  ng  it  into  the  soil.  The  results  of  these 
investigations  are  discussed.  It  was  found  that  as  a  dust  it  is  in- 
effective against  Rhynchota,  including  Aphids  and  Coccids.  which  can 
only  be  destroyed  when  the  insecticide  is  used  in  a  confined  space  such 
as  a  greenhouse  or  tent.  In  the  case  of  subterranean  larvae  its  efficacy 
depends  on  a  number  of  factors,  such  as  the  individual  resistance  oi  the 
insect,  its  ability  to  escape  from  the  gas,  the  nature  of  the  soil  and  the 
degree  of  humi<tity.  In  sandy  soils  the  mortality  never  exceeded  20  per 
cent.,  whereas  in  the  clayey  varieties,  which  retain  the  gas,  as  much  as 
80  per  cent,  was  obtained.  Moreover,  the  evaporation  of  the  product  i> 
nearly  twice  as  rapid  under  humid  conditions  as  under  dry  ones,  and 
applications  should  therefore  be  made  in  fine  weather. 

Meligelhes  aeneus,  F.,  a  small  beetle  that  is  very  injurious  to  rape  in 
one  locality,  was  kiUed  by  dusting  in  less  than  30  seconds,  and  100  per 
cent,  mortality  was  obtained. 

Ballou  (H.  a  ).  The  Status  o!  the  Cotton  Leaf  Worm  (Alabam 
argWacea  Hbn.)  in  the  West  Indies. — 4lh  Int.  Cong.  Ent.  JthacA, 
N.  y.  1928,  ii  (Trans.),  pp.  94-96.    Tring,  England,  1929. 

The  cotton  growing  industry  of  the  West  Indies  dates  from  about  ISOiSL 

and  Ahi^^arjvr:  ar^'Ulacea,  Hb.  (cotton  worm)  appeared  in  large  numben 
in  1903,  causmg  a  considerable  amount  of  damage  in  several  of  the 
Islands.  Since  that  time  it  has  occurred  in  all  the  cotton-gro>*Tng 
region^  ni  almost  every  season,  with  the  exception  of  St.  \'incent, 
and  usually  in  sufficient'numbers  to  be  counted  as  a  pest  in  one  or  other 
of  the  IsUuids.  In  St.  Vincent  slight  attacks  over  limited  areas  were 
observed,  generally  in  the  south-eastern  part  of  the  Islands  but  these 
were  controlled  by  natural  enemies  without  the  use  of  insecticides ; 
the  first  general  attack  o\'er  the  whole  cotton-growing  area  occurre<i 
in  1926,  when  the  losses  were  severe.  The  larvae  appear  in  the  cotton 
fields  from  June  to  January.  The  eggs  are  parasitised  by  TricJiogrammi 
and  TelenomuSf  and  a  Chalcid  and  a  Sarcophagid  have  been  obtained 
from  the  pupae.  Wasps  of  the  genus  Polistes  are  very  efficient  predators, 
but  unfortunately  they  appear  to  be  dying  out  in  some  of  the  Islands 
as  a  result  of  the  attacks  of  a  small  moth  that  invades  the  nests.  Paris 
green,  London  purple  and,  more  recenth-,  calcium  arsenate  have  been 
employed  against  this  pest,  the  insecticide  In  ing  used  as  a  dust,  usually 
mixed  with  air-slaked  lime  at  the  rate  of  1  part  to  6  by  weigiit,  and 
applied  by  means  of  cloth  bags.  No  difficulty  would  be  experienced 
in  controlling i4.  argillacea  if  frequent  heavy  showers  during  the  growing 
season  did  not  nei  e»itate  the  repetition  of  dusting  each  day  for  several 
days  while  a  brood  is  feeding. 
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Dampi  (A  ).   The  present  Status  of  the  Fruit  Fly  Problem  in  Hsiico.— 

/ //  Int.  Con-.  Ent.  Ithaca,  N,  Y.  1928,  ii  (Trans.),  pp.  97-99. 
Tring.  England,  1929. 

The  author  describes  the  manner  in  which  the  Governments  of  the 
United  States  and  Mexico  are  collaboratinij  in  the  investigation  of  the 
problem  of  the  control  of  the  Mexican  fruit-fly  (Anastrepha  ludens, 
Lw.),  which  was  recently  introduced  into  the  State  of  Texas,  and 
makes  brief  reference  toother  species  of  this  genus  that  occur  in  Mexico, 

KuwAYAMA  (S.).  Some  Obsomtions  on  the  so-oaUed  Botopean  Corn 
Borer  in  Japan. — 4th  Int.  Cong.  Ent.  Itlmca,  N,  Y,  1928,  ii  (Trans.), 
pp.  100-109,  26  refs.   Tring,  England,  1929. 

In  Japan,  Pyrausla  nubiUUis,  Hb.  (European  com  borer)  is  one  of  the 
most  serious  pests  of  Italian  millet  {Selaria  italica)  and  maize,  and  is 

alx)  known  to  attack  hemp  (Cannabis  safiva),  Chinese  indigo  [Poly- 
i^onum  tinctorium),  hop  {Humulns  hipulus),  beans  {Phaseoha  spp.), 
sugar-beet  and  many  other  plants,  a  list  of  which  is  given.  Tiie  primary 
food-plant  differs  in  the  various  localities,  demonstrating  the  ability 
of  the  pest  to  accommodate  itself  to  local  conditions.  An  increase  or 
decrease  in  the  area  under  a  certain  crop  may  lead  to  an  outbreak  of  the 
moth  or  to  a  chan^i^e  in  its  primarv  food-plant.  The  number  of  genera- 
tions in  a  year  varies  from  one  to  three  according  lo  the  locality,  and 
appears  to  be  dependent  on  climatic  factors.  Data  on  temperature 
and  precipitation  in  various  localities  and  in  different  parts  of  the  world 
indicate  the  possibility  of  using  such  factors  in  forecasting  the  number 
of  generations  that  wiU  occur  in  a  given  district. 

In  Hokkaido,  the  farmers  frequently  ii??e  bamboo-grass  {Sasa  panicu- 
lala)  as  poles  for  beans,  and  should  the  crop  be  infested,  the  full-grown 
larvae  often  hibernate  in  the  poles.  When  the  bamboo-grass  is  fresh, 
the  larvae  only  bore  through  the  hole  in  the  upper  end,  which  should 
therefore  be  cut  off  at  the  node.  After  two  or  three  years'  use.  however, 
the  larvae  can  enter  the  poles  through  every  internode.  Experiments 
on  treatment  of  infested  pok  s  carried  out  in  1922  and  1923  showed  that 
immersion  in  boiling  water  for  15  minutes  was  effective.  If  fumigation 
is  employed,  carbon  bisulphide  should  be  used  at  the  rate  of  at  least 
10  lb.  to  approximately  1,000  cu.  ft.  for  more  than  24  hours. 

Flanders  (S.  E.).  Tho  Man  Flodnetion  of  Trichogranma  minutum 
Bitoy  and  Observations  on  the  Natural  and  Aztifidal  Parasitism 

of  the  Codling  Moth  Egg. — 4fh  Int.  Cong.  Ent.  Ithaca,  S.  Y. 
192^,  ii  (Trans.),  pp.  110-130,  6  diagrs.,  14  refs.  Tring,  England, 
1929. 

An  account  is  given  of  the  rearing  of  Tncho^ratmna  minutum, 
Kilcy,  on  a  large  scale  on  Situtro^u  circalcHa,  Ol.,  in  California.  Details 
of  the  equipment  required  and  tiie  procedure  followed  are  given.  Brief 
accounts  of  this  method  and  of  the  modification  of  it  in  use  in  Canada 
have  already  been  noticed  [R,A,E„  A,  xvii,  383,  455].  The  optimum 
conditions  for  the  cold  storage  of  7".  minutum  have  not  yet  been 
worked  out,  but  the  author  now  uses  dail\  temperatures  ranging 
from  1-7  to  7-2^  C.  '3S-0(t-44  %T.^  with  humidity  varying  from 
40  to  75  per  c«,nt.  1  he  ])arasites  rt  acht-d  maturity  in  32  days  when 
the  average  mean  daily  temperature  for  the  period  of  development  was 
13'  C.  [55-4^  F.l  and  in  26  days  when  it  was  14-5^  C.  [58  r  F.].  In 
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the  field,  segments  of  the  cards  holding  eggs  of  6.  cvrealdiu  Iruiu  which 
the  parasites  had  begun  to  emerge  were  suspended  in  trees  infested 
by  the  codling  moth  [  Cydia  pomondla,  L.]  by  pieces  of  fine  wire  several 
inches  long,  thus  decreasing  the  risk  of  attack  by  predators  such  as 
ants  and  Coccinellids.    Complete  emergence  in  the  field  usually 
occupies  3-6  days.    The  tendency  ot  the  males  to  emeree  first  and 
remain  on  the  cards  ensures  pairing  ;  unfertilised  females  produce  only 
males.    The  rate  of  dispersion  varied  directly  with  the  temperature 
and  light  intensity,  and  inversely  with  excessive  movement  in  the  air 
and  surface  moisture.    Cards  should  be  suspended  in  the  lower  part 
of  the  tree,  as  the  parasite  is  usually  neiratively  geotropic.  Light 
intensity  apjiears  to  be  the  dominating  factor  in  the  activity  of  T. 
miHulum,  which  is  inactive  at  night  [cf.  xviii,  122".    The  percentage 
of  parasitism  can  be  ascertained  about  two  weeks  after  the  first  libera- 
tion, when  the  parasitised  eggs  turn  black.   In  1927,  the  release  of  T. 
minutum  increased  the  |>ercentage  of  parasitism  on  walnuts  from  less 
than  1  to  as  much  as  524.    In  1928,  parasites  were  liberated  on  ten 
infested  apple  and  pear  trees.    A  comparison  of  the  artificial  parasitism 
obtained  on  these  trees  with  natural  parasitism  on  other  pear  ami  apple 
trees  three  miles  distant  showed  that  the  highest  natural  parasitism 
was  45 •?  per  cent,  and  the  highest  artificial  parasitism  72*9,  that 
on  each  tree  in  the  test  plot  being  higher  than  the  maximum  on  the 
control  trees. 

The  basis  for  comnu  rcial  control  hy  means  of  this  parasite  is  mass 
production  at  a  low  cost.  It  is  probable  that  in  the  near  future 
standardised  methods  in  rearing  will  reduce  the  cost  of  production  to 
less  than  £2  a  million.  In  the  case  of  field  crop  pests»  sudi  as  Pyrausta 
nubUalis,  Hb.,  early  mass  liberations  when  the  host  eggs  are  fairly 
abundant  should,  by  accelt  rating  field  reproduction,  bring  about 
early  effective  parasiti.Nm.  In  the  control  of  orchard  pests,  such  as 
C".  pomoncila,  })arasites  should  be  liberated  once  or  twice  a  week 
from  the  time  when  oviposition  begins  until  after  it  has  reached  its 
maximum,  and  a  sufficient  number  should  be  liberated  in  one  season 
to  reduce  the  population  of  the  host  to  a  point  where  further  liberations 
would  not  be  required  for  several  years.  It  is  estimated  that  10.000- 
50,000  parasites  per  tree  would  brinq;  ab'mt  this  result.  In  the  control 
of  C.  pomonelhi  an  effort  will  hv  mack-  to  ulistitute  the  parasite  lor  the 
cover  sprays  of  lead  arsenate  and  thus  eliiiunate  the  problem  of  arsenical 
residue. 

DE  Ong  (£.  R.).   The  Characteristics  and  Uses  o!  Petroleum  Oil  Spraj^. 

IfU,  Cong.  EtU.  Ithaca,  N,  Y,  1928,  ii  (Trans.),  pp.  144-154. 
1  fig.,  4  refe.   Tring,  England,  1929. 

The  question  of  the  use  of  oil  spra\s,  their  combination  with  nicotine 
[cf.  R.A.E.,  A.  xvi,  565  ;  xvii,  512],  their  effect  on  the  plant  [xvii, 
513]  and  their  specifications  [xyii,  75]  are  discussed.  The  procedure 
adopted  by  the  California  Department  of  Agriculture  for  determining 
tlie  uusulj^honatable  residue"  is  quoted. 

For  summer  sprays,  oils  with  an  unsulphonatable  residue  of  88-99  per 
cent,  are  usually  the  safest,  although  oils  with  high  residues  are  not 
quite  so  active  as  insecticides.  The  viscosity  at  100*'  F.  varies  between 
40  and  110  seconds  Saybolt.  The  choice  of  oU  is  dependent  on  the 
species  of  insect  concerned,  the  time  of  year  and  the  stage  of  develop- 
ment of  the  tree.   Newly  hatched  individuals  of  Saisseiia  olea^,  Bern. 


Digitized  by  Google 


303 


(l>lack  .scale)  are  very  susceptible  to  oil  ami  may  be  controlled  with  the 
kss  viscous  fonns,  but  Chrysompfialus  auratUii,  Mask,  (red  scale) 
requires  the  most  viscous,  non-volatUe  oil  that  the  tree  can  tolerate. 

A  viscosity  of  50  seconds  is  the  lowest  limit  that  will  give  100  per  cent. 

mortality,  so  thnt  tlic  range  should  be  between  SO  and  \00  seconds. 
a!tho!i£,'h  injury  to  the  tree  may  result  IrDin  use  ot  tin-  Jatter.  The 
concentrations  ol  oil  in  the  diluted  enmlsion  for  these  two  scales  range 
from  0*8  to  2*0  per  cent  Against  red  spiders  {Paratdranychus  and 
Teiranychus  spp.),  a  viscosity  of  50-90  seconds  is  used,  and  the  oil 
should  be  applied  a  few  weeks  before  the  ripening  of  the  fruit.  No 
detinite  standards  ii.ive  been  established  for  oxidation  values  and 
vnlatilitv,  V)ut  tlie  most  stal>le  type  (that  showing  thu  k-ast  tendency 
tt>  oxidation)  should  be  employed.  Tiie  most  volatile  oils  are  usually 
considered  safer  than  those  of  a  less  volatile  type. 

For  dormant  spraying,  oils  containing 65-75  percent,  unsulphonatable 
residue  should  be  used.  The  viscosity  at  100'  F.  may  range  from  65 
to  150  si'conds.  l)Ut  it  should  be  remembered  that  viscosit\-  \:irtt'S 
greatly  at  lower  temperatures.  At  tcnipL-ratures  rant^nng  from  45-65  1". 
iu  the  held,  a  viscosity  oi  80  seconds  gave  better  control  of  Lecanitim 
cami,  Bch.,  than  those  of  60-70  or  100  seconds  and  above.  The  oils  of 
higher  viscosit]^  are  used  against  armoured  scales  and  leaf-roller  eggs. 
The  concentration  varies  from  2  to  6  per  cent.,  the  lower  strength  being 
used  against  vonng  unarmoiired  scales  and  eggs  of  red  spider. 
Sprayin^'  should  not  be  undertaken  when  a  tree  is  suffering  irom  lack 
of  moisture,  or  at  temperatures  of  70'  F.  or  above. 

QuAVLE  (H.  J.).  Developments  in  the  Fumigation  oi  Citrus  Trees.— 
4ih  Int.  Cong.  Ent.  Ithaca,  N.  Y.  1928,  ii  ^Trans.),  pp.  155-161. 
10  refs.   Tring,  England,  1929. 

The  history  of  fumigation  of  orchard  trees,  which  is  practically 
limited  to  CUrus,  and  the  development  of  treatment  with  hydrocyanic 

acid  gas  are  reviewed.  The  increased  tolerance  of  certain  Coccids 
to  HCX  in  some  districts  in  California  is  discussed  //.  R.A.E.,  A, 
xi,  80:  xvi.  118,  etc/'.  Fumigation  is  more  extensively  practised  in 
southern  California  than  in  any  other  part  of  the  world,  and  in  1927 
about  65,000  acres  or  nearly  6,000,000  trees  were  treated,  at  a  total 
cost  of  about  £420,000,  or  approximately  £7  per  acre.  The  most 
expensive  part  of  the  equipment  is  the  tents  for  covering  the  trees, 
of  which  there  are  about  20,000,  representing  an  investment  of 
approximately  £2(K).00().  Fumigation  is  not  considered  satisfactory 
unless  the  results  are  sufficiently  effective  to  last  for  two  years  or 
longer,  although  under  certain  conditions  annual  treatment  is  required. 

VoTHtKs  (W.  W.)  &  McBride  (O.  C).  Lubiicatiiig  OU  Emulsious  ior 
eontralling  Inseeli  and  Httos  on  Oitnis  TkMi  in  Floiida. — ith  Int. 
Cong.  Ent.  Ithaca,  X.  Y.  192S,  ii  (Trans.),  pp.  165-174.  1  fig.. 
3  refs.   Tring.  £ngland,  1929. 

The  history  of  the  development  of  oil  spravs  against  Dialeurodes 
dirt,  Ashm.,  and  D,  cttrifolii,  Morg.,  on  Citrus  in  Florida  is  re\  icwed. 

In  1925,  experiments  were  undertaken  with  oils  of  ditterent  chemical 
and  physical  properties  at  strengths  of  1^,  3,  4  and  4\  per  cent.  The 
ciU  were  dividtd  into  the  tol lowing  three  cla«;ses  according  to  their 
toxicity  to  tile  trees  spra}  cd  ,  those  that  could  be  safely  applied  at 
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3,  4  and  4i  per  cent,  concentrations  under  all  conditions,  those  that 
were  safe  only  under  certain  conditions,  and  those  that  caused  a  certaic 
amount  of  injury  under  all  conditions.  It  was  found  that  oils  con- 
taining an  unsulphonatable  residue  of  70  per  cent,  or  above  could  be 

safely  applied  at  3  and  4^  per  cent.  ;  those  with  a  lower  residue  nsuall;' 
caused  serious  defoliation  and  scorching  of  the  fruit  when  applied  at 
similar  strengths.  There  is  thus  a  high  correlation  between  injurv  anc 
the  amount  of  unsaturated  hydrocarbons  in  the  oils.  Viscosity  cannot 
be  employed  as  an  absolute  guide  in  selecting  oils  that  may  be  safely 
used  on  Citrus,  but  oils  of  a  high  viscosity  are  more  likely  to  cause 
injury  than  those  of  a  low  viscosity.  Sp>eciftc  gravity  indicates  to  some 
extent  the  nature  of  an  oil,  heavy  oils  being  more  likely  to  catise 
injury  than  lighter  ones,  but  the  sulphonation  test  appears  to  be  tiie 
most  satisfactory  means  of  selecting  oils  for  spraying  purposes- 
Investigations  on  the  concentrations  necessary  to  kill  pupae  of  D. 
citri  showed  that  1  per  cent,  is  the  maximum  required  and  less  would 
probably  prove  satisfactory.  Counts  of  ChrysomphiUus  fieus^  Ashm. 
{aonidum,  auct.),  which  is  believed  to  be  the  most  resistant  scale  on 
Citrus  in  Florida,  showed  that  a  2  per  cent,  concentration  carefuil) 
applied  will  kill  all  adult  female  scales  hit  by  the  spray.  The  con- 
centration required  for  other  insects  varies  from  I  to  2  per  cent.  .\3 
rust  mites  [Phyllocoptes  oldvorus,  Ashm.]  are  only  killed  when  they  are 
hit  by  the  spray,  oils  are  not  to  be  depended  on  for  their  control.'  Oil 
sprays  at  1  per  cent,  strength,  however,  are  quite  satisfactory  for 
the  control  of  Paraieiranychus  dtri,  McG.  (purple  mite),  being  more 
effective  than  lime-sulphur. 

The  limitations  in  the  use  of  oil  sprays  and  the  possibiUties  of  com- 
bining them  witli  other  insecticides  are  discussed. 


HiN  Ds  (W.  £. ) .  The  Development  of  a  Ck)ntrol  Program  for  the  Meadcaii 
Cotton  Boll  Weevil  and  some  of  its  Results. — 4th  Int.  Cong.  Em. 
Ithaca,  iV.  Y.  1928,  ii  (Trans.),  pp.  175-180.   Tring,  England,  1929. 

The  history  of  Anthonomus  grandU,  Boh.  (Mexican  cotton  boll 

weevil)  as  a  pest  of  cotton  and  the  development  of  control  measures 
in  the  United  States  are  reviewed.  Dusting  against  this  pest  has  been 
increasingly  practised  in  the  southern  St-ites  during  the  past  10  years, 
and  poisoning  is  now  considered  as  e>-( ntial  as  the  use  of  improved 
seed  or  commercial  fertilisers  in  the  prolitable  production  of  cotton. 
At  recent  prices  and  costs,  it  was  found  that  where  the  "  average 
yield  "  of  one-third  bale  per  acre  of  cotton  is  produced,  it  costs  more 
than  lOd,  per  lb.  to  produce,  whereas  in  districts  where  the  full  pro- 
gramme of  weevil  control  and  the  best  cultural  measures  have  beer, 
i'.py^lied,  the  average  yield  for  the  past  three  years  has  been  practically 
two  hales  per  acre  and  the  total  cost  from  '2i^d.  to  4{(i.  per  lb.  It  is 
now  possible  to  produce  cotton  at  a  greater  profit  than  before  tiic 
weevil  occurred. 


Packard  (C.  ?»[.).  Hessian  Fly  Control  in  the  United  States. — 4ih 
Int.  Con-.  Ent.  Ithaca,  iV.  V.  1926,  ii  (Trans.),  pp.  181-190.  8  reis. 
Tring,  England.  1929. 

The  bionomics  <>1  Mayctiola  {Phyto^^hai^a)  destructor,  Say  (Hessi.ii^ 
liy)in  the  main  wheat  region  of  the  United  States  are  briefly  described. 


I 

Digitized  by  Google 


305 


and  the  value  of  the  various  control  intasures  is  discussed  ^R.A.E., 
A.  xi,  413.  497,  etc.].  It  is  suggested  that  the  possibilities  of  aeroplane 
dusting  and  of  preventing  lamJ  development  by  produdng  resistant 
varieties  of  wheat  should  be  investigated. 


Smith  (H.  S  ).  Tb»  Utilisition  of  Entomophagous  Insects  in  the 
Control  of  Citrus  Vests— 4ih  Int.  r o^rr  En!.  ItJtaca,  N,  Y,  1928, 
ii  (Trans.),  pp.  191-198.    Tring»  England,  1929. 

In  most  of  the  regions  of  the  world  where  it  is  grown  on  a  large  scale. 
Citrus  has  been  introduced  and  few  of  its  important  pests  are  indigenous. 
For  this  reason  biological  methods  of  controlling  them  are  particularly 
suitable,  and  an  account  is  given  of  the  introduction  into  California 
of  various  parasites  and  predators.  As  most  of  the  Coccids  attacking 
Citrus  are  common  to  all  the  leading  CUrm  areas,  the  value  of  ex- 
changing information  regarding  the  various  entomophagous  insects  in 
each  country  is  pointed  out. 


Dean  (G  A.)  &  Schenk  (G.).  The  Control  of  Stored  Grain  and  Flour 
Biill  Insects.  •///?  Int.  Con^.  Ent.  Itliaca,  N.  Y.  1928,  ii  (Trans.), 
pp.  20^228,  2  hgs.,  16  refs.    Tring,  England,  1929. 

Detailed  recommendations  are  given  for  the  prevention  and  control 

of  insect  damage  to  stored  grain  and  flour  in  mills  and  warehouses  in 
the  United  States  Information  on  the  use  of  various  fumigants  and 
on  the  protection  ol  flour  from  infestation  during  transit  is  included. 


Fryer  (J.  C.  F.).  Tiie  Oapiid  FMi  of  Rait  IQnM  in  Entfind.— 

m  Int.  Cong.  Ent.  Ithaca,  V.  Y.  1928,  ii  (Trans.),  pp.  227-236, 
11  refs.   Tring,  England.  1929. 

An  account  is  given  of  the  bionomics  of  Plesiocoris  rugicollis,  Fall, 
(apple  Capsid)  and  Lygus  pahutinus,  L.  (common  Capsid),  two  insects 

that  have  recently  become  serious  pests  of  apple  in  England  [cf. 
R.A.E.,  A,  vi.  278:  xvi,  619  ;  etc.].  Hypotheses  are  suggested  to 
explain  how  these  species,  each  witli  distinct  feeding  habits,  became 
adapted  to  apple.  The  reaction  ot  tood-plants  to  attack,  the  tolerance 
of  certain  plants  and  the  developiiieat  of  resistance  in  others  are  dis- 
cussed. It  has  frequently  been  observed  that  trees  in  an  orchard 
permanently  covered  by  grass  are  less  severely  attacked  by  P.  rugkoUis 
than  those  grown  in  cultivated  soil,  and  there  is  some  ground  for 
supposing  that  the  hardier  type  of  growth  obtained  in  grass  orchards 
is  less  suitable  to  the  bugs  both  for  feeding  and  oviposition.  The 
present  situation  regarding  the  problem  of  spraying  for  the  control 
of  these  pests  is  reviewed. 


CoAD  (B.  R  ).  Cotton  Insect  Problems  in  the  United  States.— ^/A  IfU, 
Cone.  Enf.  Ithaca,  N.  Y.  1928,  ii  (Trans.),  pp.  241^247.  Tring, 
England,  1929. 

Short  accounts  are  given  of  the  more  important  p?sts  of  cotton  in  the 
United  States  and  of  the  measures  adopted  for  their  control. 
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KlNT,  (K.  \  The  Value  o!  Quantitative  Methods  in  the  InvestiJxatior 
of  Field  Crop  Insects,  with  Special  Reierence  to  Work  with  Wire- 
wonns  and  Catworms. — 4th  Int.  Cong.  Ent.  Ithaca.  X.  Y.  1926. 
ii  (Trans.),  pp.  248-258,  1  fig.,  4  refs.    Tring,  England,  1929. 

The  vi^hie  of  stiiclving  general  insect  populations  as  a  means  of 
obtainini(  information  of  practical  importance  in  t  conoinic  *  ntomolog\ 
is  discussed  and  illustrated  by  the  results  secured  during  6  years' 
experience  of  this  method  in  Canada.  The  technique  employed  in 
procuring  representative  samples  of  soil  and  vegetation  is  briefly 
explained.  This  method  may  be  used  to  determine  the  actual  amount 
of  damage  done  by  a  pest  ;  to  measnr-  the  relative  effect  of  various 
environmental  factors  on  insect  and  lood-plant,  since  the  rate  (^-f 
daniai^e  with  equal  infestation  has  been  found  to  differ  noticeably  with 
cultural,  weatlier,  soil,  physiological  and  other  variations  ;  to  follow 
accurately  the  changes  of  infestation,  both  local  and  general,  and  to 
deduce  some  of  the  causes ;  and  to  determine  the  effectiveness  of 
natural  control  factors,  the  relati\  e  standing  of  the  more  important 
factors  both  physical  and  biological,  their  interrelations,  and  the 
conditions  limitint^  each.  Where  a  particular  pest  is  under  investiga- 
tion, supplementary  samples  may  be  taken  to  give  a  broader  and  more 
exact  measure  of  the  occurrence  and  tiuctuations  of  the  insect  in  question 
during  important  periods  of  its  development,  the  studies  in  this  case 
being  only  sufficiently  detailed  to  show  the  numbers  of  the  pest  and  of 
its  known  enemies  and  competitors  without  e.xact  reference  to  the  total 
population.  The  application  of  this  method  to  the  problems  of  cutworm 
and  wire  worm  infestation  is  given  as  an  illustration  [c/.  R,A.E.» 
A.  xvi,  266j. 

iiKii  roN  (W.  E.).  The  Present  Status  ol  the  Leopaid  Moth,  Zeuzcra 
pyrina  L.,  in  the  UniiMl  States.—^  im,  Cong,  Ent,  lihaea, 
N,  Y.  1928,  ii  (Trans.),  pp.  286-289,  4  leis.  Tring,  England, 
1929. 

Recent  reports  on  the  dbtribution  of  Zeuzera  pyrina,  L.  (leopard 
moth)  in  the  United  States  indicate  that  it  occupies  a  narrow  area 
extending  from  the  vicinity  of  Philadelphia  along  the  coast  to  the 

northern  boundary  of  Massachusetts  and  probably  not  more  than 
50-f><)  miles  wide.  It  appears  that  it  is  somewhat  less  destructive  to 
shade  trees  than  it  was  10- 1 5  years  ago  ;  on  the  other  hand,  it  i? 
reported  as  becoming  an  important  orchard  pest  in  New  Jersey  [R.A .  £., 
A,  xvii,  6681.  Brief  notes  are  given  on  its  morpholog}%  life-histor}* 
and  control  [cf,  RA.E,,  A,  iv, 

McCoi  I  (  H  (J.  \\.)     Haves  (W.  P.).    Some  Problems  in  the  Control 
of  Underground  Insects.    /  '  Int.  Con[:.  Fnf.  Ithaca,  A .  \\ 
ii  (Trans.),  pp.  306-315,  21  refs.   Tring,  England,  1929. 

This  is  a  more  detailed  discussion  of  some  of  the  problems  connected 

with  ^1  control  of  subterranean  insects,  a  brief  outline  of  which 
has  already  been  noticed  R.A.E.,  A,  xi,  5(>2  An  investigation  of  any 
measure  invdlves  a  study  of  its  ettect  not  only  on  the  insect,  but  also  on 
the  physical  and  chemical  properties  of  the  soil,  on  the  ditterent  types 
of  vegetation  and  on  other  biological  factors  ;  the  necessity  for  co- 
operation between  entomologists  and  workers  in  other  branches  of 
science  is  therefore  apparent. 
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MuNN-  'K  S^  &  CoviLLi:  (p.).  Silvicultural  Practice  in  the  Control 
of  Forest  Insects.—^'/?  Int.  Cong.  Ent.  Uhaui,  N.  W  1928,  ii 
(Trans.),  pp.  333-341,  5  refs.    Tring,  England.  1929. 

The  authors  point  out  the  need  for  co-operation  between  forest  ento- 
moloL^ists,  sylviciilturi=;t>  and  foresters  in  dealine:  with  the  problems  of 
insects  attacking  forest  trees.  Certain  conditions  in  a  forest  liave  l)een, 
or  can  be,  influenced  by  sylvicultural  mauagernent,  and  research  is 
necessary  to  determine  to  what  extent  alterations  in  these  conditions 
may  be  utilised  m  the  control  of  pests.  Of  recent  years,  doubt  has  been 
expressed  as  to  the  effectiveness  of  artificial  measures  used  against 
outbreaks  of  some  of  the  bark-beetles,  as  similar  epidemics  in  other 
localities  have  sudd^iib,-  h-  come  endemic  without  the  assistance  of 
man.  Tlie  investigations  of  the  natural  factors  producing  such  an 
effect  may  result  in  the  discovery  of  some  indirect  method  of  control 
that  may  be  substituted  for  the  present  costly  ones.  The  work  of  other 
authors  showing  the  relation  of  insect  attack  to  such  alterable  factors 
as  forest  density  and  rate  of  growth  is  briefly  reviewed,  and  the 
possibility  of  utilising  practices  such  as  soil  modification,  thinning, 
burning,  slash  disposal,  etc..  as  means  ol  controiliog  pests  is  suggested. 


PoRTir^K  (B.  A.].  The  Codiinsc  Moth  Problem  in  North  America.^^^^ 
IfU.  Cong,  EfU,  Ithaca,  N.  Y.  1928,  ii  (Trans.),  pp.  389^6, 4  refs, 
Tring,  England,  19^. 

In  the  United  States,  the  commercial  apple  crop  rnn^resfrom  25  to  35 
million  barrels  annually,  and  the  value  is  estimated  at  £30, 0()(), ()<)(). 
The  gradual  change  from  small  farm  orchards  to  large  commercial 
plantings  has  provided  the  codling  moth  [Cydia  pomonella,  L.]  with 
large,  practically  continuous  areas  of  its  preferred  food-plant,  and  ovrmg 
to  the  adaptabOity  of  the  apple  to  a  wide  range  of  climatic  conditions, 
the  moth  frequently  finds  itself  in  a  very  favourable  environment. 
The  history  of  the  development  of  control  measures,  which  has  been 
coincident  with  the  development  of  the  apple  industry,  is  reviewed. 
Dissatisfaction  with  lead  arsenate  in  some  sections,  owhig  particularly 
to  spray  residue  problems  and  to  the  fact  that  certain  strains  of  the 
pest  were  found  to  be  more  or  less  resistant  to  the  poison,  caused  a 
l>artial  return  to  the  older  mechanical  means  of  control,  especially 
banding,  and  stimulated  research  with  a  view  to  finding  a  more 
effective  measure.  An  account  is  given  of  investigations  that  are  now 
m  progress  and  of  some  of  the  problems  that  need  further  study. 


Ross  (W.  A.).  Lvliricatiiiff  Oil  Spfasrs  and  the  Vux  PqrUa  PsoUem.— 

4th  Int,  Cong.  Ent.  Ithaca,  N.Y.  1928,  pp.  397-400.  Tring, 
England,  1929. 

An  account  is  given  of  the  development  of  oil  spraying  against  the 
pear  psylla  [Psylla  pyricola,  Forst.j  in  Canada  ili.A.E.,  A,  xiii,  581  ; 
XV,  96,  495 ;  xvi.  331].  The  formula  for  the  stock  emulsion  used  in 
Ontario  is  1  gal.  lubricating  oil,  1  gal.  water,  2  oz.  copper  sulphate  and 
2  oz.  hydrated  lime. 
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Graham  (S.  A  ).  The  Larch  Sawiiy  and  Forestry. — Mli  Int.  C one 
Enf.  Ithaca,  N.  Y.  1926,  ii  (Trans.),  pp.  4Ui-407.  Tring,  Engiand. 
1929. 

It  has  generally  been  assumed  that  Lysiaeonetnalns  erichsoni.  Ht^. 
(larch  sawfly),  which  is  a  serious  menace  to  tamarack  ^ Larix  faricmi:' 
in  the  swamp  forests  of  the  Lake  States  and  eastern  Canada,  is  an 
introduced  insect  in  America,  but  evidence  of  previous  periods  of  reduced 
growth,  as  shown  by  the  annual  rings  in  old  trees,  strongly  suggests 
that  it  has  been  present  in  America  for  at  lea.st  a  century,  and  is  very 
likely  indigenous. 

Experiments  made  in  Michip:an  showed  that  mice  are  the  mo^t 
important  enemies  of  the  prepii})ae  in  the  cocoons  durin;:!  the  winter 
iR.A.E.,  A,  xvi,  511].  Superhcial  drainage  of  the  swamps  increases 
the  varietv  of  ground  cover,  and  is  thereby  favourable  to  the  mice. 
On  the  other  hand,  observations  on  the  nature  of  certain  swamps  in 
which  the  trees  escaped  serious  injury  during  previous  outbreaks  indi- 
cate  that  excessive  water,  especially  during  the  spring  and  early 
summer,  is  unfavourable  to  the  sawfly  ;  it  is  therefore  pos-^ibh*  that 
in  some  instances  flooding  may  offer  a  practicable  means  oi  protecting 
the  trees  from  injury. 

In  1928,  field  observati(ms  were  made  on  the  factors  affecting  the 
larvae  during  the  feeding  period.  Heavy  rain  washed  20-50  per  cent, 
of  the  first  instar  larvae  from  the  needles,  but  less  than  10  per  cent, 
of  the  larvae  of  the  second  and  later  instars  were  dislodged  b\  a  severe 
storm.  Birds  and  other  j)redators,  including  CoccinelHds  and  Penta- 
tomids,  reduced  the  number  of  larvae  by  about  25  per  cent.,  mainly 
during  the  fourth  and  hfth  instars ;  during  the  earlier  instars  the 
larvae  fed  on  the  fdiage  on  slender  twigs,  where  few  birds  could  reach 
them* 

Bakn!  (T  (  )  An  Enquiry  concerning  the  Natural  History  of  thft 
White-pine  Weevil  {Pissodes  strobi).  (Abstract.)  ~4th  hit,  Con^. 
Ent.  Ithaca,  N,  \\1928,  ii  (Trans.),  pp.  412-413.  Tring,  England. 
1929. 

The  immature  state  of  the  ovarian  tubes  of  recently  emerged  females 
of  Pissodes  strobi,  Peck,  in  late  summer  precludes  the  possibilitv  of 
oviposition  until  spring.  The  rate  of  oviposition  in  cages  averaged 
only  2—1  eggs  a  day  ;  150  were  laid  by  one  female  in  May  and  June  in 
three  pine  shoots,  all  of  which  were  killed  by  the  larvae.  In  pine 
plantations  vrith  a  population  of  12  females  to  100  trees,  25  per  cent, 
of  the  trees  may  lose  their  terminal  shoots  in  a  single  season.  The 
minimum  temperature  at  which  flight  occurs  is  about  70^  F.  and  the 
optimum  80*^  F.  or  above.  The  wee\ils  leave  the  pine  litter  under 
the  trees  in  the  spring  when  the  mean  temperature  rises  from  40  to  B< )  F. 
and  aestivate  when  the  mean  temperature  reaches  70°  F.  in  Jul\ 
(Ithaca,  New  York).  Adults  have  been  under  observation  for  two 
\ears,  but  the  mortality  durin i,'  the  second  hibernation  is  high. 
Flights  occurred  during  Mav  and  June,  and  the  new  generation  flew 
readily  in  Auernst  and  September.  In  plantations  most  flights  wer^^ 
made  to  neighhourint^  trees,  but  in  an  open  held  a  weevil  wa^  toUowed 
for  100  yards  and  was  last  .seen  50  ft.  in  the  air,  flying  with  a  slight 
breeze.  P.  strobi  is  negatively  geotropic  and  positively  phototropic. 
reactions  that  account  for  the  deposition  of  eggs  at  the  top  of  the 
tree. 
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The  larvae  of  the  facultative  predator*  Lonchaea  coriids,  Taylor, 
were  abundant  in  the  injured  shoots,  feeding  on  the  damp  frass  and 
attacking  many  of  the  pupae  of  P  >frobL   The  i\y  was  often  heaviJy 

parasitised  by  a  small  Chalcid,  Pleurotropis  sp.  The  {(allowing  parasites 
W(  re  reared  from  the  hirvae  of  the  weevil:  Ki(r\'t(^ma  M'ssodh.  Git., 
which  was  common,  Labena  apicalis,  Cress.,  Microbracon  pini,  Mues., 
Rhopalicus  pulchripennis,  Cwfd.,  CallUphiaUcs  comslocki.  Cress.,  Ettpd* 
mus  pini,  Taylor,  and  Caehides  pisscdis,  Ashm.  Numerous  larvae  of  a 
Nematode,  Dipio^aster  sp.,  were  observed  living  symbioticall)  i  i  the 
elytra  of  hibernating  weevils  and  the  mature  worms  were  found  pairing 
in  injured  pine  tips.  The  large  weevil  populations  found  on  widely 
spaced  trees  support  the  recommendation  that  pines  should  be  set 
out  with  a  density  not  less  than  1.5()0  trees  to  ttie  acre.  The  random 
flights  observed  in  mixtures  of  pine  and  deciduous  trees  help  to  explain 
the  protection  of  pines  by  these  trees. 

SAmal  ( J. ).  Acalla  hasHana  a  Destroyer  of  Osiers  in  dechodovaUa.— 
4$h  Int.  Cong,  Eni.  Ithaca,  N,  Y.  1928,  n  aians.).  pp.  414-415. 
Tring,  England,  1929. 

During  the  last  three  years  the  Tortricid,  Peronea  {Acalla)  hasliana, 
L.,  has  increased  to  such  an  extent  in  various  parts  of  Bohemia  that  it 
has  become  very  injurious  to  willows,  and  as  the  basket  industry  is 
very  important  there,  the  losses  are  serious.  There  are  two  generations 
a  year.  The  moths  rest  on  the  leaves,  shoots,  etc.,  during  the  dav  and 
flv  in  large  numbers  in  tlie  eveiiinf  Thr  eggs  are  deposited  singly  in 
tile  tips  of  the  young  osier  shoot^,  4(i  (k)  being  laid  by  one  female. 
The  caterpillars  web  together  several  leaves  at  tiie  top  of  the  shoot 
and  feed  inside  on  the  youngest  leaves  and  buds,  thus  arresting  growth 
and  lowering  the  productiveness  of  the  plant.  The  shoot  becomes  thin 
and  appears  as  though  frost-bitten  or  burnt.  Pupation  takes  place 
%vithin  the  shelter,  and  although  this  species  has  been  reported  to  over- 
winter in  the  adult  state,  the  author  has  always  observ  ed  it  to  hibernate 
as  a  pupa.  In  1927,  40~(S<)  per  cent,  of  the  hibernatiug  pupae  of  the 
second  generation  were  parasitised  by  a  small  Proctotrupid,  but  the 
progeny  of  the  remaining  40  per  cent,  were  sufficiently  numerous  to 
cause  serious  damage.  Experimental  spraying  of  willows  with  a  weak 
arsenical  was  successful,  but  the  application  must  be  made  soon  after 
the  larvae  hatch  and  before  they  are  protected  by  the  leaf  shelters,  the 
best  time  being  at  the  beginning  of  June,  or,  in  the  case  of  the  second 
generation,  at  the  beginning  of  September. 

Fen  TUN  (F.  A.).  Biological  Notes  on  the  Pink  BoUworm  {Pectinnpiwra 
gossypiella  Saunders)  in  Texas.-  4fJi  Int.  Conn.  Ent.  Ithaca, 
N.  Y,  1928,  ii  (Trans.),  pp.  439-447.    Tring.  England,  1929. 

An  account  is  given  of  the  investigations  that  are  being  carried  out 
in  Texas  on  Platycdra  { l-<  cti}u>hhora) gossypiella,  Saund.  (pink  bollworm), 
much  of  the  inlormatiun  having  already  been  noticed  [R.A.E.,  A, 
xviii.  62],  At  Castolon,  96  per  cent,  of  the  overwintering  long-cycle 
larvae  were  found  either  in  the  bolls,  etc..  on  the  plants  or  in  the 
rubbish  on  the  ground  and  4  pt  r  cent,  in  the  soil  or  on  the  tap  roots. 
In  the  rather  heavy  soil  of  this  locality,  which  forms  a  hard  crust 
after  irriiration,  the  movement  of  the  plant  stem  bv  the  wind  causes 
an  opening  roimd  the  crown,  and  larvae  seeking  shelter  migrate  down 
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the  stem  into  the  soil  to  the  roots.  It  is  not  known  whether  this 
observation  holds  good  in  sandy  soils.  Larvae  may  spin  either  sumnier 
or  resting-stage  cocoons  on  the  tap  roots.  An  account  is  given  of 
experiments  to  determine  the  mortality  of  long-cycle  larvae  under 
irrigation  at  different  times  and  with  different  dates  of  ploughing 
as  well  as  with  combinations  of  the  two.  Winter  irrigation  following 
winter  ploughing  proved  to  be  the  only  effective  measure  [loc.  cit.  . 
The  survival  of  larvae  up  to  26th  June  in  dried  bolls  on  the  plants  was 
greater  than  in  bolls  on  or  in  the  soil  and  pupation  was  delayed,  facts 
indicating  that  in  this  locality  old  standing  stalks  are  dangerous 
sources  of  infestation,  the  winter  survival  being  large  and  emergence 
delaved  until  the  cotton  plant  is  in  the  ricrht  staple  to  be  infested. 
Eniergence  of  moths  from  bolls  on  or  in  the  soil  extended  from 
27th  March  until  2nd  July  and  reached  its  maximum  between  14ih  and 
30th  April.  Accordii^  to  emergence  records,  there  was  a  total  survival 
under  all  conditions  of  6*72  per  cent. 

HoLLowAY  (T.  E.).  Local  Conditioiis  as  infinencing  Bewiminnnilatfaiw 

for  the  Control  of  Sugar-cane  Insects. — 4th  Int.  Con?.  Fnf.  Ifhu.  h 
iV.  y.  1928,  ii  (Trans.),  pp.  448-451, 15  refs.   Tring,  England.  1929. 

The  author  ])oints  out,  with  numerous  illustrations,  that  although 
some  sugar-cane  pests  are  common  to  many  countries,  the  control 
measures  employed  in  one  country  may  be  impracticable  or  uneconomic 
in  another.  Recommendations  must,  therefore,  be  adapted  to  local 
conditions  and  based  on  an  investigation  of  the  particular  pest  in  its 
native  environment. 

King  (W.  V.).  The  Cotton  Flea  Hopper  {Psullus  seriatus). — 4th  Int. 
Cong.  Enf.  Ithaca,  N,  Y.  192S,  ii  (Trans.),  pp.  452-454.  6  refs. 
Tring.  England,  1929. 

The  historA'  of  the  development  of  PmiHus  setiatus,  Reut.  (cotton 
ika-liuppcr)  as  a  pest  of  cotton  in  the  United  States  is  briefly  reviewed, 
and  the  injury  caused  is  described  [cf,  RA.E.,  A,  xii,  586  ;  xiv,  629. 
631 ;  XV,  73,  74,  404].  Cotton  is  not  the  natural  food-plant  of  this 
Capsid,  and  its  attack  is  undoubtedly  associated  with  conditions 
affecting,'  its  more  normal  food-plants.  As  a  consequence,  infestations 
usually  last  onlv  a  short  time,  and  although  in  cases  of  severe  attark 
the  entire  l>ottom  part  of  the  crop  niav  be  destroyed,  the  plant  recovers 
rapidly  after  the  insects  migrate,  and  the  top  branches  produce  nor- 
mally. Under  ordinary  conditions  of  damage  by  the  boll  weevil  [ArUho- 
nomus  grandis.  Boh.],  the  planter  often  depends  on  the  early  part  of  the 
crop  before  the  weevils  become  numerous,  and  an  almost  normal 
amount  of  cotton  may  be  produced  if  no  more  thaii  ;m  averac^e  wee\Tl 
infestation  o(  cnrs.  If,  however,  the  numbers  of  early  bolls  have  already 
been  reduced  by  P.  scriaius,  the  losses  become  much  more  important. 

JABLo^•o^^sKI  (J  ).  The  Black  Locust-Tree-Scale,  Lecanium  rohini- 
arum  Dough,  and  the  European  Corn  Borer,  Pyraus,ta  nubilcln 
Httbn.,  a  Biological  Parallel.— Int.  Con{.  Ent.  Ithaca, 
K.  y.  I92S,  ii  (Trans.),  pp.  455-462.    Tring,  England.  1929. 

Though  attempts  are  made  to  prevent  the  introduction  of  ininnoiis 
insects  into  areas  where  they  do  not  already  occur  by  quarantine 
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measures,  the  possibility  that  indigenous  insects  may  adapt  themselves 
to  introchiced  plants  has  heen  lar^elv  overlooked.  In  this  connection 
the  author  gives  as  examples  the  black  locust-tree  [Robinia  pscud- 
ucaciu)  and  maize,  both  which  were  introduced  irom  America  into 
Europe,  where  they  were  attacked  by  indigenous  insects,  the  former 
by  Lccanium  corni,  Bch.,  which  had  probably  migrated  from  Cornus, 
and  the  latter  by  Pyrausta  nubilalis,  Hb.,  of  which  the  original  food- 
plant  was  possibly  hop.  In  the  latter  case,  the  adapted  pest  was  later 
introduced  into  the  original  home  of  the  maize  plant. 


Campbell  vF.  L.)  &  Filmer  (R.  S.).  A  Quantitative  Method  o£ 
estimatiiig  the  relative  Toxicity  of  Stomach-poiflon  Ihsectiddes.— 
m  Int.  Cong.  Eni.  Ithaca,  N.  Y,  1928,  ii  (Trans.),  pp.  523-533, 
1  pi..  1  fig.,  11  refs.   Tring.  England.  1929. 

The  arsenical  residue  problem  has  not  only  stimulated  the  search 
for  new  stomach  poisons,  but  has  emphasised  the  desirability  of 
comparing  their  toxicity  for  mammate  and  insects.  The  acute  toxicity 
of  poisons  for  mammals  is  always  expressed  in  terms  of  the  minimum 
lethal  dosf  (M.I..D.V  i.e.,  a  dose  that  will  kill  50  per  cent,  of  a  group  of 
similar  animals  on  a  unit  weight  of  animal  basis.  In  order  to  measure 
'  the  relative  susceptibility  of  an  insect  and  a  mammal  to  any  stomach 
poison*  the  respective  lethal  doses  by  mouth  must  be  determined  and  the 
factor  of  safety  will  be  the  ratio  of  the  M.L.D.  for  the  ainnial  to  that 
for  the  insect.  A  method  is  described  for  measuring  the  M.L.U.  of 
relativplv  insoluble  Ntomach  ])oi.sons  tor  insects,  or,  in  other  words,  for 
administering  known  doses  oi  tiiese  poisons  in  any  desired  amount  to 
individual  insects.  The  insects  employed  were  ^kworms  [Bombyx 
mart,  L.],  and  some  of  the  results  were  compared  with  those  already 
obtained  by  other  workers  on  rabbits.  Only  two  compounds  were 
compared  at  a  time,  one  of  which  was  always  acid  lead  arsenate  as  a 
standard.  The  mc'thod  is  described  by  outlining  the  coiirse  ol  work 
requued  to  determuie  the  relative  toxicity  of  aluminium  arsenate 
and  acid  lead  arsenate. 

Forty  4th  instar  larvae  (mean  weight  about  0*3  gm.)  were  weighed 
indi\  idually  to  0*1  gm.  and  placed  singly  without  food  in  40  marked 
Petri  dishes,  each  covered  with  a  dish  of  the  same  diameter  (to  provide 
a  deeper  container  than  the  ordinary  Petri  disl;  witli  overlappini,'  lid). 
The  insects  wt-re  allowed  to  become  hungry  lor  aii  hour  or  two  while 
the  poisoned  food  was  being  prepared.  Two  J  in.  circular  cover  glasses 
were  weighed  to  0<01  mg.  and  80  disks  of  the  same  diameter  were 
stamped  out  of  selected  thin,  fiat  midberry  leaves.  The  cover  glasses 
were  placed  in  the  cr-ntre  of  a  24  cm.  square  glass  plate  wth  40  leaf 
disks  arranged  closely  round  them,  smooth  surface  upward*?.  An 
apparatus  is  described  by  means  of  which  a  dust  cloud  of  the  poison  is 
released  under  a  battery  jar,  which  is  then  lowered  quickly  over  the 
plate  bearing  the  leaf  disks  and  cover  glasses,  coating  them  with  a 
remarkably  hue  and  uniform  deposit  ol  powder.  The  cover  glasses 
were  w(  ic^hed  again,  the  increa.se  of  weight  divided  by  two  giving  thf 
quantity  ot  acid  lead  arsenate  per  1<  :if  disk.  About  0*20  mg.  per  dir,k 
or  0-05  mg.  per  sq.  cm.  was  a  s.uislactory  coverinij.  Each  oi  the 
untreated  disks  was  then  coated  with  a  him  of  corn  starch  paste  and 
lowered  carefully  on  to  a  poisoned  disk.  The  two  disks  were  then 
pressed  together  and  placed  in  a  Petri  dish  with  a  silkworm,  the  edges 
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nf  the  sandwich  being  inserted  into  a  spHt  half  cork  in  order  to  hold  it 
tirnily  in  a  suitable  position  for  feeding.  Within  5  minutes  most 
of  the  larvae  began  to  feed  along  the  margin  as  though  it  were  a  single 
leaf,  and  individual  doses  were  varied  at  will  by  removing  the  sand- 
wich whvn  the  larvae  had  eaten  I  to  i.  Usually  about  90  per  cent, 
of  the  lar\  a<.'  IkuI  consumed  a  satisfactory  dose  in  10-20  mins.  E^ch 
silkworm  was  then  given  a  fresh  mulberry  leaf,  and  the  40  dishes  were 
placed  in  an  air  bath  at  27-2  C.  [SO  ^B  F.J  to  await  the  death  cr 
recovery  of  the  larvae.  The  partly  consumed  sandwiches  were  arranged 
in  order  on  a  glass  plate  10  by  13'cm.,  20  to  a  plate,  with  the  necessar\' 
identification  printed  on  the  plate  in  Indian  ink.  This  plate  was 
covered  with  a  similar  glass  plate,  bound  at  the  t-dtjcs  with  lantern 
slide  bindiii!^  rni'I  placed  in  a  moist  chamber,  in  which  it  could  be  kept 
as  lung  as  a  week.  The  sandwich  i>!ates.  like  jihotographic  negatives, 
were  then  printed  with  enlargement.  The  method  of  measuring  the 
amount  of  leaf  consumed  and  so  the  amount  of  arsenic  ingested  is 
described.  A  complete  list  of  the  doses  administered  to  determine 
the  relative  toxicity  of  acid  lead  arsenate  and  aluminium  arsenate  is 
given  as  an  example.  Th*'  I..D.  of  the  former  was  0-09  mg.  per  gm. 
of  silkworm  and  ol  tlu-  latter  0-9  mi:. 

The  advantages  of  this  method  over  mat  used  by  Janisch  [R.A.E., 
A,  xiv,  192]  are  discussed.  The  use  of  sandwiches  prevents  the  larva» 
while  crawling  over  the  leaf,  from  picking  up  unknown  quantities  of  the 
poison  on  its  legs  or  brushing  it  off  the  leaf  altogether.  In  comparison 
with  7othpr  rompounds,  the  M.L.D.  for  acid  lead  arsenate  varied  between 
O'lO  and  0-08  nitj.  per  gm.  so  that  if  the  deposit  of  poi.son  is  disturbed 
when  making  the  sandwich,  the  error  is  not  great  enough  seriou.sK'  to 
affect  the  results.  The  chief  defect  of  this  and  any  other  leaf  area 
method  is  that  doses  cannot  be  accurately  predetermined,  and  time 
and  insects  are  wasted  in  feeding  doses  that  do  not  help  in  the  delimita- 
tion  of  the  M.L.I).  It  would  be  desirable  to  force  predetermined  doses 
diiecth*  into  the  alimentary  tract  of  the  insect,  and  althouL,'h  this  has 
been  done  with  solutions  |c/.  xiv,  281],  it  has  not  yet  been  accomplished 
with  suspensions. 

The  terms  effectiveness  and  toxicity  are  differentiated ;  the  toidcity 
of  a  stomach-poison  refers  to  its  killing  capacity  in  the  alimentary  tract, 
and  effectiveness  also  includes  factors,  such  as  the  concentration, 
repellency  or  attractiveness  of  the  poison,  that  influence  the  rate  of 
fatality  when  a  poison  is  available  for  larval  consumption  in  un- 
limited quantities.  The  data  from  the  seven  comparative  tests  are 
summarised  in  a  table.  The  most  important  constant  ascertained  is 
the  M.L.D.  for  acid  lead  arsenate,  and  the  figure  should  be  useful  in 
determining  the  probable  amount  of  this  compound  required  to  kill 
other  in.sects,  even  though  there  rua\  be  considerable  diffrrences  in 
susceptibility  among  diiierent  species.  The  to.xicity  of  the  other 
compounds  used,  viz.,  copper  cyanide,  the  fluosiUcates  of  sodiiun. 
barium  and  potassium,  cryolite  (79*8  per  cent.  3  NaF,AlF3),  basic 
lead  arsenate  and  aluminium  arsenate,  corresponded  more  or  less  with 
their  relative  effectiveness  as  determined  by  field  workers.  The  sample 
of  copper  ( \  anide  used  was  at  least  twice  as  toxic  to  4th  instar  silkworms 
as  aciil  lead  arsenate,  and  the  toxicity  of  pure  cuprous  cyanide  for 
mammals,  insects  and  plants  should  be  determined  before  it  is  discarded 
as  a  substitute  for  lead  arsenate.  The  three  fluosilicates  and  cr3fnolite 
are  known  to  be  as  effective  or  nearly  as  efl.  eti\  e  as  acid  lead  arsenate 
or  calcium  arsenate,  and  their  relative  toxicity  is  much  the  same  as 
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rheir  relative  eftectiwmss.  Ha-ic  lead  arsenate  ami  alunnninm 
irsenate  were  only  one-tenth  as  toxic  as  acid  lead  arsenate.  The 
Sr.L.D.  of  acid  lead  arsenate  and  sodium  fluosilicate  administered 
>y  the  mouth  were  found  to  be  practically  the  same  for  the  rabbit 
md  the  silkworm.  Ii  does  not  appear  likel\'  that  any  inorganic  poison 
,vill  be  found  to  ha\'e  a  hii^h  factor  of  safety  for  mammals,  but  a  specific 
;tomach  poivoii  for  insects  may  be  discovered  anjong  the  more  complex 
>rganic  connx)imds. 

SfcDoNALD  (R.  E.).  Oottcm  Seed  DUnlecCion  as  a  Control  for  the  Piiik 
Bollwofm,  Pectinophora  gossvpidla  Saund. — ith  Inf.  Com:. 
nhaca,  N.Y.  1928,  ii  (Trans,),  pp.  552-554.   Tring,  England. 
1929. 

Plafyedra  {Peclinophora)  gossypiella,  Satmd.,  was  introduced  into 
the  part  of  Texas  west  of  the  Pecos  River  about  10  years  ago.  In  this 
region  cotton  i?  gro\\Ti,  with  one  exception,  in  high  isolated  valleys  where 
the  winter  is  much  colder  than  is  usual  in  cotton  prodnrini^  countries, 
temperatures  of  10'  F.  being  not  unusual.  Xo  apprei  ial)le  daniage 
has  occurred  in  these  valleys,  but  in  the  Big  Bend  section  ol  the  Kio 
Grande  Valley,  where  the  altitude  is  less  and  a  temperature  of  20^  F. 
is  regarded  as  rather  low,  noticeable  injury  has  been  observed  though 
severe  damage  was  confined  to  a  few  fields.  Many  larvae  hibernate 
in  the  g^ronnd  or  in  rubbish  on  the  surface  or  within  old  bolls  in  the 
field,  but  tlje  practice  of  pasturing'  fields  and  cleanintj  up  preparatorv 
to  planting  causes  a  rather  high  mortality,  which  i»  unduublcdly  iii- 
creased  in  western  Texas  by  the  severity  of  the  wuiters.  The  larvae 
hibernating  in  stored  cotton  seed  escape  the  cold»  and  the  control 
secured  in  the  areas  under  discussion  is  certainly  due  to  the  disinfection 
of  cotton  seed  as  a  continuous  process  of  ginning. 

The  heating:  apparatus  now  most  generally  emplo\  d  is  di  seribi'd. 
This  is  built  round  tlie  convevor  already  in  use.  and  liie  seed  is  dis- 
infected in  the  minute  or  a  little  more  that  elapses  lietween  the  time  it 
leaves  the  gin  and  the  time  it  reaches  the  loading  chute.  Where  ginning 
plants  are  already  equipped  with  steam  boilers,  the  cost  probably 
does  not  exceed  lOd.  per  ton  of  se^.  When  climatic  conditions  permit 
a  higher  rate  of  survival  in  larvae  hibernating  outside  the  seed,  it  is 
probable  that  seed  disinfection  alone  cannot  be  depended  on  for  complete 
control. 

Newcomer  (E.  J.i.  The  Codling  Moth  in  the  Paciiic  Northwest  ; 
Status  of  unwDt  Spray  FisetiCM  and  Prospects  te  ImpEmments 
in  Gontiol  HeasoM.— Ini.  C&ng.  Ent.  Ithaca,  AT.  y.  1928, 
ii  (Trans.),  pp.  567^70,  8  refs.   Tring,  England,  1929. 

The  history  of  the  development  of  control  measures  agauist  the 
codling  moXli  [Cydia  pomoneUa,  L.]  in  the  Pacific  Northwest  is  briefly 
outlined.  The  spray  residue  problem  and  the  requisite  properties  of 
any  substitute  for  lead  arsenate  sprays  are  discussed.  In  the  author's 
opinion  lead  arsenate  will  continue  to  be  used  in  tlic  future  in  the 
calyx  and  early  cover  sprays  in  the  Pacific  Northwest  ;  the  fruit  will 
be  washed  but  e.xcessive  application  of  lead  arsenate  will  be  avcjided. 
The  later  sprays  will  consist  of  oil,  nicotme  or  some  other  material 
that  will  reduce  the  residue  haasard  and  the  losses  from  "  stings,"  as 
these  materials  will  kill  the  eggs  or  destroy  the  larvae  before  they 
attempt  to  enter  the  fruit.   The  spray  programme  will  be  supplemented 
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even  more  than  at  present  by  mechanical  control  measures  such  a-' 
banding  and  baiting.    The  problem  of  the  immediate  future  is  :  ; 
determine  the  n  l  ftive  value  of  various  insrctirides  and  utiier  uiethoi:- 
of  control,  and  to  vvoric  out  the  most  satisfactory  combination 
measures. 

Burgess  (A.  F  ).    The  Control  of  some  importedi  Tne-deloiialiBi 

In'iects.— ^///  Inf.  Cong.  Ent.  Ithaca,  N.Y.  1928,  ii  (Trans., 
pp.  571-578,  6  figs.   Tring.  England,  1929. 

A  brief  account  is  given  of  the  introduction  into  the  north-easteni 

part  of  the  United  States  of  several  of  the  most  im^  i  t  ant  insects  thai 
defoliate  fruit  and  shade  trees.  TIic  spread  of  Porthetria  dispar.  1 
(gipsy  moth)  and  the  measures  taken  to  control  h  are  reviewed.  F-: 
more  tlian  twenty  years,  tlie  Federal  GovcmnK  iit  in  co-nperation  with 
the  States  concerned  has  carried  on  a  campaii(n  agaia>t  this  pc>i. 
and  the  annual  expenditure  has  averaged  more  than  £250,000.  Tlw 
area  in  New  Jersey  is  rapidly  being  cleared,  and  the  maintenance  of 
the  barrier  aone  in  New  England  and  New  York,  together  with  the 
quarantine  measures  in  force  have  so  far  protected  the  States  tA 
the  west  from  invasion.  The  importation  of  parasite'^  and  t!  " 
successful  establishment  has  lieljxd  materiallv  in  reducing  liie  j-c-t 
locally,  and  over  lar^e  areas  during  certain  years,  but  at  present  givt? 
no  a.ssuiance  of  effecting  constant  control  This  work  has  demonstrated 
that  it  is  possible  and  entirely  practicable  to  restrict  the  spread  and 
reduce  the  area  infested  by  an  insect  of  this  type, 

Dudley,  H  E.),  Searls  (E.  M.)  cS:  Weed  (A.).  Pea  Aphid  In- 
vestigations. -4th  Int.  Cong.  Ent.  Ithaca,  N.  Y.  1928,  ii  (Trans. «. 
pp.  608-621,  7  figs.    Tring,  England,  1929. 

The  following  is  taken  from  the  authors'  summary  :  Owing  to  ih- 
importance  of  the  pea  canninj^^  industry  in  the  United  States  and  t'* 
injury  caused  by  Macrosipkum  {lliinoui]  pisi,  Kalt.  (pea  aphisi  ovn  - 
period  of  three  or  four  years,  measures  for  its  control  were  invesiiijait.  i 
Spraying  tests  were  carried  out  for  one  year  and  dusting  and  swee|nn|r 
tests  for  Ave  years.  The  reduction  in  infestation  varied  from  zero  to 
approximately  90  per  cent.  The  most  umform  results  were  obtainv  i 
with  a  nicotine-copper-lime  dust  {e.g.,  8  lb.  nicotine  sulphate.  16  Jb 
monoh\ (hated  copper  sulphate,  76  lb.  lime).  The  effect i\  euess  -1 
dustini.,%  however,  was  found  to  be  more  dejx^ndcnt  on  weathtr 
conditions  at  the  time  of  and  lullowing  treauncut  than  on  the  »tren^:h 
of  material  or  amount  tised  per  acre.  The  results  of  all  kinds  o! 
treatment  in  terms  of  3aeld,  grade  rate  and  quality  of  the  cannd 
product  could  not  be  correlated  with  the  percentage  of  control  if  the 
factor  of  plant  i;rowth  was  ie^nored.  In  1924,  when  weather  conditions 
were  particularly  untavourahle  to  the  peas,  sweejiinc;  operations  with  .in 
apliiduzer  resulted  in  a  decided  increase  in  yield  in  e\  ery  field  swept, 
but  since  that  time  neither  sweeping  nor  dusting  experiments  ha\f 
resulted  in  any  genersd  increase  in  3deld  or  income,  but  have  shown  i 
loss.  The  direct  control  measures  attempted,  therefore,  have  not 
only  been  unnecessary  but  have  at  times  actually  been  injurious- 
Plant  growth,  decree  of  infestation  and  mechanical  injury.  facto:> 
that  are  governed  by  weather  conditions,  are  more  important  :i 
determining  yield  than  the  particular  treatment  applied.  Nature 
enemies,  comprising  nearly  70  species  of  insects,  act  as  a  constant  chetk 
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on  M.  pisi,  but  with  the  exception  of  the  fungus,  Enlomophthora 
.iphidis,  have  never  been  obsen'ed  to  control  the  infestation  during  the 
period  undt-r  stiidy.  The  seasonal  abundance  of  the  Aj^hid  varies 
greatly  Ironi  year  to  year,  and  iias  been  lound  to  be  correlated  with  the 
conditions  of  growth  of  the  peas.  Maximum  numbers  in  ^ch  season 
are  associated  with  plant  maturity  and  during  the  five  years  of  experi- 
ment this  occurred  between  6th  and  1 1th  July. 

KuHN  (H  A  V  The  Prohlera  of  Arsenical  Residues  :  Importance  oi 
Spray  Deposits  irom  the  Standpoint  o!  Public  Health.  (Abstract) — 
4ih  Int.  Ctmg,  Ent,  Ithaca,  N,Y.  1928,  ii  (Trans.),  pp.  673-674. 
Tring,  England.  1929. 

The  results  of  experiments  to  determine  the  minimal  lethal  dose 
(M.L.D.)  of  a  number  of  insecticides  (including  arsenious  oxide,  calcium 
arsenite,  calcium  arsenate,  lead  arsenate,  barium  fluoride  and  sodium 
fluosilicate)  administered  by  mouth  to  dogs  and  rabbits  are  briefly 
i^iven.  The  comparative  toxicitv  of  calcium  ar«;pnatp.  of  which  the 
-M.L.D.  was  38  and  50  mg.  per  kg.  of  body  weight  for  doi^s  and  rab]>its 
respect i\  cly,  and  sodium  fluosiJicate,  of  which  the  M.J..D.  was  l.su  lug. 
for  dogs  and  138  for  rabbits,  is  of  interest  owing  to  the  increasing  use 
of  the  latter  insecticide.  The  cumulative  effect  of  sublethal  doses  of 
lead  arsenate  was  also  investigated,  and  it  was  found  that  the  ratio 
of  lead  to  arsenic  in  the  animal's  bodv  was  considerably  higher  than  in 
the  original  compound,  showing  tliat  the  arsenic  was  being  eliminated 
and  the  lead  retained.  It  was  evident  that  rapid  death  from  lead 
arsenate  is  due  essentially  to  arsenic,  whereas  chronic  symptoms  are 
due  chiefly  to  lead  poisonuig.  In  investigating  the  residue  on  fruit 
<;pra>Td  with  lead  arsenate,  the  amount  of  lead  and  arsenic  should 
l)e  determined,  as  the  small  amount  of  arsenic  will  probahK  Vie  less 
harmful  than  the  lead,  on  account  of  the  very  slow  elimination  oi  the 
latter. 

Childs  (L.).  T1i0  PmUein  ol  AneniCBl  BiMam  i  the  ffitaatkm  in 
different  Apple-growing  Areas  and  Results  of  InvestigalionB 
relative  to  the  Production  of  Apples  to  meet  Market  Requirements. 

—4th  Int.  Cong.  EnL  Ithaca,  N.  Y.  ii  (Trans.),  pp.  675- 

687.  14  refs.    Tring,  England,  1929. 

The  rircnmstances  that  brought  the  question  of  arsenical  residue  into 
prommence  in  1926  are  briefly  discussed,  and  the  history  of  the 
development  oi  measures  to  remove  such  residues  from  apples  in  the 
United  States  is  reviewed.  The  problem  is  most  serious  in  the  north- 
western States,  where  apples  are  grown  in  iirigated  areas  and  summer 
rainfall  seldom  occurs,  and  where  constant  and  thorough  applications 
of  lead  ar-rnate  are  necessary  to  atfcrt  rnntrol  of  the  rrtdling  moth 
[Cydia  pmnondla,  \.  \  Witliin  tlie  >])ace  of  two  \'eai>,  thr  more 
important  dilhcuities  have  been  determined,  and  the  packing  and 
handling  of  a  crop  valued  at  between  10  and  15  million  pounds  sterling 
have  been  revolutionised.  The  investigations  undertaken  included  not 
only  a  study  of  methods  for  the  actual  removal  of  arsenic,  but  of  the 
physical  and  i>h\ >iological  effect  of  such  treatnii  nts  on  the  fruit,  and 
their  intluenec  on  its  kcepinc:  qnnlity.  The  majunty  of  growers 
are  now  cunsinced  that  vva^inng  with  hydrochloric  acid  is  the  most 
satisfactory  measure,  and  many  packers  believe  that  this  method  will 
not  ultimately  increase  the  cost  of  handling,  as  the  thorough  cleaning 


Digitized  by  Google 


316 


of  the  apples  increases  the  efficiency  of  the  sorters  to  an  extent  tliat  wili 
larf^i  ly  offset  the  costs  of  treatment.  Moreover  the  appearance  o£  the 
apples  is  greatly  improved. 

RoARK  (R.  C  ).  Some  recently  proposed  Stomach  Insecticides,  a 
Beview  of  the  Patent  Literature. — Int.  Cong.  EnL  Widens. 
N.Y.  2928.  ii  (Trans.),  pp.  728-736.    Tring,  England,  1929. 

The  i)iirpose  of  this  paper  is  to  stimulate  research  by  call  ins:  the 
attention  ul  entomologists  to  those  classes  of  materials  that  seem  to 
offer  the  greatest  promise  as  stomach  insecticides.  Some  of  tiir 
compounds  of  arsenic  and  fluorine,  and  a  few  organic  compounds  an 
briefly  mentioned,  with  the  numbers  of  the  patents  protecting  th«ir 
processes  of  manuf  u  tnre.  A  list  is  given  of  moth-proofing  materials 
that  have  been  patented  during  recent  years,  as  nearly  all  of  them  anr 
stomach  poisons. 

Efi  I  ATorx  Bev  (H.  C).  The  Development  of  Entomological  Science 
in  Egypt. — 4ih  Int.  Cong.  EnL  lUuica,  N.  Y.  1928,  ii  (Trans... 
pp.  737-742.    Tring,  England,  1929. 

The  history  of  entomology  in  E^'pt  is  briefly  reviewed,  and  the 
work  of  the  differunt  sub-sections  of  the  present  Plant  Protection, 
Section  of  the  Ministr}'  of  Agriculture  is  described.  In  Egj-pt  the" 
fauna  is  of  three  d^tuict  types :  that  of  the  Nile  Valley ;  that  of  the 
eastern  and  western  deserts,  with  the  remarkable  oases  of  the  latter: 
and  the  largely  distinct  fauna  of  a  narrow  belt  along  the  Mediterranean 
coast,  extending  westwards  almost  to  Morocco,  which  is  mainly  a 
prolongation  of  a  similar  belt  found  in  Palestine.  Conditions  are 
favourable  for  insect  control  in  Egypt  owing  to  the  fact  that  there  is 
practically  no  rain,  the  water  supply  is  completely  controlled,  and 
the  Nile  Valley  is  bordered  by  a  continuous  desert  area.  The  intensive 
cultivation  of  the  fertile  region  and  the  immediate  proximity  of  the 
desert  leave  little  space  for  the  growth  of  wild  plants,  of  which  there  are 
very  few  species.  Many  insects,  such  as  Pyrausta  nubiluh's,  H>' 
(European  corn  borer)  and  Heliothis  obsoleia,  F.  (American  cotton 
bollworm),  that  are  pests  in  other  countries  are  not  injurious  in  £g>'pt- 

RA>rf  oT^rK  I'  r,  V  The  Destruction  of  injurious  Insects  before  thi 
sowing  Season  of  Sugar-beet. — 4th  Int.  Cong.  EnL  Ithaca,  iV.V, 
ms,  ii  (Trans.),  pp.  743-745.    Tring,  England,  1929. 

An  account  is  given  of  the  control  measures  used  against  various 
pests  of  sutrar  bee  t  in  Czechoslovakia  [cf.  R..\.E..  A,  .w,  lf>8,  316. 
etc.^  It  is  pointed  out  that  attacks  of  .  1  toviariu  linairis,  Ste})h.,  can 
be  forecast  during  the  sprnig  Hoods,  as  the  beetles  can  be  found  in  the 
debris  brought  down  by  the  rivers  and  distributed  over  the  fields.  As 
this  deposit  also  contains  Elaterids  and  other  injurious  species,  it 
should  be  removed  while  it  is  still  wet.  Ofnus  nUidulaior,  Xecs. 
an  important  parasite  of  Pegomyia  hyoscyami  var  betae,  Curt . 
can  be  easily  reared  from  flies,  such  as  Liicilia,  Musca,  etc.,  and 
decorii{)o>inj^  meat  or  small  dead  animals  are  broni?ht  into  the  fields 
during  cold  weather  in  summer,  so  that  the  parasites  may  find  hosts  in 
the  maggots  feeding  on  the  dead  animals  and  thus  be  carried  o\*er 
until  larvae  of  Pegomyia  arc  again  available. 
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Tragardu  (I  ).  Investigations  of  the  Fauna  of  a  Dyins  Tree.~4th 
int.  Cmg.  Hut.  Jlhuca,  N.  Y.  1926,  ii  (Trans.),  pp.  773-780,  9  figs. 
Trin^,  England.  1929. 

The  greater  part  of  the  information  contained  in  this  paper  has 
already  been  noticed  iH.A.E.,  A,  xv,  271].  The  method  described 
of  recording  the  density  of  attack  of  different  insects  that  bring  about 
the  death  of  the  tree  indicates  that  for  each  species  there  is  a  distinct 
part  of  the  trunk  that  presents  tht  optimum  conditions  for  oviposition 
and  jx)ssibly  for  the  development  ot  the  brood.  The  diagrams  also 
show  the  part  played  by  the  competition  of  the  different  insects  in 
restriciiiig  the  areas  occupied  l)y  each.  For  example,  when  Myelophiliis 
[Blastophagiis)  minor,  Htg..  is  present,  the  attack  of  il/.  {B.)  pinipcrda, 
L.,  on  a  pine  46  ft.  high  ceases  at  20  ft.,  but  when  the  former  is  absent, 
the  latter  will  extend  its  attack  on  a  tree  of  the  same  size  up  to  36  ft. 

Tragardh  (I.).  Studies  in  the  Fauna  oi  the  Soil  in  Swedish  Forests.^ 
M  IfU,  Cong.  Ent.  Itkaca,  N.  Y.  1928,  u  (Trans  ),  pp.  781-792, 
10  figs.,  10  refs.  Tring,  England,  1929. 

The  technique  employed  in  investigating  the  Arthropods  inhabiting 
the  soil  of  forests  is  described.  Oribatid,  Gamasid  and  Trombidiid 
mites  form  an  essential  part  of  the  fauna.   Analyses  of  soil  samples 

from  various  situations  arc  given,  showing  the  number  of  mites, 
<  ollembola  and  a  few  other  insects  ;  and  the  factors  influencing  their 
relative  abundance  in  the  different  soils  and  at  different  deptlis  in  the 
soil  are  discussed. 

[Filip'hv  (I.  N.).^  FiLipjEv  (I.  N.).  The  Locust  Question  in  Soviet 
Russia,— 1^//*  Inl.  Cong.  Eni.  Ithaca,  A'.  W  192S,  ii  (Trans.),  pp. 
803^12,  1  map.   Tring,  England.  1929. 

An  account  is  given  of  the  distribution  and  habits  of  the  locusts  in 
the  Russian  Union,  recent  work  on  the  subject  being  reviewed. 

[Filip'ev  fl.  N.).'  FiLipjEv  (I.  N.).  Life-zones  in  Russia  and  their 
injurious  Insects. — ith  Inl.  Con^.  Ent.  Ithaca,  A'.  Y.  1928,  ii 
(Trans  j.  pp.  813-820,  3  maps.   Trin^:,  England,  1929. 

The  whole  of  the  Russian  Union  lies  wiiiiin  the  PaJaearclic  region  and 
niay  be  divided  into  zoogeographic  sub-regions  and  further  divided 
into  zones  dependent  on  climatic  and  ecological  factors,  soil,  etc.  These 
zcmes  are  described,  and  the  species  of  injurious  insects  that  are 
characteristic  of  them  are  briefly  discussed. 

[P.\iiFENT'EV  (I.  A.).]  Parfentjev  (L  A.).  Chemical  Metiiods  of 
iMeel  OOBtnil  in  JSMSJB^—m  Ini.  Cong.  Ent,  Ithaca,  N,  Y, 
im,  U  (Trans.),  pp.  836-847.   Tring,  England,  1929. 

The  control  of  injurious  insects  in  the  Russian  Union  has  progressed 
rapidly  diuing  the  last  ten  years,  and  chemical  methods  are  now 

almost  exclusively  employed.  The  quantities  of  the  various  insecticides 
used  from  1917  to  I92G  are  shown  in  tables,  and  the  methods  employed 
for  their  application  are  discussed.   Some  of  the  more  recent  researches 
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on  insecticides  are  reviewed  [R.A.E..  A,  xiv,  420;  xv,  409,  510^ 
but  with  regard  to  fumigation  with  chloropicrin  [cf.  xiv,  57],  the  author 
now  states  that  rats  fed  on  bread  made  from  fumiirated  crrain  did  not 
increase  in  weight  to  the  same  extent  as  tliose  led  on  bread  trom 
unfumigated  grain,  so  tliat  althougli  this  insecticide  is  recomiiic-ndetl 
for  tiie  fumigation  of  empty  granaries  and  stores,  and  also  against 
hotisehold  pests,  its  value  as  a  grain  fumigant  is  doubtful. 

[Parfent'kv  fT.  A.)J    Parfextjev  (I.  A.).    C!ontrol  of  Acrididae  in  I 
tJ.S.S.R.—- /^//  Inf.  Cott^.  Evf.  Ithaca,  N.Y.  192S,  ii  (Trans.), 

pp.  848-856.    Tring,  Plngland,  1929. 

The  methods  used  for  controlling  locusts  in  the  Russian  I'nion 
including  baits,  sprays  and  dusts,  are  discussed  [cf.  xvi,  660,  ' 

661 ;  x\'ii,  702,  etc,]. 


[Parfent'ev  (L  a.).]  Parfentjev  (I,  A.).  Researches  in  fiasect 
Toxicology.  Int.  Cong.  Ent.  Ithaca,  N,  Y.  1928,  ii  (Trans.), 
pp.  857-864,  1  pi.    Tring,  England,  1929. 

The  growing  importance  of  the  chemical  method  of  control  has  led 
to  a  detailed  study  of  the  action  of  poisons  on  insects.  The  determina- 
tion of  the  minimum  lethal  dose  of  various  arsenicals  to  cockroaches  is 
discussed  [R.A.E.,  A,  xv,  469,  510],  and  the  quantities  of  arsenical 
insecticides  found  in  the  bodies  of  poisoned  locust  nymphs  is  shown 
in  a  table  [R.A.E.,  A,  xvi,  661].  A  detailed  account  is  given  of  the 
digestive  tract  of  a  locust  and  of  the  changes  that  occur  as  a  result  of 
arsenical  poisoning.  Similar  rhpnges  have  also  been  observed  ir 
mosquito  lar\ae  (Aedes).  it  was  found  that  some  liquid  contact 
insecticides  enter  the  orii^anism  way  of  the  stigmata  and  the  tracheae, 
turpentine  and  soap-solutions  behig  observed  in  the  smallest  branches 
of  the  tracheal  system  of  cockroaches  and  Apfaids  sprayed  with  these 
materials.  ' 

The  susceptibilit\  of  various  species  of  insects  to  insecticides,  in* 
eluding  fumic^ants.  differs  considerably.  In  experiments  with  such 
closely  related  species  as  Caland^a  oryzae,  L..  and  C  i^ranaria,  L.. 
the  dilterence  was  marked,  the  former  being  killed  in  ail  cases  much 
more  quickly  than  the  latter.  Male  cockroaches  were  more  eastiv 
killed  than  the  females.  Age  was  also  found  to  influence  susceptibility, 
older  adults  of  C.  ^ranaria  being  more  sensitive  to  chkiropicrin  and 
carbon  bisulphide  than  indi\iduals  that  had  recently  emerged.  A 
table  is  i^iven  showing  the  letlial  concentrations  of  chloropicrin  for 
different  stacres  of  various  stored  product  insects  and  T\ro':'h:^hn< 
fan'nac,  DeG.,  at  room  temperature  with  a  fumigation  of  24  hours, 
the  dosages  varying  from  -01  to  0-1  per  cent.  It  was  found  that  tiie 
susceptibility  of  the  insects  investigated  depended  on  their  capacity 
to  lose  water,  the  more  susceptible  species  losing  more  water  in  30-^40 
minutes  than  the  less  susceptible  when  placed  in  an  exsiccator.  Dead 
insect-;  Inst  more  water  in  the  vacuum  than  live  ones,  and  it  is  suggested 
that  this  fact  might  be  utilised  to  distinguisli  dead  weevils  from  those 
that  are  merely  stupehed  by  the  fumigant,  for  it  was  found  that 
individuals  of  C.  granaria  after  being  fumigated  with  insuihcieni 
dosages  of  hydrocyanic  acid  gas  remained  in  a  state  of  torpor  for  about 
two  weeks  and  then  revived. 
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Wakki  i  V  (P.  C).  Preliminary  Observations  on  the  Pine  Tip  Moth 
(KhyacKjniu  fnisiranu  Comst.)  on  Soathern  Pines. — Jth  Int. 
Cong.  EnL  Ithaca,  *Y.  Y,  1926,  ii  (Trans.),  pp.  865^68.  Tnng, 
England.  1929. 

Injury  by  Rhvacionia  friistrana,  Comst.  (pine  tip  moth)  was  first 
i>b»trve(l  in  south-eastern  Louisiana  in  1921  on  young  self-sown 
loblolly"  pines  {Pinus  taeda).  A  hst  is  given  of  the  species  of  pine  that 
have  been  found  to  be  attacked  Damage  by  this  pest  has  been  reported 
on  southern  pines  from  Texas  and  Arkansas  to  Georgia  and  South 
Carolina.  I  he  moths  are  usually  active  on  warm  bright  days,  flying 
within  6i  feet  oi  the  ground  and  runnin.2:  with  great  rapidity  on  the 
fnliasfo  and  stems  uu  which  they  ali,^ht.  sized  trees  are  attacked, 
from  six-months'  old  seedlings,  barely  6  inches  high,  to  open-grown 
trees  between  19  and  22  ft.  high,  though  the  chief  injury  occurs  on  trees 
from  1 1  to  8  ft.  high.  The  worst  damage  observed  by  the  author 
occurred  in  extensive  pure  plantations  of  P.  taeda,  3-^5  years  old,  and 
l|-8  ft.  in  height,  grown  at  the  rate  of  about  900  trees  to  the  acre,  with 
nn  overhead  -^hnde  and  relatively  little  brush,  on  sites  apparentlv  not 
well  suited  to  tins  pine.  Pure  plantations  on  favourable  sites,  although 
as  heavily  infested,  recovered  from  the  attack  and  soon  passed  the 
stage  of  greatest  injury. 

In  February  and  March,  in  Louisiana,  adult  moths  emerge  from 
pupae  overwintering  in  larval  burrows  in  the  pine  twgs.  In  March, 
the  new  growth  on  both  leaders  and  lateral  branches  of  P.  taeda,  P. 
cchinata,  P.  sondereggeri  and  P.  caribaca  be,£^ins  to  show  signs  of 
intr>tatinn.  and  by  the  middle  of  April  about  9<V-100  per  cent,  of  the 
new  growth  of  P.  laedu  and  a  rather  lower  percentage  of  that  of  P. 
eckinaia  and  P.  sondereggeri  are  infested.  P.  caribaea  is  much  less 
attacked  tihan  the  other  species  and  recovers  so  well  that  evidence  of 
infestation  is  sometimes  difficult  to  find.  Trees  are  practically  never 
killed  outright  by  the  attacks  of  /\'.  frustrana.  There  appear  to  be 
four  generations  a  year,  flights  of  moths  occurring  in  Februar\'-March, 
July  and  August-September.  The  injury  is  characterised  by 
the  contorted  tips  of  the  dying  twigs,  which  may  be  covered  with  dead 
needles,  capped  by  aborted  buds,  or  obscured  by  bunches  of  new  growth, 
and  are  always  marked  bv  old  emergence  holes  and  clots  uf  white  gum. 
Clipping  and  burning  oi  infested  tips  is  economically  impracticable, 
and  the  most  promisinj^  method  of  control  appears  to  be  forest  manage- 
niL-nt.  Plantinij  rc-sistant  species  such  as  A  palmtris  and  P.  cnnhaca 
IS  completely  etiective  where  it  is  otherwise  practicable,  and  the  damage 
to  P.  taeda  and  P.  echinaia  ma\  perhaps  be  reduced  by  confining  these 
pines  to  favourable  sites,  mixing  them  with  resistant  species,  starting 
them  among  brush  {Quercus  ntarilandtca  for  example)  and  imder  an 
overwood,  or  using  dose  spacing. 

SiLVESTRi  (F.).  Pielimmary  Biport  on  the  Citrus  Scale-Insects  of 
dma.-^  IfU,  Cong.  Eni,  Ithaca,  N.  Y,  1928,  u  (Trans.),  pp. 
897-904.   Tring,  England,  1929. 

Notes  are  given  on  the  distribution  and  parasites  ot  29  species  of 
Coccids  attacking  Citrus  in  China.  Artificial  measures  are  not  as  a 
rule  necessary  for  the  control  of  these  pests,  i^ich  are  kept  in  check 
by  their  natural  enemies,  but  damage  of  economic  importance  is 
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sonu'timfs  caused  by  Parlatoria  zizyphus,  Lucas.  Chrysomphahf< 
Jicns,  Ashm.  {aonidum,  auct.),  C.  diclyospermi,  Morg.,  and  C.  {Aoni- 
diella)  auranUi,  Mask.  Drostcka  amirakens,  Wlk..  was  attacked  by 
Crypiochaeium,  a  Proctotnipid  and  Nomus  limbatus,  Motsch.  ;  Icerya 
jacobsoni,  Green,  by  a  Prototrupid  ;  /.  purchasi,  ilask.,  which  \\'as 
associated  with  the  ant,  PoIyrhacJns  dives.,  F.  Smith,  by  Rodolia  ; 
Pseudococcus  cotmtocki,  Kuw..  which  was  also  associated  with  P. 
dives,  by  a  Chalcid  {Anagyrm),  a  Pioctotrupid,  a  Cecidomyiid,  and 
species  of  Scymnus  ;  P.  Jilamentosus,  Ckll.,  which  was  also  collected 
with  its  parasites  in  Formosa,  by  Anagyrm  and  Scymnus ;  Ceroplast€s 
fhridensis,  Comst.,  by  an  £nc)Ttid  ;  Saissetia  oleae,  Bern.,  by  Anysis 
saissetiae,  Ashm  ;  Coccus  hespcridum,  L.,  and  Pidvinaria  cellulosa. 
Green.  b\-  Coccophagus  and  Sficrotrry^  ;  Aspidiufiis  lataniae,  Sign., 
by  A  p/u'l  in  lis  and  Chilocorus  ;  Pscitdacmidia  duplex,  Ckll.,  hy  A  phelinm 
and  another  Chalcid  :  Morgant-liu  /on^ispimi,  Morg.,  bv  a  new  species  of 
Archcnomus  ;  Chryaompluilus  diclyospermi,  C.  Jkus  and  C.  auraniii 
by  Compendia  Hfasciaia,  How.,  and  Chilocorus  kuwanae,  Silv.,  C. 
diclyospermi  being  also  attacked  by  Apkelinus  chrysomphali,  Mercet» 
C.  ficus  by  .4.  chrysomphali,  a  new  species  of  Casca  and  T els  i  mi  a 
ctnarginata,  Chapin.  and  C.  auraniii  by  T.  emargimta,  ProspalUila 
mtrantii,  Ifow.,  Aspidiolipha^tis  sp. ,  A phelinus  sp. ,  a  new  species  cif 
Casca  and  Aleurodoihnps  jasciapennis,  i-rarikl.  ;  Lcpidosapkcs  bccku, 
Xewm.  (which  is  considered  a  synonym  of  L.  pinnaeformis,  Bch.) 
by  Casca  chinensis,  How.»  Aphelinus  sp.,  Aleurodoihnps  Jasciapennis, 
predacious  Coccinellids  and  parasitic  fungi;  L,  gkveri.  Pack.,  by 
Prospaltella  auraniii  and  the  same  predators  as  those  attacking  L, 
beckii ',  Parlaloria  zizyphus  by  a  Chalcid.  probably  Asf>i(h'ofiphagHS 
lounshnryi,  Berl.  Paoli,  and  by  parasitic  fimgi  ;  P.  peri^andci.  Comst., 
by  Prospalidla  inquirenda,  SiW.,  Apheiinus  sp.,  and  various  Coccinellids, 
such  as  Chilocorus  and  Telsimia ;  and  Pronlaspis  yanonensis,  Kuw., 
by  Aphdinus  sp.  A  species  of  Eusemion  was  bred  from  Ceroplasles 
ruhens.  Mask.,  and  C.  ceriferus,  And,  and  as  species  of  this  genus 
are  known  to  be  secondary  parasites,  there  must  have  been  a  primary 
parasite  of  these  two  Coccids.  Icerya  seychellarum ,  Westw.,  was  taken 
in  Indo-china  as  well  as  China,  and  a  predatory  Rodolia  was  also  tak»  r 
in  the  former  country.  Other  species  observed  were  Icerya  aegyptiuca, 
Doug.,  Pseudococcus  ciiri,  Risso,  Pronlaspis  dlri,  Corast.,  Pinnaspis 
(Hemichionaspis)  aspidistrae.  Sign.,  Fiorinia  theae.  Green,  and  an 
unidentified  species  of  Coccus.  Unfortunately  in  the  Far  East, 
Comperiella  bifasciata  is  attacked  by  Marietta  camesi.  How.,  which 
is  sometimes  abundant. 


Leiby  (R.  \V.).  a  Cold  Steam  Orchard  Spiaymg  Machine. — 4th  Int. 
Cong.  Eni,  Ithaca,  N.Y.  1928,  ii  (Trans.),  pp.  926-928,  2  tigs 
Tring,  England.  1929. 

This  machine  for  applying  insecticides  in  a  fine  mist  by  means  oi 
steam  pressure  has  already  been  described  [R,A,E.,  A,  xv,  434].  It 
ai)pcars  possible  to  employ  with  safety  a  suspended  solid  or  Uquid 
that  woidd  cause  severe  injury  if  applied  to  the  same  foHage  with  a 

high-pressure  sprayer.  For  example,  sycamore  [Plalanus  trees  werr 
treated  with  pure  kerosene  without  injury  to  the  foliage  and  with 
decidedly  benehcial  effects  on  the  tree. 
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Adriakov  (A.  P.).  Present  Status  of  Methods  and  Policy  of  controlling 
Insects  injurious  to  Agriculture  and  Forestry  in  U.S.S.R.  ffh 

Int.  Con^.  Ent.  Ithaca,  N.Y,  1926,  ii  (Trans.),  pp.  964-975. 
Tring,  England,  1929. 

The  organisation  of  the  work  of  insect  pest  control  in  the  Russian 
Union  is  described.  The  chief  pests  of  the  more  important  economic 
crops  and  the  nie.isurts  that  are  being  taken  for  their  cciiitrol  are 
briclly  discussed.  The  entomological  periodicals  tiiaL  are  at  present 
being  published  are  enumerated,  and  brief  notes  are  given  on  the 
question  of  supplies  of  insecticides  and  apparatus  for  their  application, 
and  on  the  annual  appropriations  made  by  the  government  and 
subsidiary  orf:^;inisritions  for  insect  control  diirint^  recent  years.  The 
directions  in  which  the  work  is  to  be  expanded  in  the  future  are  briefly 
outlined. 

Borodin  fT>.  X  ).  Field  Insects  of  Russia,  with  Special  Reference  to 
Insects  introduced  into  America  and  their  Coetticient  ot  Injury. — 
4tJi  Int.  Cong.  Ent.  Ithaca.  N.  Y.  ii  (I  raiis.),  pp.  982-991. 

3  figs.,  4  refs.    Tring,  England,  1929. 

A  method  for  estimatini;  the  losses  caused  by  insect  pests  of  economic 
crop.s  in  which  the  "  co-ciru  irnt  of  injurv  "  is  determined  is  briefly 
outlined  [cf.  R.A.E.,  A,  xiv,  285j.  The  cLaiacter  of  the  injury  caused 
by  Oscindla  frit,  L.,  Mayetiola  destructor,  Say,  Contarinia  tritici, 
Kirby  (wheat  midge),  Cephus  pygmaeus,  L.  (European  wheat-stem 
sawfly)  and  Pyrausia  nubilalis,  Hb.,  in  Russia,  is  described,  and  the 
co-efficient  of  injury  for  these  pests  is  discussed.  This  co-efTicient 
varies  to  a  certain  def^ree  in  cases  of  attack  hy  the  same  insect  on  the 
same  species  of  plant,  dependuig  uu  such  factors  as  the  number  of 
larvae  to  a  plant  ;  it  also  varies  in  different  localities  and  in  dillerent 
\  ears,  according  to  the  weather,  etc.  As  different  varieties  of  a  plant 
react  in  different  ways  to  the  sanu  insect,  plants  of  the  same  variety 
should  always  be  used  in  determining  the  co-efiicient  of  injury.  A 
comparative  study  of  the  co-efficient  of  injury  for  different  varieties 
of  a  crop,  as  well  as  a  comparative  study  of  the  percentage  of  infestation, 
is  recommended. 

Miller  (J.  M.).  The  Relation  oi  Windfalls  to  Bark-beetle  Epidemics. 
^th  Int.  Cong.  Ent.  lihaca,  N.  Y.  I02S,  ii  (Trans.),  pp.  992-1002. 
2  figs.,  3  refs.    Tring,  England,  1929. 

The  following  is  largely  taken  from  the  author's  summary  :  In 
trees  blown  down  by  wind,  part  of  the  root-system  reniahis  in  the  soil 
and  moisture  is  retained  in  the  inner  bark,  producing  conditions 
favourable  for  bark-beetle  attack  and  brood  development.  Such 
conditions  do  not  persist  for  very  long  in  trees  that  have  been  cut  down. 
Pine  windfalls  are  particularly  attractive  to  the  beetles,  and  where 
trees  are  blown  dowTi  over  large  areas,  the  bark-beetle  population  may 
increase  to  a  point  where  the  stamiin^'  trees  on  and  around  tin  area 
are  attacked.  Two  outbreaks  in  rnlifomia  that  must  have  originated 
largely  in  fallen  trees  are  descriiicd.  The  period  between  the  over- 
throw of  the  trees  and  the  development  of  the  attack  on  standing 
timber  ranged  from  two  to  four  seasons.  From  the  fact  that  the 
epidemics  declined  shortly  after  the  healthy  trees  were  invaded,  it  is 
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evident  that  the  numbers  built  up  under  special  conditions  cannot  be 
maintained  after  the  beetles  attack  stands  that  are  not  naturally  suscep^ 
tible  to  infestation.  The  type  and  composition  of  thr  stand  apparently 
influences  its  susceptibility  to  attack,  as  no  epidemic  occurred  in 
Douglas  fir  [Pseudotsuga  taxifolia],  and  the  outbreak  of  Dcndroctonu^ 
jeffrcyi,  llopk..  in  Jeffrey  pine  [Pinus  jcffrtyp  developt  d  much  mor*. 
slowly  than  that  of  D.  brevicomis,  Lee,  in  yellow  pine  [Pinus  ponderosa 
Owing  to  the  difficulties  involved  in  treating  bark-beetle  infestatioas 
in  fallen  trees,  control  work  is  only  profitable  in  susceptible  stands  of 
high  value.  In  such  cases  infested  trees  should  be  removed  before  the 
beetles  emerge  (provided  that  means  are  available  for  utilising  such 
material),  or  treated  by  approved  methods  if  they  must  be  left  on  the 
spot.  In  eitlier  case  the  operations  should  be  completed  within  two 
seasons  after  the  windfall  occurs. 


Weed  (C.  M.).  Imecst  Wayi.— €r.  avo»  xi+325  pp.,  text  ill.  New 
York  &  London^  D.  Appleton  &  Co.,  1930.   Price  6s.  net. 

The  author  records  in  a  very  popular  manner  the  life-history  and 
habits  of  a  number  of  the  more  commonly-known  American  insects,  the 
book  being  profusely  illustrated  throughout  the  tesct. 

QuAVLF  (H.  J.).   The  Mediterranean  and  other  Fruit  Flies. — Cm. 

Calijornia  Agric.  Expt.  Sta.,  no.  315,  19  pp.,  14  figs.,  1  pi.  Berkeley, 


In  view  of  the  possible  introduction  of  the  more  important  iruit- 
flies  into  Cahfornia,  where  they  may  become  serious  pests,  the  author 
gives  an  account  of  the  bionomics  of  Ceratitis  capiiata,  \\  ied.  (Mediter- 
ranean fruit-fly),  including  a  list  of  the  food-plants  likely  to  be  attacked, 
and  brief  notes  on  the  distribution  and  economic  importance  of  Dacus 
olcae,  Gmel.  (olive  fly),  D.  [Bactroccra]  cucurbitae,  Coq.  (melon  flyi. 
Anasfrcpha  ludens,  Lw.  (Mexican  fniit-fl\),  A.  f rater  cuius,  Wied.  (West 
Indian  fruit-fly),  Ix/umolttis  pomoneUa,  \\alsh  (apple  maggot),  and  A" 
cingulata,  Lw.,  and  R.  j'austa,  O.S.  (cherry  iruit-flies).  Two  species  of 
fruit-fly  are  already  established  m  California  [R.A.E.,  A,  xviii,  2Uj, 
Euxesta  notala,  'Wied.,  Lonchaea  occidentalism  Mall.,  DrosophiU 
melanogaster,  Mg.  {ampdophila,  Lw.)  and  CarpaphUus  hcmipierus»  L., 
are  associated  with  decaying  fruits. 

VViLLE  (J.).  Insectos  perjudiciales  que  atacau  a  las  papas  en  el  Peru. 
[Injurious  Insects  attacking  Potatoes  in  Peru.] — La  Vida  agric., 
vii,  no.  74,  pp.  27-32,  4  figs.   Lima,  January  1930. 

Three  weevils,  Rhigopsiditts  tucuntanus,  Heller,  Premnotrypt> 
solani,  Pierce,  and  Trypopremnon  latithorax,  Pierce,  attack  potatoes  iu 
Peru.  R.  tucumanus  occurs  also  in  Bolivia  and  Chile,  but  the  others 
have  been  found  only  in  Peru,  the  more  harmful  being  P.  solani.  The 
adults  feed  on  the  leaves  and  tubers  and  oviposit  in  developing  tubers 
or  in  the  ground.  The  larvae  live  in  the  tubers  and  pn]>:ite  there. 
Potatoes  intended  for  btorai^e  or  for  seed  should  be  lunugated  for 
48  liours  with  carbon  bisulphide  at  the  rate  of  1  pint  to  4  cu.  ft.  space 


Cal..  July  1929. 
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Jablonowski  (J.).  A  kulmicaiiioly  magyaiQaiftgi  xmfelleiuiM 
<s  gyabOflEtt  jeleatftoWk.  [The  Parasites  of  Pyramta  nubiUUis 
in  Hungary  and  their  practical  Importance.]— Fo//a  «'n/.  hm\^arica, 
i.  no.  5.  pp.  159-169.   Budapest,  1930.    (With  a  Summary  in 

German.) 

The  work  done  in  recent  years  by  American  and  European  ento- 
mologists in  connection  with  the  parasites  of  Pyrausta  nubilalis,  Hb., 
is  reviewed.  The  author  considers  that  the  results  obtained  confirm 
his  view  that  the  parasites  are  too  few  in  numbers  and  species  to 
play  any  important  part  in  the  control  of  the  borer,  and  that  efiorts 
to  make  use  of  them  would  not  be  practical. 

BeN(  zuR  (E.).  Liliomlev^l-feh^rito  bog^.  Aphlhona  pscudacori 
Marsh.  [A.  coerulea  van  pscudacori  as  a  Pest  of  Iris.] — Folia  cnt. 
hungarica,  i,  no.  5,  pp.  169-171.  Budapest,  1930.  (With  a 
Summary  in  German.) 

WTiitish  stripes  on  the  tip?;  of  the  leaves  of  Iris  pseiuiacorus  are 
caused  by  the  larvae  of  Aphlhona  coerulea  var.  pseudacori,  Marsh., 
which  mine  within  them  but  do  not  cause  any  serious  damage.  The 
larvae  may  be  crushed  in  sUu  between  the  fingers. 


Jablonowski  (J.)  Egy  ist&11616gy  mint  ndszirompu8zfcit6.  [The  Stable 
Fly  as  a  Pest  of  Iris,] — Folia  cnt.  hungarica,  i,  no.  5,  pp.  171-174. 
Budapest,  1930.    (With  a  Summary  in  German.) 

For  several  consecutive  years  Muscina  stabulans,  Fall.,  has  hof^n 
obser\'t  (I  near  Budapest  to  attack  the  half  opened  buds  of  Iris,  causing 
them  to  rot. 

Kadocsa  (G.).   a  Rhyacionia  hastana  Hb.  mint  virlMSOlkfirti  Ufftov5. 

[R.  hastana  as  a  Pest  of  Flowers.^  Folia  cnt.  hungarica,  i,  no.  5, 
pp.  174-176.    Budapest,  1930.    (With  a  Summary  in  German.) 

At  the  end  of  May  1918  numerous  larvae  of  Rhyacionia  hastana, 
Hb.,  a  moth  that  is  usually  uncommon  in  Hungary,  attacked  Aster 
amellus  in  a  j^arden  near  Budapest,  feeding  on  the  leaves  and  stems  under 
the  cover  of  a  tine  web,  which  also  enveloped  young  shoots  and  pre- 
vented them  from  blooming.  As  a  control  measure,  collection  of  the 
larvae  by  means  of  fine  tweezers  is  recommended.  In  the  case  of  a 
heavy  outbreak,  the  plants  should  be  sprayed  with  a  stomach  poison 
early  in  the  spring,  before  the  larvae  have  begun  to  spin  their  webs. 


SiTowsKi  (L ).  Spostrzezenia  nad  pasorzytami  komikow  (Ipidae). 
[Observations  on  Parasites  of  Scolytitis.] — Polsk.  Pismo  ent„ 
ix,  pt.  1-2,  reprint  13  pp.,  1  pL,  14  refs.  Lembci^^,  1930.  {With. 
a  Summary  in  German.) 

Notes  are  given  on  22  H\  nu  nopterons  parasites  reared  by  the  author, 
chiefly  from  Scolytids,  in  various  parts  of  Poland,  and  on  their  previously 
recorded  hosts.  The  Chalcids  obtained  include :  RhaphUdus  laden^ 
bergi,  Ratz.  (previously  known  as  a  parasite  of  Hylesinus  /raxini. 
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Panz.)  from  Scniyfiis  [Eccoptogastcr)  mtdii'^triatus,  Marsh.  ;  Pteromal.is 
[Rhopalicus]  suspcusHS,  Ratz.,  from  Ips  iv^o^raphus,  L.,  and  for  th?? 
first  timv  from  /.  umitinus,  Eichli..  and  HyJastcs  {Hylurf^ops)  gluhtatus. 
Zett.  ;  P.  bimucululus,  Nees,  Uoiw  Sculytus  (£".)  scolylus,  F.,  and  S. 
miUisiriatus,  as  many  as  70  'per  cent,  of  the  bark-beetles'from  certaic 
localities  being  attacked  by  this  parasite,  wMch  is  widdy  distributed 
in  Poland  ;  P.  brunnicans,  Ratz.  (previously  kno^  as  parasite  o: 
5».  sco/yfic;  only)  from  S.  {!£.)  pygmaeuf:,  F.,  tlic  rate  of  parasitism  beiric 
about  50  per  cent.  ;  P.  capitatus,  Forst.,  from  scolytus  and  Pii\  - 
p/idionis  viicrogrupJius.  L.  ;  Rhopfrocerns  xvlopha^arnm,  Ratz.,  frorr. 
/.  lypof^raphus,  I.  afnitinus  and  Poiygruphus  poiigraphus,  L.  ;  Ipocoelm 
neUncri,  Ruschka  (previously  known  as  a  parasite  of  /.  typographtis\ 
from  /.  amitinus;  and  Elachistus  leucograntma,  Ratz.,  observed  i:: 
galleries  of  Seofytus  [E.)  ratzebitrgi,  Jans.,  and  also  reared  from  Scolyhfy 
{E.)  rugulosus,  Ratz.,  and  5.  muHistriatus,  the  parasitism  reaching 
20  per  cent.  Eiiryfoma  ischtoxafUhos,  Ratz.,  was  bred  from  /.  type- 
graphm,  but  E.  auriconia,  Mayr.  know  in  the  literature  as  a  })arasitc 
of  /.  sexdentaius,  Born.,  Uylesinus  fraxini,  Mydophilus  minor,  Htg., 
and  the  weevil,  MagdoHs  violacea,  L.,  emerged  from  the  parasites  of 
5.  mulHsiriaius,  which  indicates  that  both  these  species  of  Eurytoma 
are  hyperparasites. 

Of  the  Braconids,  Coeloides  bostrychorum,  Giraud,  was  abundant  in 
the  Tatra  mountains  in  ^fav  and  June  and  attacked  /.  typographm 
and  /.  amitinus.  The  eggs  are  deposited  singly  in  the  galleries  mad^' 
by  the  larvae  and  are  swallowed  by  them  while  feeding  on  the  wood, 
the  rate  of  parasitism  being  sometimes  as  high  as  50  per  cent.  C. 
scciyHdda,  Wesm.,  known  as  a  parasite  of  5.  scofyius  and  5.  muUisirattts, 
was  observed  ovipositing  in  hirvae  of  S.  raizeburgi.  Dcndrosoitf 
middcndorfi,  Ratz.,  proved  to  be  an  important  parasite  of  /.  amitinus. 
from  which  it  has  not  previously  been  recorded,  destroying  about 
30  per  cent.  Other  Braconids  were  Microbracon  {Habrobracon)  sfabilis. 
W'esni.,  bred  from  Hylcsinus  fraxini  and  H.  crenatus,  F.  ;  SpcUhiw 
hreincattdis,  Ratz.,  from  Scolylus  muUistriatus  ;  5.  exarator,  L.,  from  the 
Anobiids,  Anobium  peiiinax,  L.,  and  Xestobium  rufavillosum,  DeG. : 
Ecphylus  eccopkfgasfyri,  Ratz.,  from  5.  pygmaeus  ]  Eustahcerns  cJavi- 
cornis,  Wesm.,  from  /.  typogmphus ;  Calyptus  longicaudis,  Ratz., 
from  5.  rugulosus  and  Mai^dalif;  ruficornis,  L.  ;  Bacacis  abidis,  Ratz.. 
from  the  Anobiid,  Ernohins  alnetis,  F.  ;  aiul  IchnetUcs  reunifor,  Nets 
(previou.sly  known  as  a  parasite  of  sawliies)  from  /.  iypographu^. 

An  Ichneumonid,  Lissonola  crrabnnda,  Holmgr.,  was  obtained  from 
S.  ratzeburgi. 

The  economic  importance  of  parasites  of  bark  beetles  is  brieflv 
discussed,  and  the  necessity  of  a  study  of  their  biology  is  emphasised. 


[BuGDAMov  (G.  B.).]    ByrAaHOB  (f.  B.).   List  ol  agricultural  Pests 
of  the  Begioii  of  Eastern  Foothills  in  fho  nortlMEii  GaacaiUB.  [In 

Russian.] — Jzv.  InguslisK  nauchn.-issled.  InsL  Kraev.,  no.  2, 
pp.  1 12-130, 5  refs.   Vladikavkaz,  1929. 

This  list  of  pests  of  urcliards,  lieltl  crops  and  stored  products  observcii 
during  1926-28  includes  over  100  insects,  and  gives  notes  on  thcu 
local  and  seasonal  distribution,  food-plants  and  importance,  and  in 
some  cases  on  measures  for  their  control. 
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_BuGDAN0V  (G.  B.).]  ByrqaHOB  (P.  B.).  Current  Problems  ot 
Plant  Protection  from  agricultural  Pests  in  Ingushiya  and  Osetiya. 
[In  Rtissian.] — Izv.  Gorsk.  s.-khoz.  InsL,  no.  6,  pp.  147-157,  4  refe. 
Vladikavkaz,  1929.    (With  a  Stimmary  in  German.) 

Brief  notes  are  given  on  the  chief  field  and  orchard  pests  observed  in 
the  northern  Caucasus  from  1922  to  1928,  which  are  responsible  for  an 
ajinual  loss  of  10-40  per  cent,  of  the  ultimate  crop,  and  on  those  infesting 
stored  products,  and  a  programme  for  the  ofganisatkm  of  measures 
a^iaiiist  them  is  outlined 


[ZuBAREVA  (S.  P.).  3y6a|NBa  (C.  fl.).  nie  italMisal  Evaluation  of 
the  Method  ot  quantitatiye  entomological  Sweepiii^.  [In  RussianJ] 

^Ixu.  biol.  nauchn.-issled.  Inst.  biol.  Slaniz.  Perm.,  vii,  no.  2,  pp. 
89-104,  2  figs.,  12  lefs.  Perni,  1930.  (With  a  Summary  m 
English.) 

The  use  of  a  sweeping  net  for  quantitative  studies  of  insect  com- 
munities is  discussed.  The  results  obt  iin  i  showed  that  different 
persons  usually  catch  different  numbers  of  insects  ;  consequently 
their  catches  cannot  be  compared  directly,  without  a  knowledge  of 
their  respective  personal  coefficients.  The  niethod  can  only  be  con- 
sidered of  value  if  it  has  been  found  tiiat  all  the  workers  make  collections 
of  a  constant  type. 


[Yarhontov  (V.  V.).]    flxoHToa  (B.  B.).  The  *<Mk^'  Defomia- 
tion  in  Cotton  Plants,  its  Oaiiss»  Mare  and  Effect  on  the  Flaiii 

[In  Russian.] — 8vo,  5  pp.,  4  figs.,  4  refs.  Tashkent,  Glavn* 
Khlopkov.  Komitet,  1329. 

A  peculiar  deformation  of  cotton,  recorded  from  various  parts  of 
Turkestan  and  observed  by  the  author  in  the  Bokhara  region,  is 
described.  The  seedlings  show  an  excessive  development  of  the 
cotyledons,  the  surface  of  each  of  which  is  often  lfi'7  sq.  cm.  [2-6  sq. 
ins.],  and  the  axillary  bud  falls  off.  Observations  indicated  that  it 
results  from  infestation  of  the  bud  by  Aphis  gossypii,  Glov.,  A.  laburni, 
Kalt.,  Macrosiphum  (Acyrthosiphon)  gossypii,  Mordv.,  or  Thrips 
iabadt  Lind,  or  from  its  destruction  by  biting  insects,  such  as  Longi* 
tarsus  pellucidus,  Foudr.  The  injury  is  fatal  only  when  the  plant  is 
also  infested  at  the  top  of  the  roots  by  soil  pests,  those  observed  in- 
cluding various  Colepotera,  Feltia  exclamationis,  L.,  and  Euxoa 
segeium,  Schiff.  In  1928  there  were  nnnierous  cases  in  which  the 
deformation  was  solely  due  to  infestation  by  Hypcra  {Phytonomus) 
variabilis,  Hbst.  (lucerne  weevil),  which  injured  the  buds  and  tops 
of  the  roots  of  the  cotton  seedlings. 

If  the  top  of  the  roots  is  free  from  infestation,  the  injury  caused  to 
the  axillary  bud  usually  results  in  the  formation  of  a  new  one  in  3-8 
day?,  and  should  this  new  bud  be  destroyed  as  well,  a  third  one  is 
produced  m  3-13  days,  and  the  plant  recovers.  Sometimes  two  new 
buds  are  formed  giving  rise  to  two  mdependent  stems.  Injury  to 
the  top  of  the  roots  only  does  not  produce  any  deformation.  The 
physiological  processes  occurring  in  tiie  injured  plants  are  discussed 
indetaiL 

(UfK)  Wtnm«  1|7W  7/m  H*8r  Op52  ss 
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Laing  (F  V  Descriptions  of  new,  and  some  Notes  on  old.  Species  of 
Coccidae.— Mag.  Nat.  Hist.,  (10)  iv,  no.  23,  pp.  46^-501, 
28  figs.    London,  November  1929. 

The  new  Coccids  described  include :  A  sterol ecanium  hancockt, 
Pseudococcus  buhohmsis  and  P.  njalensis  on  coffee  in  Uganda,  Tan- 
ganyika Territory  and  Sierra  Leone  respectively  ;  Phenacoccus  latipes 
var.  slavonicus,  n.,  on  barley  in  Odessa,  Ukraine ;  P.  phaseoli  on 
dwarf  beans  in  Sierra  Leone ;  CUnockiion  arborescens  on  Tabema^ 
montana  sp.*  in  San  Thom^,  on  an  undetermined  plant  in  Kenya 
Colony,  and  on  various  species  of  Cojfea  in  the  Gold  Coast,  Tan- 
ganyika  Territor\^  Uganda  and  Anp:lo-Egyptian  Sudan ;  Chionaspis 
ritchiei  on  coffee  in  Tanganyika  Territory  and  Sierra  Leone  ;  Fiorinia 
fUtcheri  on  A^U  mannelos,  and  Chrysvmpiiulu^  [AontdielLa]  misrae 
on  Tatnanndus  indica,  in  Pusa,  In^;  Selenaspidus  spinosus  on 
banana  in  Sierra  Leone ;  and  Lepidosaphes  punieas  on  pomegranate 
{Pumca  grantUum)  in  Tangan3^ka  Territor\'. 

Phenacoccus  trinidadensis,  Laing  [R.A.E.,  A,  xiii,  420]  is  considered 
a  svTionym  of  Puio  harheri,  Ckll.,  and  Dinaspis  annae,  ?iTaJ.,  a  synonvm 
ol  Prontaspis  {Chionaspis)  citri,  Comst.,  which  is  the  typeuf  the  genus 
Prontaspis.  The  author  discusses  the  variation  and  distribution 
of  Clnysomphakis  rossi.  Mask.,  and  desdibes  two  varieties,  viz.,  var. 
musae,  n.,  on  banana  in  Tanganyilca  Territoiy  and  var.  colae,  n.,  on 
kola  [Cola  acummata]  in  Sierra  Leone.  Aspidiotus  {Ta^ionia) 
wcchari,  Ckll.,  the  generic  position  of  which  is  discussed,  is  recorded 
from  sugar-cane  and  grasses  in  Jamaica,  sugar  r  aiie  in  British  Guiana, 
and  coconut  and  other  plants  in  Sierra  Leone,  and  Pseudaonidia 
batkeaCf  Newst.,  fruni  kola  in  Sierra  Leone. 

Malenotti  (£.).  La  lotta  coniro  la  lilo&seia  galidcola  in  Ungheiia  e 
in  Bcwnimia.  (Measures  against  gall-fomung  PkyUoxera  in 
Hungary  and  in  Rumania.] — ItaUa  vimc.  agrar.,  zz,  no.  2,  pp. 
2a-25.  Casale  Monfeirato,  12th  January  1930. 

In  Transsylvania  and  South  Hungary  infestation  of  the  leaves  of 

vines  by  the  gall-producing  forms  of  Phylloxera  is  very  slight  owing 
to  the  adoption  of  Horner's  method  of  keeping  the  old  stock  covered 
with  an  8-inch  layer  of  soil  from  the  end  of  July  to  early  October, 
thus  preventing  oviposition  by  the  sexuparae  and  sexed  females  [cf. 
RA*E.,  A,  xiv,  563].  This  is  supplemented  by  the  removal  in  the 
f oUowing  year  of  the  3^oung  leaves  besiring  ^alls  of  the  fifst  and  second 
generations.  Success  in  preventing  oviposition  on  the  old  wood  depends 
on  the  compactness  of  the  soil  and  on  the  correct  date  of  application. 
At  Medias,  Transsylvania,  this  method  has  been  varied  by  F.  Caspari, 
who  endeavours  to  prevent  the  emergence  from  the  ground  of  the 
fundatrix  larvae  from  the  winter  eggs,  imprisunmp  them  by  covering  the 
old  wood  m  March  instead  of  at  the  end  oi  July,  iu  Italy,  Topi 
recommends  the  burial  of  the  stocks  in  winter,  with  the  object  of 
causing  the  winter  eggs  to  rot  [xvi,  470]. 

Ibir  -  H.  W.).  The  Chrysanthemum  Midgt^  Diarthronomyia  hypogaea 
F.  hw.— North  Western  Xat,,  iv,  no.  4,  pp.  173-175.  1  pi.,  3  refs. 
Arbroath,  December  1929. 

Notes  are  given  on  the  bionomics  of  Diarthronomyia  hypogaea,  F. 
Lw.,  which  was  found  attacking  chrysanthemums  under  glass  in 
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tertfordshire  and  Essex  in  1927,  and  in  Lancashire  in  1928  [c/. 
^,A»E.»  A,  xvi,  10,  etc.], 

Spra3dng  with  96  per  cent,  nicotine  at  the  rate  of  2  ok.  in  25  gals. 
r^ter  with  soft  soap  to  lather,  while  the  adults  are  em^ging  and 
•vipositing,  gives  successful  control  [cf,  xvii«  406]. 


:£uGHES  (A.  W  ^fcK  )  Aphis  as  a  possible  Vector  of  Breaking'*  in 
Tnlip  Species.— 4 n».  Appl.  Biol.,  xvii,  no.  1,  pp.  36-42,  1  pi., 
8  refs.    Cambridge,  February  1930, 

An  account  is  given  of  preliminary^  experiments  carried  out  in  Surrey 
From  November  1928  to  March  1929  to  discover  the  vector  of  the  virus 
tliat  causes  a  transmissible  variegation  in  tulips  known  as  "  breaking," 
in  which  the  liuwers  show  white  streaks  ur  atreaks  that  are  darker 
than  the  nonnal  colour,  both  types  sometimes  occurring  in  a  single 
flower.    Four  species  of  Aphids  that  are  known  to  attach  tulips  were 
emplo3^,  war.,  Anuraphis  tuHpae,  Boy.,  which  chiefly  infests  the  bulbs 
but  sometimes  feeds  on  the  foliage,  Rhopalosiphonimts  tulipaella, 
Theo  ,  which  feeds  both  on  bulbs  and  foliage,  Macrosiphum  get,  Koch, 
whicli  infests  the  foHage  and  liowers,  and  Myzus  persicae,  Sulz.,  which 
attacks  the  foliage.    No  "  breaking  "  occurred  ia  howers  grown  from 
bulbs  artificially  infested  with  A.  kdipae  and  R,  Udipadia  that  had 
previously  fed  on  infected  bulbs.  In  the  case  of  Macrosiphum  gei  and 
Myzus  persicM,  which  were  transferred  to  the  foliage  of  healthy  tulips, 
the  former  from  voung  shoots  and  the  latter  from  foliage  of  infected 
plants,  the  percentages  of  definite  "  breaks  "  were  5-6  and  25  respect- 
ively-   The  form  with  dark  red  streaks  seemed  to  be  very  closely 
associated  with  M.  persicac,  and  that  with  white  streaks  with  M.  get. 
It  is  possible  that  more  than  one  virus  may  be  concerned. 


ICacGill  (E.  I.).  Th0  Biology  of  Th9ianoptai»  with  Wfumob  to  lha 
Cotton  Plant       The  Relation  between  the  Degiw  ol  InlNtaiioii 

and  the  Type  of  SoiL— i4nn.  Appl.  Biol,  xvii,  no.  1,  pp.  150-161, 
7  figs.,  9  reis.   Cambridge,  February  ld90. 

In  continuaticm  of  previous  studies  A,  xvii,  497],  experi- 

ments were  carried  out  to  determine  the  effect  of  different  types  of 

soil  on  infestation  of  cotton  by  Thrips  tabaci,  Lind.  The  literature 
on  the  subject  is  briefly  re\ncwed  The  following  is  taken  from  the 
author  s  summary  :  The  types  ol  soil  used  were  a  heavy  clay  soil  and  a 
light  soil  with  less  than  15  per  cent,  of  clay,  about  50  pots  being  filled 
with  each  type.  Each  block  of  50  plants  was  divided  into  two,  the 
soil  in  one-half  being  tilled,  and  in  the  other  left  undisturbed.  The 
plants  in  untiUed  clay  soil  were  least  infested,  and  those  in  light,  tilled 
soil  were  the  most  highly  infested.  The  average  infestation  of  the 
two  blocks  with  light  soil  was  slightly  higher  than  that  of  the  clay 
soil  blocks,  in  spite  of  the  fact  that  at  the  beginning  of  the  season 
the  former  blocks  of  plants  and  the  thrips  on  them  suffered  severely 
from  a  sudden  rise  in  temperature.  In  each  type  of  soil  the  block  with 
tilled  s(h1  was  more  highly  infested  than  the  other.  It  appears,  there- 
fore, that  light  soil  is  more  favouraUe  to  the  multiplicjation  of  soil- 
pupating  species  of  thrips  than  an  easily  caldng,  day  sou,  and  that  tillage 
iocreases  the  infestation. 

(U87D  ta* 
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Baudys  (E  ).  ZnetYoreni  pnpenu  rybizu.  [The  Deformation  of  Buds 
of  Ribes.] — Prakiicky  rddce,  xxiii,  reprint  2  pp.,  1  fig.,  1928. 
(Abstract  in  NeuhHUn  PJLSchuize^,  1929,  no.  5,  p.  20.  Vienna, 
December  1929.) 

In  Moravia  the  mite,  Eriophycs  ribis,  Nal.,  has  been  spreading  on 
currants  and  on  the  ornamental  Ribes  alpinum.  Up  to  3,000  mites 
and  eggs  may  occur  in  a  swelling  bud.  In  May  they  infest  the  fiowas 
and  leaves,  and  from  June  onwards  the  new  buds,  where  they  oviposit 
in  August.  On  gooseberry  the  mites  live  only  beneath  the  bud-scales, 
which  become  swollen.  The  removal  of  infested  buds  and  sprajing 
with  carbolinenm,  etc.,  from  December  to  February,  are  the  measures 
suggested 

Horn  i-  -).  Erfahnm^en  und  Beobachtungen  in  der  gemeinsamen 
Frostnachtspannerbekampfung.  [Experiences  and  Observations 
in  co-operative  Work  against  the  Winter  Moth.] — Gci:>enhcimer 
Mitt.  Obsi'  u.  Garicnbau,  xliii,  no.  10,  p.  165,  1928.  (Abstract 
in  Neuheiten  PflSchutzes,  1929,  no.  5,  p.  22.  Vienna,  December 
1929.) 

The  use  of  adhesive  bands  against  the  winter  moth  [Cheinuiiobia 
Ifumata,  L.]  is  compulsory  in  the  neighbourhood  of  Wiesbaden.  As 
the  female  moths,  when  crawling  up  the  trees,  often  turn  back  on 
reaching  the  adhesive,  it  is  advisable  not  to  apply  it  for  a  few  inches 
along  the  lower  edge  of  the  paper  band.  The  eggs  will  then  be  laid 
on  this  part  of  the  baud  and  will  be  destroyed  when  it  is  burnt. 

Wellenstein  (G.).  Beitrage  zur  Systematik  und  Biologie  der  Binden- 
lause  (Laciminae  C.B.)  [Contributions  to  the  Classification  and 
Biology  of  Bark  Aphids.j — Z.  Morph.  Oekol.  Tiere.  xvii,  no.  4, 
pp.  737-767,  22  figs.,  17  refs.    Berhn,  17th  April  1930. 

A  general  account  is  given  of  the  life-history  of  the  L achninae,  and 
two  new  species,  Neochmosis  {Dilachnus)  radicicolus  and  .V.  [D.) 
pubescens,  are  described  from  Gennany.  The  former  Ia\  s  its  ec:i;s  in 
spring  on  the  needles  of  spruce  {Pitm  excehu),  on  which  tlic  lundatrices 
and  the  three  following  generations  live.  Winged  females  appear  in 
June.  During  late  summer  and  in  autumn  the  Aphids  live  on  the  roots 
of  spruce,  Calluna  vulgaris  and  beech.  In  September-Nov  ember 
young  sexual  forms  leav  e  the  roots  and  climb  up  the  trunk,  where 
fertilisation  occurs.  I'hv  h'uAv^y  of  .V.  pubescens  is  in  some  respects 
similar,  but  the  egg^  arc  laid  on  the  twigs  of  Abies  patiyiata.  Winged 
males  are  found  only  in  small  numbers  on  the  roots,  nymphs  being  more 
frequent.  Towards  the  middle  of  October  the  sextml  individuals 
leav  r  the  roots  and  trunk  and  oviposit  in  the  crown  of  the  tree.  Botii 
species  appear  to  feed  only  in  late  summer  and  in  autumn. 

EscHERiCH  (G.  U.).  Ein  multipler  Thermohygiostat  mit  stMailigiir 
Luftemeuemng.  [A  multiple  Thermohygrostat  with  a  constantly 
renewed  Air  Supply."' — Anz.  Schcidli^n^/^k,,  vi,  no.  2,  pp.  13-14,  1 
fig.,  2  refs.    Berlin,  15th  February  lyao. 

In  this  a])paratus  the  breeding  chambers  are  heated  by  a  current  of 
warmed  air,  the  temperature  and  moisture  of  which  can  be  regulated. 
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Tlie^'  consist  of  the  pla-ses  of  electric  light  bulbs,  which  are  placed  upside 
down  on  a  cork  mat  through  which  the  air  entrance  and  exit  tubes 
pass.  The  rate  of  flow  of  the  air,  which  is  supplied  by  an  electric 
blower  containing  heating  elements,  can  be  regulated  from  outside 
each  chamber,  and  each  contains  a  thennometer  and  hygrometer. 

V.  BuToviTscH  {V ).  Zur  Kenntnis  des  Ips  cembrae  Heer.  [A  Con- 
tribution to  the  Knowledge  of  /.  cembrae.] — Anz.  Schddlingsk., 
vi,  no.  2,  pp.  15-17.    Berlin,  15th  February  1930. 

A  detailed  account  is  given  of  observations  in  the  Prussian  province 
of  Saxony  on  the  feeding  by  Ips  cembrae,  Heer,  on  larch  tvn^s  [cf. 
R.A.E.,  A,  xiv,  4341.  It  is  confirmed  that  this  is  nutritional  and  not 
maturation  feeding.  Large  twigs  are  uijured  as  well  as  amail  ones, 
but  the  mining  is  notkeahte  only  in  the  latter,  because  they  are  broken 
off  by  wind. 

Hti-M  (A.).  Ein  Schadling  der  Malven.  [A  Pest  of  Hollyhocks.] — 
Afut.  SchSdlingsk.,  vi,  no.  2,  pp.  21-22.  Berlin,  15th  February 
1930. 

The  larvae  of  Gelechia  malvella,  Hb.,  are  recorded  as  infesting  the 
seed-capsules  of  hollyhock  {Althaea)  in  Saxony. 

Zacher  (F.).  Ein  neu  eingeschleppter  Vorratsschadling,  Anthrenus 
fasciatus  Hrbst.  [A.  fasciatus,  a  Store  Pest  newly  introduced  into 
Germany.] — MiU.  Ges.  VorratsschtUz,  vi,  no.  1,  pp.  1-2.  Berlin, 
January  1930. 

Living  adults  and  larvae  of  A  nthrenus  fasciatus,  Hbst.,  which  had  not 
previously  been  recorded  in  Germany,  were  found  in.  a  fur  from  north- 
eastern Asia.  As  this  beetle  does  not  occur  there,  the  fur  must  have 
become  infested  during  the  sea  voyage. 

S£ID£L  (J.).  Beobachtnngen  an  Hansschadlingen.  [Observations  on 
Household  Pests.] — Mitt.  Ges.  Vorratsschutz,  vi,  no.  1,  pp.  2-9, 

4  hgs.    Berlin,  January  1930. 

Records  made  in  Prussian  Silesia  of  pests  of  stored  products  occurring 
in  unusual  food  materials  include  larvae  and  adults  of  the  flour  beetle, 
Tenebrio  nwlitor,  L.,  on  dried  apples  and  pears  ;  Sitodrepa  panicea, 
L.,  in  wheat  poisoned  with  strychnine  for  destroying  mice,  larvae  and 

Cupae  being  found  within  the  grains  and  adults  in  the  container; 
irvae  of  the  grain  moth,  Tinea  granella,  L. ,  feeding  in  cigars ;  and  those 
of  the  meal  moth,  EphesHa  kkhnieUat  Zell.,  infesting  stored  acorns. 

BiscHOFF  (H.).  Uelwr  einen  aigenartigen  Ml  vom  lUMik-BntweKtang 
dnndi  eina  Lehmweipe.  [QnasingularCasectf  Depreciation  of  the 
Value  of  Tobacco  by  a  Mud- wasp.]  .Vt'tf.  Ges,  Vofratssckutz, 
vi,  no.  1,  pp.  9-10.   Berlin,  January  1930. 

Tobacco  leaves  imported  into  Danzig  from  Kentucky  were  found 
to  have  lumps  of  day  adhering  to  them,  some  of  which  contained  larvae 
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of  a  mud-wasp  of  the  genus  Scdiphron.   It  is  probable  that  the 

infestation  occurred  when  the  leaves  were  drying  or  were  in  the  store- 
sheds.  Some  400  lb.  of  leaves  was  rendered  mrasable. 

Amtliche  Pf ^ny^^f^>hutg^?^«t^"^'"""gftT1  "^Official  Kct^ulations  on  Plant 
Protection  ] — NachrBl.  deuts.  PJlSchDicnsU,  Beiiage  ii,  ao.  5, 
pp.  201-248.    Berlin,  1st  March  1930. 

This  part  includes  regulations  restricting  the  importation  of  cactus 
plants  and  fresh  fruit  into  Germany  as  a  precaution  against  the  San 
Jos^  scale  \Aspidioius  perniciosuSt  Comst.]. 

V.  TuBEUF  (C).  Nadelverlust  der  Kiefer.  [Loss  of  N(?ed]e5  in  Pines.] 
— Forstl.  WSchr.  Silva,  xvii,  p.  326,  1929.  (Abstract  in  Zbl. 
Bakt.  (2)  Ixxx,  no.  8-14,  pp.  315-316,  Jena.  20th  February 
1930.) 

In  1928  an  infestation  of  pines  by  the  gall-midge,  Thecodiplosis 
[Dtpivsis)  brachyntera,  Schwaegr.,  the  weevil,  Brachonyx  pineti,  Payk., 
and  Luperus  {Galeruca)  pinicola,  Duft.,  was  observed  in  Bavaria, 
the  upper  shoots  losing  their  needles.  Owing  to  various  factors,  in- 
duding  the  Hymenopterous  parasite,  CaUiceras  {Ceraphron)  hrachyn- 
teri,  Schwaegr.,  the  trouble  is  not  likely  to  continue. 

Wolff  {— ).  BfisseUdiferbeklunpfung  mit  Aisen.  "Wi-cvW  Control 
with  Arsenic] — Forstl.  WSchr.  Silva,  xvii,  pp.  313-315,  1929. 
(Abstract  in  Zbl.  Bakt,  (2)  ixxx,  no.  8-14.  p.  316.  Jena, 
20th  February  1930.) 

The  method  advised  against  Hylobius  abietis,  L.,  is  thr  uniform 
distribution  over  the  entire  infested  area  of  barked  twigs  tied  in  bundles 
and  laid  in  holes  of  sufficient  depth.  Tin  twigs  must  be  fresh  enough 
to  smell  of  resin  and  must  be  dusted  with  caicium  arsenate.  The  weevils 
die  about  fourteen  days  after  ingesting  the  poison.  In  large  spruce 
forests  the  dusted  twigs  should  be  placed  under  poisoned  pieces  of  bark. 
Direct  dusting  of  the  trees  themselves  should  be  practised  only  in  the 
case  of  restocked  pine  or  young  spruce  plantations. 

Kindt  (S.).  Et  Middel  mod  Hylobius  abietis.  [A  Measure  against 
H.  abietis.]— Dansk  Skovforen.  Tidsskr.,  1928,  pp.  242-243.  (Ab- 
stract in  Zbl.  Bakt,  (2)  Ixxx,  no.  &-14,  p.  316.  Jena,  20th  February 
1990.) 

In  Denmark  an  area  of  conifers  infested  by  Hylobius  abietis,  L., 

m^v  he  replanted  only  afti  r  four  years,  because  the  wee\Hl  appears  in 
altiuidance  on  clear-felled  areas.  It  ma\-  be  repelled  by  streviarg 
powdered  naphthalene  on  the  ground  round  the  stem  of  each  seedling. 
This  material  is  not  affected  by  ram. 

GoEscH  ( — ).  Kiefemspannerbekampiuug  durch  Bodenfeuer.  [Pine 
Moth  Control  by  Burning  over  the  Groimd.] — Deuts.  Forstw., 
xi,  p.  69,  1929. 

Wendt  (— ).  Zo:  Rtefawpanniffbekampiung.  [The  Control  of  the 
Pine  Moth.]— r.c.,  pp.  139-140. 
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GuDFRiAN  ( — ).  Spannerbekampfung  durch  Abbrennen  der  Boden- 
decke.  [Pine  Moth  Control  by  Burning  the  Ground  Litter.] — 
r.c,  pp.  573-575. 

V.  Grunberg  ( — ).  Spannerbekampfung  durch  Brennen.  [Pine  Moth 
Control  by  Burning.]— 7. c,  pp.  602-603.  (Abstract  in  Zbl. 
Bakt.  (2)  Ixxx,  no.  &-14,  pp.  316-317.    Jena,  20th  February  1930.) 

Goesch  states  that  the  practice  of  burning  the  ground  litter  in  order 
to  combat  the  pine  moth  [Bupalus  piniarius,  L.]  dates  from  1869. 
According  to  Wendt,  burning  is  possible  only  in  old  stands  with  tall 
trees.  There  must  be  no  wind,  tall  grass  or  undeigrowth,  because  of 
the  risk  of  the  fire  getting  out  of  control.  Only  the  uppermost  layer 
is  burnt,  but  about  80  per  cent,  of  the  pupae  are  destroyed.  Gudeiian 
states  that  about  90  per  cent,  of  the  pupae  are  killed,  and  the  same 
figure  was  obtained  by  v.  Grunberg.  One-year-old  pines  grew  well 
when  planted  in  the  asij-covered  ground. 

Malenotti  (E  ).  Esperienze  contro  le  grillotalpe  in  autunno.  [Ex- 
periments against  Mole- crickets  in  Autumn.] — II  CoUivatorc, 
1930,  no.  4,  reprint  8  pp.    Casale  Monferrato,  1930. 

Laboratory  experiments  to  test  the  vnhie  at  autumn  temperatures 
of  the  bait  of  broken  rice  and  zinc  phobphide  [R.A.E.,  A.  xviii,  45] 
against  moie-crickets  [Gryllotalpa  gryllotalpa,  L.]  showed  that  the 
insects  survived  for  over  7  days  at  15**  C.  [59**  F.]i  though  they  were 
kiHcd  within  3  days  at  21^— 32**  C.  [69-8*»7-S9-6  ^  F.].  The  bait 
was  preferred  to  fresh  lettuce,  which  is  a  favourite  food  of  these  crickets. 
Field  experiments  showed  that  the  poison  is  eventually  as  effective  in 
autumn  as  in  summer,  but  about  a  fortnight  is  needed  for  death  to 
ensue. 

Becent  Attainments  and  Perspectives  in  Agronomy.  [In  Russian.] — 
Roy.  8vo,  76  pp.,  15  figs.  Leningrad,  State  Inst.  Exptl.  Agron., 
1929.    Price.  60  kop. 

This  publication  comprises  four  papers. 

In  "  Some  Regularities  in  Distribution  and  Propagation  of  gre- 
garious noxious  Insects,"  by  I.  N.  Filip'ev  (pp.  1-24,  12  figs.,  2  pp. 
refs.)  the  causes  of  the  outbreaks  of  such  common  pests  in  Russia  and 
elsewhere  as  Pirns  brassicae,  L.,  Locusta  migraioria,  L.,  CaUiptamm 
iialicus,  L.,  Euxoa  {Fdiia)  segetum,  Schiff.,  P&rihdna  dispar,  L,  and 
Phylloxera  are  reviewed  The  ecological  factors  regulating  them 
include  the  temperature  and  humidity  of  the  air  and  soil,  fluctuations 
of  meteorological  conditions  in  a  given  area,  compyosition  of  the  soil, 
predominant  type  of  vegetation,  disturbance  of  the  balance  of  nature 
by  the  activities  of  man,  crop  rotation,  the  diseases  and  parasites  of  the 
pests,  and  the  direct  control  of  the  latter  by  means  of  chemical,  agri- 
cultural or  mechanical  measures.  The  importance  of  a  study  of  these 
factors  in  order  to  be  able  to  predict  potential  outbreaks  of  pests  and 
organise  means  of  control  at  the  appropriate  time  and  on  a  sufficiently 
large  scale  is  emphasised. 

A.  D  Petrov's  paper,  "  Chemical  Method  of  Control  of  noxious 
Insects  m  Agriculture  "  (pp.  25-38,  7  refs.),  is  a  review  of  recent  progress 
in  the  development  of  insecticides  against  pests  of  economic  plants  and 
stored  products,  the  properties  and  uses  of  various  f umigants,  sprays 
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and  dusts  being  discussed.    The  work  to  be  undertaken  in  Russia 

in  connection  with  the  manufacture  of  insecticide  is  outlined. 

"  The  Biological  Method  of  Control  of  noxious  Insects,"  by  N.  F. 
Meier  (pp.  39-48,  3  figs.,  27  refs.)  is  an  amplified  review  of  the  subject 
[cf.  R.A.E.,  A,  xi,  141],  and  contains  a  discussion  on  the  immunity  of 
individual  eggs  and  larvae  of  a  given  host  from  parasitism  [xii,  39 ; 
xiii.  543]. 

A.  N.  Rakhmaninov  contributes  a  paper  entitled  "Agricultural 
Method  of  Control  of  noxious  Insects  "  (pp.  49-76,  49  refs.),  which  is 
an  extensive  review,  chiefly  of  Russian  Uterature,  of  the  effect  of 
cultural  practices  on  pests  of  cereals,  flax  and  other  crops,  including 
the  date  and  density  of  sowing,  clean  cultivation  of  the  fallow,  deep 
ploughing,  manuring  and  crop  rotation,  and,  in  case  of  clover,  early 
mowiDg. 

[Lbbedev  (0.)  [A.;-  S.^v^.^^KOV  (0.)  [A.]  IMhhb  (0.)  [A.]  n 
CaeeHKOB  fO.)  A.  Einige  neue  Ergebnisse  aus  der  Biokigie 
und  Physiologie  des  Kieierspinners  {Dendrolitnus  pint  L.).  [A 

few  new  Data  on  the  BioJogy  and  Phv'siolog^'  of  D.  pint.]  [In 
Ukrainian.] — Zap.  Kiiv.  sil.-gospod.  InsL,  iv,  pp.  37-50.  Kiev, 
1929. 

This  is  an  account  of  laboratory  and  field  observations  on  Dendrolitnus 
pint,  L.,  on  pine  carried  out  near  Kiev  in  1928.  The  emergence  and 
flight  of  the  adults  [R.A.E.,  A,  xvii,  138]  and  their  mating  habits 
are  discussed.  Although  at  the  beginning  of  the  flight  period  the 
males  were  more  than  three  times  as  numerous  as  the  females,  in  the 
second  half  of  the  period  their  numbers  became  equal.  Mating  has  no 
effect  on  the  duration  of  life  of  males,  which  averages  17  days,  whereas 
it  shortens  the  life  of  females,  reducing  it  to  9-1 1  days  as  compared  to 
10-20.  In  three  experiments  out  of  four,  90-100  per  cent,  of  the  eggs 
hatched.  Their  vitality  probably  depends  on  the  condition  of  the 
adults ;  eggs  of  the  first  batches  are  larger  in  size  and  develop  more 
slowly  than  those  laid  later.  Hatching  of  the  eggs  of  one  batch  may 
cover  a  period  of  3-4  days. 

Over  38  per  cent,  of  the  pupae  of  /).  pini  collected  in  a  forest  were 
infested  with  Dipterous  parasites,  those  obtained,  in  order  of  their 
abundance,  being  Tachina  larvarum,  L.,  T.fallax,  Mg.,  Sarcopiui^a 
{Agria)  a/finis,  Fall.,  Siurmia  inconspicm,  Mg.  {bimaculaia,  Htg.),  and 
PdUnia  rudis,  F. 

Hering  (M.).  Eine  none  LithoccUeUs  als  Schadling  an  ApfelMiimgn 
(Lep.).  [A  new  LUhocoUeiis  as  a  Pest  of  Apple.] — MiU,  deuts, 
ent.  Ges.,  i,  no.  4,  pp.  62-64,  3  figs.   Berlin,  April  1930. 

Lithocolletis  gcraswwui,  sp.  n.,  was  found  mining  in  the  lower  surface 
of  leaves  of  apple  near  Moscow.  Pupation  takes  place  in  the  mine& 

Trench  (A.  D.  Le  Poer)  &  Anderson  (T.  J.).  A  Report  on  the  Cam- 
paign against  Stephanoderes  VM,—BuU.  Kenya  Dept.  Agnc, 
no.  9,  19  pp.,  1  fldg.  table.   Nairobi,  1930. 

The  first  section  of  this  report,  by  Trench,  deals  with  the  practical 
app]icati<m  in  Kenya  of  the  Diseases  of  Plants  Prevention  (G)ffee) 
Rules  with  regard  to  the  coffee  bean  borer,  Stephanoderes  hampn, 
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FeiT.  Subsequent  to  the  dicovery  of  this  beetle  in  Kenya  [R  A.E., 
A,  x\*ii.  625],  67  coffee  plantations  were  inspected,  of  which  17  were  found 
definitely  to  be  infested.  Draft  regulations  regarding  control  measures 
were  drawn  up,  which  were  chiefly  based  on  stripping  the  bushes  and 
colkcting  gleanings,  in  order  to  give  a  certain  period  when  there 
should  be  no  coffee  in  a  condition  favourable  to  the  breeding  of  the 
beetle.  The  moveiTient  of  coffee  from  all  farms  foimd  to  be  infested 
was  prevented  until  such  coffee  had  been  treated  either  by  immersion 
in  water  for  96  hours  or  by  a  mechanical  dryer.  Experiments  with 
samples  of  green  and  hulled  coliee  and  mature  mbuni  (coffee  that  has 
been  allowed  to  dry  in  the  field),  to  determine  the  effect  of  such  water 
treatment  on  the  quality  of  the  product,  showed  that  there  is  a  ten- 
dency for  the  beans  to  be  discoloured,  those  from  very  immature 
berries  turning  black.  All  the  samples  acquired  an  unpleasant  aroma, 
which  was  weakest,  or,  in  the  case  of  ml  uni,  absent,  when  the  water  was 
changed  daily.  The  taint  decreases  noticeably  if  the  beans  are  exposed 
to  the  air  after  hulling.  The  treatment  may  therefore  be  practised, 
provided  that  the  water  is  changed  every  day,  with  only  a  slightly 
deleterious  effect  on  the  commercial  value  of  tiie  produ^.  A  tabte 
is  given  showing  the  distribution  of  the  more  common  diseases  and 
pests  occurring  in  coffee  plantations  in  Kenya.  The  Lamiid,  Sophronica 
ventrulis,  Auriv.,  has  been  causing  more  damage  than  Stcphanodcres  ; 
it  particularly  infests  mbuni  coffee.  No  parasites  of  either  beetle 
have  been  found,  and  introductions  from  Uganda  are  suggested  [cj. 
zvii,  605]. 

The  second  section  of  the  report,  by  Anderson,  deals  with  the 
technical  side  of  the  campaign.  The  insects  known  to  bore  in  coffee 
berries  in  Kenya  are  Stephanoderes  hampei,  Sophronica  veniralis,  and 
Thlipioccras  octoguiiale,  Feld.,  Eucostna  nereidope,  Meyr.,  and  Deudoryx 
lorisona.  Hew.,  but  the  damage  done  by  the  last  two  is  very  small, 
lists  are  given  of  the  districts  in  which  the  first  three  pests  occur, 
showing  the  percentages  of  infestation,  which  varied  from  0-7  to  8-2  for 
Skphanoderes,  0-1  to  17-2  for  Sophronica  and  0-6  to  35-0  for  T.  oeUh 
pittah'.  Sophronica  is  much  more  widely  distributed  than  Stephano- 
deres and  is  responsible  for  more  loss.  No  instance  has  been  observed 
of  the  latter  attacking  green,  ripening  or  ripe  berries,  only  mbuni 
coffee  being  infested.  Thlipioccras  is  found  wherever  coffee  is  grown 
tn  the  Colony,  the  larva  boring  into  the  green  berry  and  feeding  on  the 
developing  beans.  Eadi  larva  damages  many  berries,  passing  hnom  one 
to  another  and  often  leaving  silken  threads  round  the  clusters. 

Smee  (C).   Locusts  and  llMir  Mtnti&aiL—BuU.  Dept.  Agrie,  Nyasa- 
land  Prot,,  £nt.  Ser.  no.  6,  3  pp.    Zomba,  April  1929. 

This  is  a  brief  account  of  methods  of  controlling  locusts  in  view  of  the 
possibility  of  the  occurrence  of  outbreaks  in  Nyasaland. 

nant  PestoandDiieaseB  (AmenAnniil)  QnUnanoe,  1928.  2  pp.  Zomba, 
Nyasaland,  14th  A|nril  1928. 

The  section  of  the  Ordinance  of  1924  {RA.E.,  A,  xiii,  458]  dealing 
with  the  plants  that  may  not  be  introduced  into  Nyasaland  without  a 
special  ptfmit  is  altored  to  prohibit  the  introduction  of  any  plant  or 
Red,  except  seeds  of  flower-garden  plants,  ornamental  trees  and 
vegetables,  without  a  special  permit. 
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Vinson  (J).    Le  thrips  de  I'oignon— TAri^s  tahaci.  lindenuui."- 
Leajl.  Dipt.  Agric.  Maurice,  no.  29,  3  pp.   H6dmt,  192d. 

Tknps  (abaci,  Lind.,  has  caused  injury  to  onions  in  Mauritius  ftM 
several  years,  particularly  in  1928.  The  eggs,  which  hatch  in  3-5  da\'5, 
are  laid  under  the  epidermis  of  the  leaf.  At  first  the  larvae  feed  or 
the  most  tender  part  of  the  plant,  sheltering  beneath  the  leal  ^heatlii, 
but  eventually  they  spread  all  over  it.  After  about  10  days  they 
enter  the  pupal  stage  under  the  leaf  sheath  or  at  the  base  of  the  plant 
just  below  soil  level,  the  adults  emerging  4-5  days  later.  Several 
generations  occur  between  April  and  September,  when  the  thrip6 
disappear  completely  from  the  fields.  Although  young  plants  in- 
variably die  soon  after  being  infested  and  bulb  formation  is  checked 
and  flowering  prevented  in  tliose  that  are  rather  more  advanced,  mature 
ones  suiter  very  little.  A  dry  season  appears  to  be  favourable  to  the 
thrips  and  unfavourable  to  ue  plants.  Thus,  in  1928,  the  yield  pa 
acre,  which  is  normally  8-10  tons,  was  reduced  to  a  few  hundred 
pounds,  and  there  was  practically  no  production  of  seed.  The  harv^ 
generally  takes  place  in  September  or  October,  and  those  bulbs  that 
have  not  then  attained  the  required  size  are  kept  and  planted  the 
following  March  without  being  disinfected.  It  is  probal«Ie  tnat 
these  bulbs  harbour  dormant  pupae  of  T.  tabaci  and  are  the  initial  cause 
of  infestation.  Preventive  measures  should  therefore  include  the 
<fisinfection  of  these  bulbs  as  well  as  the  destruction  of  all  mbbish 
remaining  on  the  groimd  in  the  infested  plantation  and  any  neigh- 
bouring vegetation  likely  to  harbour  the  thrips,  which  are  not  capable 
of  migrating  far. 

Sprays  recommended  include  4  oz.  nicotine  sulphate,  4  lb.  whak  c-iJ 
soap  and  40  gals,  water,  which  has  hitherto  given  the  most  satisfactory 
results,  and  a  simple  decoction  of  tobacco  leaves  at  the  rate  of  about 
1  lb.  to  2  gals,  water.  The  liquid  should  be  carefully  applied  in  the 
morning  when  the  thrips  emerge  for  a  short  time  from  the  folds  of  the 
leaves.  Several  appUcations  should  be  made  at  intervals  of  10  days 
imtil  within  about  a  month  of  harvest.  The  planting  date  should  be 
advanced  as  far  as  possible  so  that  the  thrips,  which  only  r<  produce 
in  large  numbers  in  winter,  will  not  infest  the  plants  until  they  are 
sufficiently  mature  to  resist  attack. 


Wall  (R.  £.).   A  Comparative  Study  of  a  Chalcid  Egg  Parasite  in  three 
Species  of  Plataspidinae. — Lingnan  Sci.  J,,  vi,  no.  3.  pp.  231-2^. 

Canton.  1930. 

The  followinp:  is  largely  taken  from  the  author's  summary  :  An 
imidentihed  Chaldd  egg  parasite  uf  Coptosovia  cribrariuni,  F.,  was 
discovered  in  Canton  in  June  1927,  and  in  the  insectary  was  found  to 
parasitise  readily  the  eggs  of  BrachypkUys  suhaeneus,  Westw.,  and 
another  species  of  Copiosoma.  All  three  Pentatomids  commonly  feed  on 
cultivated  beans ;  their  eggs  vary  greatly  in  size,  and  the  individual 
parasites  emerging  from  them  vary  in  direct  proportion.  Seventy-six 
per  cent,  of  th*'  pirg-groups  or  51  per  cent,  of  all  the  eggs  of  C.  cri- 
brarium  collect^  rl  m  the  held  durmg  July  and  August  were  infested. 
The  host  egg  may  be  successiuUy  parasitised  at  any  time  during  about 
the  first  two-thirds  of  its  development.  Parthenogenesis  appears  to 
have  occurred  in  the  case  of  one  parasite,  and  mating  has  not  beea 
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>"h> served,  oviposition  taking  place  ^vithin  24  hours  after  emergence. 
rti€r  adults  live  about  two  days  and  deposit  from  10  to  20  eggs,  one  in 
iSLcYi  host  egg.  The  life-cycle  at  summer  temperatures  lasts  13-14 
iays,  as  compared  with  7-9  weeks  m  the  case  of  the  hosts.  The 
ia.^ter  have  probably  about  4  overlapping  generations  a  year,  and  the 
poLTasite  16.  It  is  thought  that  sufficient  host  eggs  can  be  found  during 
tlie  winter  to  enable  the  parasites  to  continue  their  development,  nvhich 
Is  very  much  retarded  at  that  season. 


VAN  DER  Meer  Mohr  (J.  C).  OvuiIcIiI  van  de  pmvai  tar  beftrijding 
▼an  dft  ropwiplnag  in  d0  taWc  genoniMi  in  de  jma  im  oi  18S8. 

A  Survey  of  Experiments  in  1928  and  1929  against  Caterpillar 

Pests  of  TohdiCco.]—M eded  Drli  Proefst.,  (2)  Ixiv,  20  pp.  Medan, 
January  1930.    (With  a  Summary  in  English.) 

Lepidopterous  pests  of  tobacco  in  Deli,  Sumatra,  are  usually  combated 
"by  sprajdng  vdth  lead  arsenate  during  the  first  three  weeks  after  the 
seedlings  have  been  planted  in  the  field,  and  afterwards  by  dusting  wilii 

n  mixture  of  le:id  arsenate  and  finely  sifted  soil.  In  1928  preliminar\' 
trials,  the  substitution  of  dusts  for  the  sprays  appeared  to  c^ive  inferior 
results.  Subsequently,  however,  detailed  e.xperiments  showed  dusting 
to  be  at  least  as  etiective  as  spraying.  The  dust  can  be  applied  much 
more  quiddy,  and  though  a  larger  quanti^  of  insectidde  is  requued, 
the  leaves  are  not  more  injured  than  by  the  spray.  The  insecticides 
used  were  proprietary  brands  ot  lead  and  caldum  arsenate,  and 
experiments  comparing  them  are  discussed  at  some  length,  but  there 
was  little  difference  in  their  effectiveness 

The  results  of  dusting  experiments  in  tob.icco  drying  sheds  in  1928 
are  tabulated,  together  with  those  of  similar  experiments  made 
previously.  It  is  concluded  that  dusting  tobacco  in  tibe  sheds  reduces 
the  amount  of  injured  leaf,  but  it  remains  to  be  seen  whether  the 
method  can  be  adopted  without  difficulty  in  practice.  In  one  case  the 
injured  leaf  was  3-7  per  cent,  less  when  dusting  had  been  carried  out, 
a  dust  containing  10  per  cent,  lead  arsenate  being  used. 


WooDHiLL  (A.  R.).   The  Citrus  Red  Scale  {Chrysomphalus  aurantii). 
Vkogiiif  Bapoct  on  Fhiirigatiiwi  and  SMping  BiparinMiito.— 

Agric.  Gaz.  X.S.W.,  xli,  pt.  2,  pp.  125-190,  3  refs.  Sydney, 
1st  February  ld30. 

In  contmuation  of  experiments  on  the  fumigation  of  Citrus  against 
Ckfys<mpkakt$  attranUt,  Mask.,  in  New  South  Wales  [R.A.E.,  A, 
xii,  570;  xiv,  332;  xv,  213],  investigations  were  undertaken  from 
1927  to  1929  to  determine  which  method  and  dosage  could  be  relied 
on  to  give  the  most  complete  kill  over  a  number  of  years  without 
economic  injury  to  the  trees.  At  least  two.  and  sometimes  four, 
identical  experiments  were  carried  out  each  season,  mainly  on  oranges, 
thougii  lemons  were  sometimes  used.  In  mo:,!  cases  the  trees  were 
fumigated  for  45  minutes,  calcium  cyanide  dust  being  apphed  during 
the  day,  and  potassium  cyanide  by  the  pot  method  during  the  late 
afternoon  or  at  night.   It  was  found  that  inspection  shortly  after 
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treatment  might  show  an  apparently  complete  mortality  and  yet  the 
Coccid  might  be  plentiful  during  the  following  season.  It  was  therefore 
decided  to  allow  12  months  to  elapse  before  comparing  the  treated 
and  untreated  trees.  Field  observations  iiave  shown  that  the  spread 
ol  the  scale  tree  to  tree  is  very  slow,  and  that  scales  oocurrinff  the 
following  season  on  treated  trees  are  the  progeny  of  those  snrviviiig 
fnnugation  rather  than  migrants  from  untreated  trees. 

The  fine  form  of  calcium  cyanide  at  the  rate  of  1  oz.  to  175  cu.  ft. 
proved  definitely  unsatisfactory,  and  even  when  the  dosage  was 
increased  to  1  oz.  to  100  cu.  ft.  a  low  mortality  was  sometimes  obtained. 
The  coarser  form  also  gave  unsatisfactory  results  at  1  oz.  to  100  cu.  ft., 
and  a  consideraUe  increase  in  dosage  is  necessary  with  both  these 
materials.  The  pot  method,  using  1  oz.  potassinm  cyanide  to  125  ctt. 
ft.,  gave  satisfactory  but  not  perfect  results,  and  a  slight  increase  in 
dosaf^e  is  suggested.  Experiments  are  being  carried  out  to  determine 
the  amount  of  increase  necessary  with  these  materials  and  the  effect 
on  the  trees.  None  of  the  dosages  used  has  consistently  produced  a 
sufficiently  high  mortality  to  keep  the  majority  of  the  trees  free  from 
infestation  for  two  years.  No  serious  injury  to  the  trees  resulted  from 
the  pot  method  with  a  dosage  of  1  oz.  to  125  cu.  ft.  provided  that 
fum^^ation  was  not  carried  out  in  bright  sunlight,  nor  with  any  of  the 
dosages  of  calcium  cyanide  employed,  in  spite  of  a  considerable  amoimt 
of  variation  in  temperature  and  humidity  ;  the  slight  damage  that 
was  observed  indicated  that  injury  is  more  likely  to  occur  when  both 
temperature  and  humidity  are  high,  particularly  when  the  fine  tj'pe  of 
dust,  which  rises  readily,  is  used.  The  coarser  form  is  safer  under  all 
conditions.  Lemons  are  very  susceptible  to  injury  from  a  deposit  of 
calcium  cjranide  dust,  and  the  coarser  type  should  always  be  used  for 
this  fruit  except  under  very  dry  conditions. 

Experiments  were  also  undertaken  with  sprays  of  resin  and  soda, 
and  miscible  red  and  white  oils.  The  resin-soda  sprav  cannot  be 
relied  on  to  give  as  good  results  as  oil  sprays.  Wliite  oils  were  slightly 
more  effective  than  red,  the  results  being  comparable  to  those  obtained 
with  fine  calcium  cyanide  at  the  rate  of  1  oz.  to  100  cu.  ft.,  but  the 
highest  mortality  was  not  equivalent  to  that  obtained  with  the  pot 
method,  using  1  oz.  to  125  cu.  ft.  Scorching  of  fruit  and  foliage 
sometimes  occurred  with  red  oils  even  when  perfectly  emulsified  and 
applied  under  cool  conditions,  but  white  oils  caused  no  apparent 
injury  in  spite  of  adverse  conditions,  and  they  also  emulsified  readily 
even  in  hard  water.  Heavy  miscible  white  oils  have  been  reported 
to  cause  a  reduction  in  blossoming  and  a  retardatimi  in  the  colouring 
of  the  fruit,  and  experiments  are  now  in  progress  to  determine  whether 
this  type  of  injury  will  occur  under  conditions  in  New  South  Wales. 


Raff  (J.  W.).  OiNwraitioiii  on  the  Idle  Wt^tmw  ol  8ftw<4yfls.—  Vict, 
Nat.,  xlvi,  no.  11,  pp.  215-217,  1  ref.   Melbourne,  March  1930. 

In  breeding  experiments  with  the  larvae  of  Per^a  dorsalis.  Leach, 
and  two  other  species  of  Perga,  which  are  serious  pests  of  Eucalyptus 
in  Victoria,  it  was  found  that  they  burrowed  3-4  inches  into  the  soil 
to  pupate.  The  adult  sawflies  did  not  emerge  for  at  least  5  months, 
and  there  was  a  great  preponderance  of  females.  In  some  cases 
Tachinid  parasites  were  obtained. 
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UR>4S  (A.  N.}.  Report  foe  tlM  Month  ended  12(h  November  1928.— 
Queenstand  Agric.  J.,  xxxu»  pt.  6,  pp.  579-n581.  Brisbane, 
1st  December  1929. 

False  wireworms,  probably  the  larvae  of  Dasus  {Gonoccphalufn)  carpen- 
y^iae,  Blackb.,haverecenUy occurred  Inlarge  nmnbmin fields  of  3^ung 
me,  entering  the  eyes  of  the  sets  and  devouring  the  whole  interior, 
sets  should  be  dipped  in  a  mixture  of  1  lb.  sodium  arsenate,  8  lb. 

lolasses  and  8-10  gals,  water  and  planted  while  they  are  wet,  so 
lat  the  soil  adliering  to  them  will  become  impregnated  with  tlie 
oison,  which  will  also  penetrate  the  cut  ends  oi  the  set  to  a  depth  of 
bout  J  in.  The  larvae  and  pupae  are  briefly  described.  The  larval 
ta^  lasts  about  6^  weeks  in  the  spring  and  the  pupal  stage  10-12 
lays,  the  pupa  being  enclosed  in  a  smau  oval  cell  in  the  sckiI.  The 
leetles  congregate  under  rubbish,  and  heaps  of  freshly  pulled  weeds 
tave  been  recommended  as  traps,  from  which  the  adults  should  be 
jollected  at  night. 

Although  the  Lygaeid,  Phamacantha  anstralica,  Kirk,  (linear  bug), 
s  sometimes  very  abundant  in  canehelds,  control  measures  have  not 
is  yet  been  necessary.  There  appear  to  be  three  genaratioDS  as  a  rule, 
mih  possibly  a  partial  fourth,  n3anphs  having  been  observed  in 
November,  January  and  February,  and  May  and  June.  In  the 
laboratory  it  was  found  that  the  adults  hibernate  under  rubbish,  etc.  ; 
pggs  are  laid  about  October  and  hatch  at  the  end  of  the  month  or  in 
early  November.  The  eggs  have  been  recorded  as  being  dropped 
loosely  on  the  surface  of  the  ground,  but  in  the  laboratory  the  females 
laid  them  singly  and  attached  them  to  various  objects.  Hatching 
occurred  in  about  12  days. 


WiLLARD  (H.  F.)  &  Pt'^^i  LL  (T.  L.).  Pftrasitism  of  the  Mediterranean 
Fruit  Fly  in  Hawaii  1922-1924.— CtVc.  U.S.  Dept.  Agric,  no.  109, 
12  pp.,  10  refs.    Washington,  D.C.,  March  1930. 

The  degree  of  parasitism  of  Ceratiiis  capUata,  Wied.,  in  Hawaii 
during  1922-24  is  recorded,  following  pre\'ious  reports  [R.A.E.,  A, 
xiv,  5271.    The  average  infestation  of  fruit  during  this  period  was 
less  than  at  any  time  since  1916,  indicating  a  decrease  in  tlie  abundance 
of  adult  flics.   P^urasitism  by  Opius  humilis,  Silv.,  reached  its  minimum 
(4*1  ^  cent.)  in  1923,  probably  owing  to  the  activities  of  Diachasma 
tryoni,  Cam.,  and  D.  JulUmayi,  Silv.,  which  always  eliminate  O.  humUis 
when  occurring  in  the  same  host  larva,  but  in  1924  the  degree  of 
parasitism  rose  to  14-5  per  cent.,  which  is  greater  than  for  any  year 
since  1916.    During  the  cooler  months,  both  species  of  Diachasma 
hibernate,  this  period  being  accompanied  by  increasing  effectiveness 
of  0.  humilis.   The  average  parasitism  by  the  four  species  remains 
as  m  previous  years  at  about  50  per  cent  of  the  larvae  m  the  neighbour- 
hood of  Honolulu. 


Pope  (VV.  T.).   Mango  Culture  in  Hawaii. --/f/^//.  Ha 

Expl.  Slu.,  no.  58,  27  pp.,  18  pis.,  16  refs.  Washington,  D.C., 
October  1929. 

The  most  serious  insect  pests  of  the  mango  tree  in  Hawaii  are 
Ceratiiis  capitata,  Wied.  (Mediterranean  fruit-fly)  and  Cryptorrhynchus 
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ma$tgiferae,  F.  (mango  weevil).  The  lonner  became  estaUkhed  about 
1907  and  attacks  many  kinds  of  fruit.   On  mango,  tbt  eggs  hatch  in 

2-6  dajrs,  and  the  larvae  feed  on  the  maturing  fruit,  causing  it  to  fall 
in  a  decaying  condition.  They  enter  the  soil  for  pupation,  which  lasts 
about  10  days  in  warm  weather  or  as  long  as  50  in  cold.  The  varieties 
of  mango  are  discussed  with  reference  to  their  resistance  to  the  fly. 
Cfyptonhynckus  man^ferae  was  first  observed  in  Hawaii  about  I9(& 
The  adults  generally  appear  about  15th  May,  and  the  female  oviposits 
in  slight  incisions  on  the  surface  of  the  fruit  before  it  is  half  grown, 
the  larvae  burrowing  into  the  kernel.  One  to  four  larvae  may  occur 
in  one  fruit,  but  their  presence  is  not  evident,  though  the  li  uit  eventually 
decays  from  the  seed  outwards,  and  frequently  drops  to  the  ground- 
in  late  June  or  early  July  they  become  mature  and  pupate  within 
the  seed.  Ihe  life-cycle  is  thought  to  occupy  about  40  days,  the  rest 
of  the  year  being  spent  in  hibernation,  in  the  ground  or  among  stones, 
old  leaves  or  other  litter.  Adults  remained  alive  when  kept  without 
food  or  fresh  air  in  a  small  cork-stoppered  bottle  for  140  days.  Litter 
and  fallen  fruit  should  be  collected  and  burnt  as  they  harbour  numbers 
of  adult  weevils.  It  is  suggested  that  parasitic  enemies  should  be 
found  and  introduced  into  Hawaii 


Venables  (E.  p.).  OlMMnatiom  on  the  Woolly  AyU*  of  ttio  Avple 

Eriosoma  lamgenm  (Hansm.). — Pfoe,  Ent.  Soc.  Br.  Columhia, 
ld29.  no.  28,  pp.  2ft-33.  Vancouver,  B.C.,  1929.   [Reed.  1930.] 

An  account  Is  given  of  observations  on  BHoifmia  lanigerum,  Hausnt, 
carried  out  in  1928  in  the  Okanagan  valley,  British  Columbia,  owing 
to  the  prevalence  of  the  Aphid  throughout  the  orchard  sections  and 

the  probabihty  that  it  is  the  main  cause  of  the  spread  of  perennial 
canker  of  apple,  Gloeosporium  perennans  [R.A.E.,  A,  xvii,  666^ 
In  British  Coluinbia  the  elm  plays  no  part  in  the  life-cycle  of  E.  lani- 
gerum, apple  being  the  food-plant  in  summer  and  winter.  The  author 
was  unable  to  trace  migration  to  any  other  plant,  although  a  fair 
number  of  elms  occurred  near  some  orchards.  The  winged  form 
was  present  only  in  the  autumn,  the  females  appearing  in  lalTe  August 
and  being  extremely  numerous  by  early  September.  AlthotVgh  these 
late  indixiduals  contained  embryonic  young,  both  males  and  \  females, 
these  were  never  produced,  and  no  sexual  forms  were  found  «t)ii  apple 
trees.  The  literature  on  the  subject  is  briefly  reviewed  [xvii,  1|18,  etc.]. 
The  only  way  in  which  the  author  was  able  to  secure  noi 
forms  from  the  winged  migrants  was  by  enclosing  the  latter  in 
corked  vial,  when  they  soon  died  and  a  few  young  were  founc 
glass.  Wlien  caged  over  apple  twigs  or  eUn  the  winged 
did  not  reproduce. 

The  injury  caused  to  branches  and  twigs  of  apple,  which  taikes  tbe 
form  of  nodular  swellings  or  gaUs  at  the  point  of  feeding,  is  dis&ussed ; 
the  wood  is  blackened  and  dead,  and  the  pith  itself  is  fie.^aeiitly 
severely  injured.  A  series  of  comparative  measurements  of  the  j^feeding 
setae  of  E.  lanigerum  and  Aphis  pomi,  DeG,  {malt,  F.)  whi(|jj^  does 
not  cause  snch  peculiar  gall-formation  on  apple  twij?s,  showed  thi^^u those 
of  E.  ianigcrmn  are  approximately  one-third  longer.  This  en^jiblf^^ 
to  penetrate  through  the  cambium  and  reach  the  xylem  or^  wood 
beyond.  Microscopical  preparations  of  wood  sections  demon]  stated 
the  path  followed  by  the  setae  and  that  the  cambium  is  the  p'  oist  it 
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which  feeding  takes  place.  The  galls  produced  by  E.  lanigerum  on 
the  roots  of  apple  are  of  a  different  chauracter,  being  more  globular  ill 
outline  and  often  occurring  in  chl^t^rs. 

Syrphids,  which  become  very  numerous  during  August  and  September, 
iHien  the  Aphid  reaches  its  maximum  in  the  interior  of  British  Colnmbia, 
appear  to  be  of  some  importance  in  its  control ;  the  species  reared  by 
the  author  were  Syrphus  venahlesi,  Cuiran,  S.  apinatof,  O.S.,  and  S. 
ffuadi,  Jones.  Coccinellids  and  the  larvae  of  1  nee  wing  flies  feed  on 
scattered  migrating  individuals  of  E.  lanigerum  that  are  not  protected 
by  a  woolly  covering.  The  introduction  of  A  phelinus  malt,  Hald., 
which  is  quite  common  in  eastern  Canada,  is  buggested. 

£.  ameneanum,  Riley,  and  E,  lUm,  L.,  were  also  found  in  the 
Okanagan  valley,  both  occurring  on  ehn  in  winter,  \<^eieas  in  the 
summer  the  former  fed  on  the  roots  of  currant  and  gooseberry,  and  the 
latter  on  those  of  June  beay  iAmdanckUr  spp.). 

Glendbnning  (R.).  Hoil  Adagtelhui  in  the  Eangtiuk  Satin  Koih.— 

Proc.  EfU,  Soc.  Br.  Colmmffia,  1929,  no.  26.  pp.  34-38.  Vancouver, 
B.C..  1929.   [Reed.  1930.] 

In  1920.  the  year  after  it  was  first  recorded  in  British  Columbia 
[RA .  £. .  A,  xiii,  191],  SiUpttatia  solids,  L.,  was  only  found  on  introduced 
poi^rs,  but  next  year  a  few  larvae  were  observed  on  native  cotton- 
wood  {Populus  trichocarpa)  and  considerable  damage  was  caused  to 
this  tree  in  1922.  Experiments  were  therefore  carried  ont  in  the 
autumn  of  that  year  to  find  whctluT  a  gradual  adaptation  to  the  native 
Cottonwood  was  developing.  Larvae  irom  moths  that  liad  been  reared 
on  Cottonwood  and  others  of  a  strain  from  lombardy  poplar  (P.  nigra 
iudica)  were  placed  under  identical  conditions  on  cottonwood  folii^ 
in  trays.  Ihe  mortality  was  much  higher  among  the  latter  strain, 
only  4  per  cent,  surviving  in  each  of  two  experiments  at  the  time  of 
hibernation,  as  compared  to  44  and  24  per  cent,  of  the  former  strain. 
These  experiments  indicated  that  an  adaptation  to  new  food  habits 
Was  taking  place.  In  1929.  thousands  of  acres  of  P.  trichocarpa  were 
defoliated  to  the  extent  of  80-109  per  cent.,  proving  that  the  moth  has 
completely  adapted  itself  to  this  tree.  The  moth  now  ranges  aU  over 
the  lower  Fraser  valley  and  is  spreading  eastward.  A  similar  adapta- 
tion has  occurred  in  the  case  of  Popidus  vanecuverensis  and  native 
species  of  willow. 

As  the  females  of  S.  solids  lay  their  egg  masses  anywhere,  even  on 
iron  fences  and  concrete  waUs.  the  author  does  not  consider  that  tlie 
host  selection  by  the  ovipositing  modis  would  be  an  important  factor 
as  it  is  some  ouier  insects  [ef,  x.  83,  etc.].  It  was  noticed,  however, 
that  a  severe  infestation  of  cottonwood  in  one  locality  would  not 
necessarily  be  accompanied  by  n  similar  infestation  of  adjacent 
lo:iit)ardv  poplar  or  willow,  or  ap^i-in  t^iat  .in  outbreak  on  wllow  might 
occur  without  an  mfestation  of  neighbouring  cottonwoods  or  poplars. 

OowNES  (W.)  The  Cherry  Pruit  Worm  f  Crapholitka  packardi  ZelL).— 
Proc.  Ent.  Soc.  Br.  Columbia,  1929,  no.  26,  pp.  89^,  4  figs. 
Vancouver.  B.C.,  1929.    [Reed  1930.] 

Much  damage  to  sour  cherries  has  recently  been  caused  on  Vancouver 
Island  by  the  larvae  of  Cydia  {Grapholiiha)  packardi,  Zell.,  losses  to 


Digitized  by  Google 


344 


growers  beint^  in  some  instances  as  high  as  36  per  cent,  of  the  crop, 
while  individual  trees  may  have  an  infestation  as  high  as  90  per  cent. 
The  eggs,  larvae  and  adults  are  briefly  described  There  is  only  one 
generation  a  year,  and  development  is  greatly  affected  by  temperature. 
In  1927  the  moths  emerged  about  25th  May,  and  o\*iposition  occurred 
about  mid- June,  whereas  in  1929  it  took  place  ten  da}'s  later.  The 
eggs  are  usually  laid  singly  on  the  fruit  and  hatch  in  10  11  davs. 
The  young  larvae  bore  into  it  and  mine  around  the  stone  ,  thty  reach 
maturity  in  about  30  days,  when  they  emerge  in  search  of  hibernating 
quarters.  If  the  season  is  cold  and  backward,  the  development  of  the 
larvae  is  delayed  and  most  of  them  will  be  still  m  the  cherries  at  picking 
time.  Hibernation  takes  place  in  dry  twigs  or  pieces  of  baric,  in  which 
the  larvae  burrow,  the  dead  stubs  of  pruned  branches  being  preferred  ; 
the  entrance  to  the  burrow  is  closed  with  a  plug  of  silk.  Pupation 
occurs  within  the  twigs  during  the  second  week  in  May ;  in  1929  the 
pupal  stage  averaged  42  days. 

In  experimental  work  on  the  control  of  the  pest  good  results  were 
obtained  by  the  use  of  a  summer  oil  emulsion  combined  with  nicotine 
sulphate,  applied  when  moth  emergence  was  at  its  height.  This  spray 
appears  to  have  a  repellent  as  well  as  an  o\'icidal  effect ;  the  formula  is 
1  pint  \'olck  oil,  3  oz.  nicotine  sulphate,  3  oz.  calrinm  raseinate  and 
12  gals  water.  On  the  treated  trees  the  infestation  wab  2 -3b  per  cent., 
as  compared  witli  19  OS  per  cent,  on  the  misprayed  ones,  and  8-06  per 
cent,  on  those  to  which  a  spray  of  }  pint  nicotme  sulphate  to  40  gals, 
water  and  5  lb.  fish-oil  soap  was  applied  Other  measures  recommended 
are  clean  culture  in  the  orchards,  to  diminish  the  hibernation  quarters 
of  the  larvae,  and  the  destruction  of  aU  wild  cherries  growing  near. 


Anderson  (\V.  B.).  Injury  to  Primulas  from  Vine  Weevil.— Proc. 
Ent.  Soc.  Br.  Columbia,  1929,  no.  26,  pp.  46-48.  Vancouver, 
B.C..  1929.    [Reed.  1930.] 

It  has  been  found  that  extensive  nijury  caused  to  primulas,  and 
usually  attributed  to  rotting  of  the  roots  during  the  wet  weather,  is 
caused  by  Oiiorrhynchus  {Brachyrrhinus)  stdcaius,  F.,  which  has  long 
been  known  in  British  Columbia  as  a  pest  of  strawberries.  The  eggs 
hatch  in  late  summer  or  autumn,  and  the  larvae  feed  on  the  root, 
completing  their  work  after  hibernation  so  that  during  the  blooming 
season  plants  loaded  with  flowers  suddenh'  drn(ip  and  die.  Varieties 
of  primulas  with  hard,  wiry  roots  seem  to  be  immune  from  infestation, 
whereas  those  with  fleshy  roots  suller  very  severely.  Most  of  the 
damaged  plants  may  be  saved  by  replanting  the  thick  cormous  crown 
(which  remains  uninjured)  and  keeping  it  weU  watered  in  dry  weather. 
As  a  matter  of  precaution,  care  should  be  taken  to  free  the  soil  of  any 
larvae,  for  which  purpose  all  the  ]^riTiinla  plants  should  be  dug  up 
in  September  and  the  roots  washed  of  all  soil.  The  bed  should  be 
carefully  dug  over,  finally  turning  it  over  with  the  hands  to  a  depth  of 
at  least  six  inches  and  destroying  all  larvae  that  may  be  discovered. 
Crude  flake  naphthalene,  at  the  rate  of  about  1  lb.  to  20  sq,  ft.,  should 
then  be  well  mixed  with  the  soil,  and  the  primulas  replanted. 

Strawberries  growing  in  a  bed  treated  with  naphthalene  were  quite 
free  from  infestation,  while  an  adjoining  patch  of  Alpine  primulas  were 
badly  damaged,  but  the  latter  recovered  in  a  month  after  the  treatment 
described  had  been  applied. 
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>PENC£R  (G.  J  ).  Anotlwr  HioinelloU  Feii  aniv«i  in  ▼aaoimvir. 
The  Fife  Bnt  Thermobia  domestica  VafskaxL—Proc,  EfU,  See. 
Br.  Columbia,  1929,  no.  26,  pp.  58-60,  1  fig.  Vancouver,  B.C., 
1929.    [Reed  1930.] 

A  colony  of  Thermobia  dotnesHca,  Pack.,  not  previously  recorded  in 
Vancouver,  was  found  in  September  1928  in  a  laundry  in  the  bas^oit 
of  a  hospital.  The  gradual  spread  westward  of  this  insect  across 
Oanada  is  briefly  described,  and  short  notes  on  its  bionomics  are  given. 
X±  is  most  active  at9O-105  F. ,  and  both  heat  and  moisture  are  essential 
"to  it.  It  shrivels  up  and  dies  in  a  dry  hot  atmosphere,  and  as  it 
does  not  feed  on  liquids,  it  apparently  absorbs  moisture  through  the 
outicle.  All  kinds  of  farinaceous  foods,  starch  and  certain  glues,  and 
especially  dried  meats,  are  preferred  for  food  ;  fat  and  moist  food  are 
a. voided.  Thermobia  can  easily  be  exterminated  by  sprinkling  sodium 
fluoride  round  the  places  it  frequents. 


Jhnkins  (A.  E.).  Insects  as  possible  Carriers  oi  the  Citrus-scab 
VvaigUM*— Phytopathology,  xx,  no.  4,  pp.  345-351,  2  figs.,  12  refs. 
Lancaster,  Pa.,  April  1990. 

An  Endomychid  larva  was  observed  on  a  leaf  of  sour  orange  in 
Florida,  feeding  on  tlie  fungus,  Sphaceloma  fawcetii,  which  causes  scab 
of  Citrus.  The  stomach  contents  of  the  larva  were  found  to  be  conidia 
and  conidiophores  of  the  fungus,  apparently  unchanged.  Other 
A^hropods,  or  their  remains,  including  Coccids,  gall  mites,  flies  and 
ants,  were  also  seen  on  the  leaves  and  may  be  concerned  in  the  dissemin- 
ation of  the  fungus.  Fungus  growths  showing  signs  of  the  feeding  of 
insects  were  o]:)served  on  the  leaves,  as  well  as  insect  excreta  containing 
conidia  and  hyphae  from  which  the  fungus  was  obtained  in  pure  culture. 
Some  insect,  therefore,  feeding  on  the  fungus,  is  evidently  capable 
of  acting  as  a  vector  by  passing  it  in  a  viable  condition  through  the 
intestinal  tract. 


Eddy  (C.  O.)  &  Clarke  (W.  H  ).  Control  oi  the  Mexican  Bean  Beetle 
for  1980. — Circ.  5.  Carolina  Agric.  Expi.  Sta.,  no.  39,  16  pp., 
4  figs.   Clemson  College,  S.C.,  March  1930. 

The  early  part  of  the  season  of  1929  was  favourable  to  the  increase 
and  spread  of  Epilachna  corrupta,  Muls.,  in  South  Carolina,  and  the 
infestation  was  the  most  general  and  widespread  that  has  occurred 
since  the  beetle  was  first  observed  in  1921.  In  mid-season,  however, 
continuous  rains  accompanied  by  low  temperatures  reduced  its  numbers, 
and  although  it  again  increasecl  during  the  last  part  of  the  season,  the 
injury  caused  was  not  great  and  no  further  noticeable  spread  occurred. 

Hibernation  studies  [R.A.E.,  A,  xviii,  17^  indicate  that  a  normal 
emergence  of  slightly  less  than  15  per  cent,  of  the  hibernating  beetles 
may  be  expected  at  Clemson  College  when  average  climatic  conditions 
prevail.  Adults  were  found  feeding  in  the  field  as  early  as  19th  April ; 
25  per  cent,  had  emerged  by  21st  April,  50  per  cent,  by  29th  April, 
75  per  cent,  by  7th  May  and  100  per  cent,  by  7th  June.  (Overwintering 
beetles  were  recorded  from  beneath  the  loosened  bark  of  a  fallen  pine 
at  the  edge  of  a  wood  and  on  the  groimd  under  the  leaf  of  a  mullein 
plant  (  Verbascum  thapsus)  in  an  xmcultivated  field.    This  tield  had 
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not  beoi  under  cultivation  in  the  previous  year,  and  no  cultivated 
field  was  nearer  than  }  mile.  The  seasonal  occurrence  and  the  peiiodi 
of  development  of  the  heetle  are  shown  in  a  table.    Most  of  the  adol^ 

of  the  second  and  third  generations  went  into  hibrmation.  Eg^s  of  i 
fourth  geiier  itinn  were  produced,  but  did  not  mature  under  noniia. 
field  conditions. 

Various  insecticides  used  for  the  control  of  E.  corrupta  are  discusse: 
[c/.  R.A.  E.,  A,  XV,  401].  Under  the  weather  conditions  prevailing  is 
1929,  magnesium  arsenate  was  the  only  arsenical  that  gave  satis&ctorr 
results  without  injuring  the  plant.  Calcium  arsenate,  which  had  bet:. 
successfully  used  during  dry  seasons,  scorched  the  plants  severely 
This  is  attributed  to  tiie  number  of  brands  now  on  the  market  and  to 
the  wetter  sunmuis  of  recent  years:  as  a  consequence,  this  inaten^^ 
is  not  considered  a  reliable  insecticide  for  use  on  beans.  PyrethniE 
soap  sprays,  which  had  given  satisfactory  control  when  the  infestatioDS 
were  small,  did  not  give  as  good  results  as  magnesium  arsenate  in  severe 
infestations,  even  when  applied  bi-weekly.  No  spraying  progranuce 
was  as  satisfactory  as  it  had  been  in  the  past,  and  it  was  found  neressanr 
to  reduce  tlie  niterval  between  applications  from  7-10  da\-s  to  3-7 
Spraying  is  more  effective  than  dusting,  and  magnesium  arsenate  at 
the  rate  of  1  lb.  to  50  U.S.  gals,  water  is  recommended.  Where  a 
spray  cannot  be  used,  a  dust  of  1  lb.  magnesium  arsenate  to  3  lb 
hydrated  lime  may  be  substituted.  Insecticides  should  always  be 
applied  to  the  lower  surface  of  the  leaves,  ^iraying  being  carried  out 
when  the  plants  are  dry  and  dusting  in  the  morning  when  the  dew  is 
still  on  them. 

With  regard  to  cultural  measures  ^cf.  xv,  402;  xvii,  619  ,  plants 
should  be  ploughed  under  to  a  depth  of  5  inches  with  wide -bottom 
ploughs.  Disking  before  ploughing  is  recommended,  especially  on  hard 
soils  or  where  there  is  much  vegetative  growth.  Rubbish  likely  to 
afford  hibernating  quarters  for  the  beetles  should  be  cleared  away, 
and  beans  should  be  planted  in  rows  rather  than  in  clumps  in  order  to 
facilitate  the  apj}lication  of  an  insecticide. 


Eddy  (C.  O.).  Brunson  (M.  H.)  &  Cl.^rke  (\V.  H.).  The  Oriental 
Fruit  MoLli. — Circ.  S.  Carolina  Agric.  Expt.  Sta.,  no.  38,  31  pp.. 
15  figs..  18  refs.   Clemson  College,  S.C.,  February  1930. 

Although  it  has  been  present  in  the  State  for  some  years,  CydU 
{Laspeyresia)  molesla,  Busck,  hrst  became  an  important  pest  of  peaches 
in  South  Carolina  in  1929.  During  that  season,  injur>'  in  two  orchards 
to  early  varieties  amounted  to  18-1  and  25  per  cent,  respectively. 

In  August  and  September  the  fruit  of  13  late  varieties  showed  an 

infestation  of  32  per  cent.  Further  investigations  revealed  that  12  per 
cent,  of  the  entire  crop  in  the  State  was  rendered  unmarketable.  The 
nature  of  the  injury  to  thr  twigs  and  the  fruit  is  described,  and  charac- 
ters are  given  for  distinguishing  the  larvae  from  those  of  Anury.u 
lineaieUa,  Zell.  (peach  twig  borer),  the  habits  of  both  pests  being 
very  similar.  It  seems  probable  from  observations  in  other  States 
[R.A,E„  A,  XV,  261 ;  xvi,  120;  xviii,  172,  etc.]  that  C.  moUsta  has 
about  five  generations  a  year  in  South  Carolina.  The  only  parasite 
that  appeared  effectivi'  during  1929  was  the  Chalcid.  Tricho^ramma 
minutwn,  Rilev,  which  infested  over  50  per  cent,  of  the  eggs.  Control 
measures  employed  in  other  States  against  this  moth  are  discussed. 
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3ACK  (£.  A.)  &  Cotton  (R.  T.).  Control  of  Insect  Pests  in  stored 
OmkL^Fmrs/  BuU.  t7.S,  Dept.  Agrie.,  no.  1483,  30  pp.,  34  fig^. 
Washington*  D.C,  December  192B. 

This  is  a  revision  of  a  bulletin  previously  noticed  [R.A.Ii.,  A, 
•civ,  470].   Mixtures  of  a  small  percentage  of  carbon  bisulphide  in 
3,rbon  tetrachloride,  to  which  may  be  added  a  small  quantity  of  sulf^ur 
dUoxide  or  otlier  chemical,  are  now  being  used  rather  extensively  for 

rrriin    fumigation;    these  should  not  be  manufactured  at  home. 
Jt-lth\  lene  oxide  also  shows  promise  of  being  an  excellent  lumigant  for 
stored  grain  when  used  in  the  proportion  of  1  part  by  weight  to  7  parts 
of  carbon  dioxide  ;  such  a  mixture  greatly  increases  the  insecticidal 
properties  and  obviates  any  possibility  of  fire.   For  1,000  cu.  ft  of 
space,  2  lb.  of  ethylene  oxide  with  carbon  dioxide  in  proportion  gives 
satisfactory  results  ;  the  methods  of  applying  the  mixture  to  the  grain 
n.re,  however,  still  in  the  experimental  stage.    The  successful  use  of 
liydrocyanic  acid  gas  as  a  fumigant  for  grain  in  bulk  is  not  possible  for 
the  average  farmer  at  the  present  time  ;   the  method  of  application 
is  very  involved,  and  its  use  is  restricted  to  elevators  with  modern 
machinery  and  technical  workers.     Briefly,  the  treatment  consists 
in  thoroughly  mixing  fine  granular  calcium  cyanide  with  wheat  through- 
out the  bin,  by  means  of  a  motor-driven  hopper  installed  over  the  stream 
of  whc  it  :it  :i  point  close  to  where  the  wheat  enters  tW  bin.    In  this 
manner,  2,S  Ih  of  the  fumigant  is  incorporated  in  each  1,000  bushels  of 
wheat  :  thi.^  luniigation  can  be  conducted  with  a  temperature  as  low 
as  40*^  1'.  and  should  be  continued  for  72  hours. 


Xarson  (A.  O.)  &  Fisher  (C.  K.).  Insects  screened  from  Bean  Samjlig 
(Hemip.,  Coleop.,  Orth.,  Hym.,  Dip.). — ErU.  News,  xli,  no.  3,  pp. 
74-76.   Philadelphia,  Pa„  March  1930. 

A  list  is  given  of  the  39  species  of  insects  belonging  to  37  genera 
collected  from  samples  of  beans  in  California.  About  1  lb.  of  insects 
was  removed  from  samples  weighing  about  6,000  lb.,  and  as  the  bean 
crop  of  the  United  States  for  the  years  1924  to  1928  inclusive  has 
averaged  more  than  1,023,000,000  lb.,  more  than  85  short  tons  of  insects 
must  be  carried  into  the  warehouses  each  autunm. 


Reinhard  (H.  J.).  The  Cotton-sqnan  Borer. — Bull.  Texas  Agnc. 
Expt.  Sta.,  no.  401,  36  pp.,  4  figs.,  22  refs.  College  Station,  Tex., 
September  1929. 

The  Lycaenid,  Strymon  melinus,  Hb.,  all  stages  of  which  are  described, 

attacks  a  great  variety  of  food-plants  and  is  widely  distributed  in  the 

United  States,  also  occurring  in  Mexico  and  Central  America.  A 
detailed  account  is  given  of  its  bionomics  in  Texas,  where  it  is  common 
on  cotton,  feeding  chiefly  on  the  squares.  It  sometimes  causes  con- 
siderable injury  over  limited  areas,  especially  during  the  early  part  uf 
the  growing  season.  In  June  and  July,  it  is  greatly  reduced  in  numbers 
by  natural  enemies ;  only  a  small  percentage  of  the  second  generation 
escapes  parasitism.  In  the  laboratory  the  Braconid,  Apanteles  theclae, 
Riley,  and  the  Tachinids,  Exorista  {Zenillia)  confinis,  Fall.,  and 
Fr&ntina  sp.,  were  reared  from  the  lar\  ae,  and  a  Chalcid,  Octosmicra 
sp.  from  the  pupae.    In  Texas  the  butter  Hy  does  not  pass  through  a 
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protracted  hibernation  period.  It  is  dormant  or  semi -dorm ant 
throughout  Drcemher  and  January,  this  time  being  apparently  passed 
in  the  pupal  as  well  as  the  adult  stage.  Tiiree  generations  may  occur 
dining  the  year.  Adults  of  the  overwintered  generation  first  appear 
during  February  or  March.  Oviposition  begins  soon  after  emergence 
and  continues  throughout  the  warm  weather.  The  eggs  are  usnally. 
laid  singly,  on  the  foliage,  hu^  also  often  on  the  blooms,  fruits  or  seed- 
pods  of  the  food-plants.  During  the  summer  months  the  average 
lengths  of  the  stages  were,  egg  5-5,  larva  23  and  pupa  9-5  davs. 

If  the  pest  is  not  sulhciently  held  in  check  by  its  nalurja  enemies, 
dusting  with  calcium  arsenate  at  the  rate  of  5-7  lb.  to  the  acre  will 
give  satisfactory  control.  The  dust  should  be  applied  when  the  larvae 
are  small,  as  the  later  instars  feed  largely  within  the  squares. 


Chapman  (P.  J.)  &  Gould  (G.  E.).   Sweet  Potato  SawDy.— fiw//. 
Virginia  Truck  ExpL  Sta.,  no.  68,  pp.  7^-786,  4  figs..  17  refs. 
Norfolk,  Va..  1st  July  1929. 

During  the  last  few  years  the  sawfly,  Stcrictiphora  cellulari's,  Say. 
(of  which  Schizocerus  ebenus,  Nort.,  and  S.  privatus,  Nort.,  are  stated 
in  a  note  by  S.  A.  Rohwer  to  be  synonyms)  has  done  serious  damage 
to  sweet  potato  in  certain  fields  in  Virgmia.  A  map  shows  its  dis- 
tribution to  be  chiefly  in  the  southern  States,  but  it  aJso  occurs  as  far 
north  as  Wisconsin  and  New  York.  The  authors  have  not  observed 
larvae  feeding  on  any  other  plant  than  sweet  potato  {Ipomoea  baia:a  s  '  : 
morning  glor\',  even  when  growing  in  sweet  potato  fields,  was  not  found 
infested  in  Virginia,  and  in  a  single  test  newly  hatched  larvae  died  when 
confined  to  that  plant.  The  sawfly  has,  however,  been  bred  from 
Ipomoea  sp.  in  Wisconsin,  and  its  distribution  extends  beyond  the  range 
of  sweet  potato  production.  The  adult,  egg  and  cocoon  are  described* 
and  a  technical  description  of  the  full-grown  larva  by  W.  Middleton  is 
included. 

There  are  prol)aV)ly  three  generations  in  a  year  in  eastern  Virginia, 
lar\ae  of  the  first  appearing  about  1st  July.  The  eggs,  which  are 
found  in  blister-like  swellings  in  the  leaves,  hatch  in  6-7  days  in  Julv. 
The  larvae  feed  for  about  10  days,  often  devouring  the  whole  of  the 
leaf  except  the  basal  part  of  the  main  veins.  After  defoliation.  3  or 
4  weeks  generally  elapse  before  a  new  generation  appears,  and  vigorous 
new  leaves  may  be  put  forth.  When  full-grown,  the  larvae  construct 
brownish  cocoons  at  or  just  below  tlie  surface  of  the  soil  and  remain 
in  them  for  some  days  Itefore  pupating.  The  cocoon  stage  lasts  from 
9  to  12  days.  The  method  of  overwintering  is  not  known,  but  is 
probably  as  a  larva  in  the  pupal  cell  in  old  sweet  potato  fields.  Serious 
infestations  have  been  observed  in  fields  where  sweet  potatoes  have  been 
grownin  consecutive  seasons.  The  adults  are  weak  liiers»  are  short-lived 
and  readily  succumb  to  unfavourable  weather ;  this  perhaps  accounts 
for  the  very  localised  nature  of  the  infestations. 

A  parasite,  Schizoceropfwga  Ifil'vi.  Towns.,  was  an  important  factor 
in  suppressing  the  infestation  in  Virguiia  in  1928-29 ;  it  was  reared 
from  as  many  as  60  to  70  per  cent,  of  the  cocoons  of  the  sawfly,  the 
adults  emerging  at  about  the  same  time  as  the  adult  sawflies.  It  had 
previously  been  obtained  from  this  sawfly  in  North  Carolina  and 
Louisiana.  Arsenical  sprays  or  dusts  are  successful  if  used  while  the 
eggs  are  hatching.   Those  recommended  are  1|  lb.  lead  arsenate. 
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or  1  lb.  calcium  arsenate  mixed  with  2  lb.  hydrated  lime,  in  50  U.S. 
{^^aJs,  of  water,  or  1  part  calcium  arsenate  to  7-9  parts  hydrated  lime 
SLs  a  dust.  Crop  rotation  is  important,  and  sweet  potatoes  should  be 
planted  in  the  year  following  an  attack  at  some  distance  from  the 
oU  field. 


AXDRICH  (J.  M.).   Notes  on  Synonymy  of  Diptera,  no,  4. — Proc.  Ent. 
Soc.  Wash.,  xxxii,  no.  2,  pp.  25-28.    Washington,  D.C.,  1930. 

The  Tachinids,  Daeochaeta  harveyi,  Towns.,  and  Masicera  ten- 
thredinidarum,  Towns. ,  recorded  as  common  parasites  of  sawflies  in 
the  United  States,  are  both  identical  with  the  European  sawfly  parasite 
I^iychotnyia  selecta,  Mg. 

Carter  (W  )  Some  Phases  of  the  Sugar-beet  Leafhopper  Problem. 
(Abstract.)—  /  Wash.  Acad.  Sci.,  xx,  no.  8,  pp.  153-155.  Balti- 
more, Md.,  19th  April  1930. 

In  Idaho,  EtUettix  tcndla,  Baker,  is  confined  to  short-lived  annual 
plants,  growing  to  a  height  of  about  3  feet,  or  to  low-growing  perennial 

shrubs.  It  is  therefore  possible  to  measure  the  temperature  and 
liumidit\'  of  its  environment  and,  by  sweeping,  to  obtain  data  as  to 
the  in^ccl  population.  From  this  information  and  from  rerorrls  of 
the  growth  and  development  of  the  food-plants,  valuable  cuiapaiative 
data  between  seasons  can  be  obtained.  A  rather  ^finite  coirelation 
appears  to  exist  between  certain  vnnter  types  and  outbreaks  of  the 
leaihopper  in  the  following  season,  and  formal  predictions  have  been 
issued  for  the  last  three  beet  seasons,  with  the  result  that  losses  have 
been  materially  reduced  in  a  year  of  injur>^  and  acreage  increased  in  a 
favourable  year.  Soil  surface  temperatures  are  being  used  in  an 
attempt  to  predict  time  of  migration.  If  this  were  known,  it  would  be 
possible  to  make  some  variation  in  the  plauting  tiuie,  and  a  repellent 
spray  applied  to  the  beet  just  before  migration  should  be  of  great 
inUue. 


Gahm  (O.  E.).  Note  on  Linopodes  antcnnaepes  Banks.  (Abstract.) — 
/.  Wash.  Acad.  Sci.,  xx,  no.  8,  pp.  155-156.  Baltimore,  Md., 
19th  April  1930. 

The  mite,  Linopodes  antennaepes,  Banks,  is  recorded  as  causing 
serious  damage  to  mushrooms  in  certain  districts  in  Ohio  (where  the 
yield  was  reduced  by  about  40  per  cent.),  Illinois  and  Minnesota. 
The  mite  may  destroy  the  whole  of  the  "  root  system,"  and  if  it  becomes 
generally  distributed,  will  rank  as  one  of  the  most  injurious  pests  of 
mushrooms. 


Clayton  (E.  E  ).  A  Study  of  the  Mosaic  Disease  of  Crucifers.— /• 
Agric.  Res.,  x\,  no.  3,  pp.  26^270,  2  figs.,  5  refs.  Washington, 
D.C.,  1st  February  1930. 

Inoculation  experiments  carried  out  in  Long  Island  in  1926  to 
determine  the  reaction  of  the  more  important  crucifers,  cabbage, 
cauliflower  and  Brussels  sprouts,  to  mosaic  disease,  the  susceptibihty 
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to  which  of  turnips,  swedes,  mnstard  and  Chinese  cabbage  (Brassier 
chincnsis)  is  well-established,  showed  Brevicorync  hrassicae,  L.  (cabbage* 
Aphid)  to  be  exceptionally  effective  as  a  vector.    In  two  experimenio. 
Afyzus  perskae,  Siilz.  (green  peach  Aphid)  gave  unsatisfactory  results. 
Inoculation  by  rubbing  crushed  tissues  nrom  diseased  plants  into 
the  leaves  of  healthy  ones  so  as  to  injure  the  midrib  was  highly  success^ 
ful  with  the  more  susceptible  plants,  but  not  with  those  possessing  a 
degree  of  resistance.    The  incubation  period  varied  from  3  to  more  than 
5  weeks.    Diseased  swedes  were  the  usual  source  of  inoculum,  beinz 
easil}^  infected,  and  if  kept  in  a  cool  place  continuing  to  make  fair  leaf 
growth.    B.  brassicac  also  multiplies  freely  on  this  food-plant.  Since 
Brussels  sprouts  and  cabbage  are  both  hardy  enough  to  Uve  over  the 
winter  unprotected  in  Long  Island,  they  may  be  the  reservoir  of  disease 
from  one  season  to  the  next.    Roots  from  diseased  swedes  kept  over 
the  winter  threw  up  seed  stalks  that  showed  mosaic  symptoms*  but 
nevertheless  matured  seed  that  produced  a  healthy  crop. 

White  and  black  mustard  {Brassica  alba  and  B.  nigra),  Chinese 
cabbage,  turnips,  swedes,  and  rape  were  found  to  be  susceptible  to  the 
disease.  Brussels  sprouts  and  cauliflower,  although  susceptible,  were 
not  easily  infected.  Cabbage  was  either  highly  resistant  or  immune, 
with  some  evidence  that  it  may  serve  as  a  reservoir.  Symptoms 
varied  widely  with  the  different  food-plants  aad  also  with  environmental 
conditions. 


SwEETMAN  (H  T .).  Field  Studies  of  the  Physical  Ecology  of  the 
Alfalfa  Weevil.— -Bw//.  Wyoming  A gric.  Expt.  Sta.,  no,  167,  32  pp.« 
6  graphs,  7  refs.    Laramie,  Wyo.,  September  1929. 

An  account  is  given  of  the  results  secured  in  studies  carried  out 
in  Wyoming  to  determine  the  influence  of  ecological  factors  in  the 
distribution  of  Hypera  variabilis,  Hbst.  {Phytommus  posticus,  GyD.), 
which  has  been  introduced  comparativelv  recently,  with  a  view  to 
drawing  up  more  rational  quarantine  regulations.  The  overwintering 
adults  dep«>sit  their  eggs  in  spring  and  early  summer  in  hdes  made  in 
the  stems  of  plants,  a  high  percentage  of  the  eggs  being  placed  in  the 
hollow,  green  stems  of  lucerne  within  a  few  indies  of  the  crown.  The 
larvae  hatch  in  1-4  weeks  according  to  temperature  and  feed  on  the 
leaves  and  gro^^nng  tips  of  lucerne  and  clover  for  3-6  weeks,  spinning 
cocoons  among  dead  leaves  on  the  plants  or  rubbish  on  tht  ground 
when  mature.  The  pupal  stage  lasts  3-10  days,  and  only  one  generation 
is  produced  annually. 

The  following  is  taken  from  the  author's  summary  and  concliisions : 
The  temperatures  of  the  stems,  leaf  surfaces  and  growing  tips  of  lucerne 
were  very  close  to  those  of  the  air  surrounding  them  between  7*C 
[44-6°  F.]  and  42=  C.  [107-6''  F.].  The  soU  surface  in  lucerne  fields, 
when  exposed  to  tlie  sun,  often  reached  temperatures  between  50  and 
60^  C.  [120-140^  F.]  unless  the  soil  was  quite  moist.  Rubbish  com- 
posed of  dead  lucerne  stems  and  leaves,  when  exposed  to  the  sun, 
often  reached  temperatures  exceeding  50°  C.  J  in.  below  the  surface. 
The  mean  daily  temperatures  of  the  air  for  the  ten  hour  periods  [6.45 
a.m.  to  4.45  p.m.}  at  the  3)  ft.  level  averaged  from  2  to  2-6°  C.  [about 
4^  F.]  above  those  secured  among  plants  during  May,  June  and  July 
and  the  mean  daily  temperatures  of  the  24-hour  days  were  very  similar 
at  the  different  levels.   This  emphasises  the  value  of  temperature 


^  kj  o^uo  i.y  Google 


351 


records  taken  near  the  3}  ft.  level.  The  removal  of  a  crop  of  hay 
produces  temperature  changes  near  the  ground  that  may  be  extremely 
disastrous  to  the  immature  stages  of  die  weevil. 

The  relative  humidity  during  the  day  was  much  greater  among  the 
f>lants  than  at  3^  ft.  above  the  ground,  and  at  night  often  reached 
1  (¥)  per  cent.  This  shows  a  wide  variation  from  the  records  of  the 
T^nited  States  Weather  Bureau,  which  are  usually  taken  at  3^  ft. 
P*recipitation  records  give  very  inaccurate  information  regarding 
moisture  conditions  in  lucerne  fields  during  the  season  when  irrigation 
water  is  being  applied.  Air  currents  below  the  tops  of  the  plants  are 
greatly  reduced  when  compeured  with  those  above  the  plants.  Wmd 
velocities  above  the  plants  must  exceed  25  miles  an  hour  to  cause  any 
considerable  disturbance  to  the  insects  on  them. 

The  adult  weevils  became  active  when  the  temperature  reached 
10-12^  C.  [50-53-6^.].  Very  few  adults  were  found  on  the  soil 
surface  when  the  surface  temperature  increased  to  35^  C.  [95°  F.]  or 
higher.  No  response  of  the  adults  to  moisture,  light  or  air  currents 
was  observed,  nor  has  any  evidence  of  flight  by  H.  variabilis  been 
obtained  in  the  field.  The  examination  of  stems  in  the  field  showed 
that  93  per  cent,  of  the  egg  clusters  were  placed  in  green  stems,  6  per 
cent,  in  dead  standing  stems  and  1  per  cent,  in  dead,  fallen  stems.  Of 
the  clusters  3()  per  cent,  contained  (v-9  eggs  and  63  per  cent,  contained 
3—12.  Most  of  the  eggs  are  deposited  in  the  stems  near  the  crown, 
91  per  cent,  being  situated  within  6  inches  and  79  per  cent,  within  3 
inches  of  it,  and  85  per  cent,  in  the  hollow  stems.  The  larvae,  which 
concentrate  near  the  tops  of  the  plants  as  long  as  food  is  available, 
secluded  themselves  in  the  growing  tips  and  axils  of  the  plants  when 
the  lucerne  was  disturbed  by  wind  and  rain. 


Beckwith  (C.  S.)  HrrroN  (S.  B.).  Cranberry  False  Blossom  and 
the  Blunt-nosed  Leafhopper. — Bull.  New  Jersev  Af^ric.  ExpU 
Sta.,  no.  491,  16  pp.,  5  figs.,  4  refs.  New  Brunswick,  N.J., 
December  1929. 

False  blossom  of  cranberries,  which  was  first  noticed  in  New  Jersey 
in  1915,  has  spread  rapidly  during  the  last  five  years  and  threatens 
to  ruin  all  the  cranbtiiy  bogs  of  the  State.    It  is  widespread  also  in 
Massachusetts   and   Wisconsin.    Field  tests  are   described  which 
practically  prove  that  Euscdis  siriaUdus,  Fall,  (blunt-nosed  leafhoppcr) 
is  the  vector  of  the  disease  [cf.  RA.E.,  A,  xviii,  111].   Otiier  leaf- 
hoppers  occur  on  cranberries  but  have  apparently  no  connection  with 
false  blossom  [cf.  xvii,  30,  672  ;  xviii,  277j.   A  study  of  the  life-history 
of  E.  strialitlns  has  been  made  during  the  past  two  vears.  Although 
it  has  been  reported  on  other  plants,  cultivated  cranberry  seems  to  be 
the  only  food  in  New  Jersey  except,  to  a  certain  extent,  wild  cran- 
berries, on  which  it  is  probably  controlled  by  natural  conditions. 
There  is  only  one  generation  a  year.   Adults  are  most  abundant  during 
July,  though  nymphs  and  adults  may  be  found  from  late  May  until  the 
end  of  October.   The  small  egg  is  thrust  lengthwise  under  the  bark 
of  the  young,  tender  stems  of  cranberry  and  the  wound  heals  quickly, 
so  that  the  egg  is  very  difficult  to  detect.    Oviposition  occurs  in 
August  and  September,  the  eggs  hatching  in  the  following  ^fav  or  June. 
Usually,  all  eggs  have  hatched  by  20th  June,  but  maintaining  the 
winter  flooding  until  5th  July  killed  all  of  them.    The  nymphs  reach 
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maturity  by  about  15th  July.  Although  the  loss  of  sap  caused  by  the 
feeding  of  the  insects  undoubtedly  reduces  the  vitality  of  the  plant 
and  the  size  of  tiie  crop,  the  direct  injur}*  is  negligible  in  compariscm 
with  that  caused  by  the  disease.  The  method  of  carrying  false  blossom 

has  not  been  determined. 

I^e- Hooding  is  an  efficient  method  of  control  on  bogs  that  have 
sufficient  water  supply  to  submerge  the  vines  at  the  proper  time  ;  if 
the  flood  is  maintained  at  its  highest  point  for  12  hours  after  all  the 
eggs  have  hatched,  all  the  leafhoppers  will  be  killed  or  floated  o£L  To 
destroy  those  that  float,  the  dibris  that  drifts  to  the  banks  should  be 
sprayed  with  kerosene  until  covered  with  a  complete  film  ;  generally 
from  2  to  3  f^allons  to  each  acre  of  the  bog  is  sufficient,  but  the  debris 
should  be  stirred  a  little  to  wet  it  if  it  is  very  dry.    If  there  is  a  high 
wind,  the  leaflioppers  in  the  debris  may  be  killed  by  the  waves,  makmg 
the  use  of  oil  unnecessary.   The  danger  to  the  vines  from  late  re- 
flooding  is  serious.  If  the  water  has  stood  in  the  reservoir  long  enough 
to  become  warm,  even  this  short  re  flow  will  hurt  the  buds»  but  fresh 
water  held  for  12  hours  and  moved  on  and  off  quickly  is  generally  safe 
enough.    The  most  usual  remedy  is  to  spray  the  bogs  during  the  last 
10  days  of  June.    The  treatments  with  a  number  of  proj^rietar^- 
substances  and  their  results  are  shown  in  a  table.    A  commercial 
pyrethrum  soap  mixture  containing  4-2  per  cent,  alcoholic  extract  of 
oleoresin  of  pyrethrum  (1  lb.  of  which  contained  the  extract  of  5  lb. 
of  pjTethrum  flowers)  mixed  with  47  per  cent,  of  SOap  gave  satisfactory 
control  when  apjilied  in  a  fine  mist  at  high  pressure,  using  1  gal.  to 
160  gals,  of  water.    At  any  weaker  dilution  it        much  less  effective. 
A  home-made  mixture  of  oleoresin  of  p\Tethrum  and  coconut  oil  soap 
in  tlie  same  proportions  gave  equally  good  results.    As  leafhoppers 
had  been  reported  to  be  killed  with  BoSrdeaux  mixture,  a  mixture  in 
which  the  active  ingredient  is  copper  sulphate  was  tested  but  proved 
ineffective,  confirming  earoeriments  with  home-made  Bordeaux  con- 
ducted by  the  authors.    r>prayinf^  should  be  effective  even  after  the 
leafhoppers  are  full  cmwn     Pyrethrum  spray  does  not  apparently 
kill  the  insect  unle^^  it  -tiik.es  it,  it  is  therefore  necessarv  to  use  large 
quantities  and  well  e«)\er  the  plants  and  to  spray  thorouglily  all 
cranberry  plants  along  the  sides  of  ditches  and  the  edges  of  ttte  hog, 
A  boom  containing  3  or  more  nozzles  with  small  holes  proved  the  most 
effective ;  400  U.S.  gals,  of  spray  to  the  acre  should  be  used. 


McDaniel  (£.  I.).   Some  common  sucking  Insect  Pests  of  Evergreens. 

— Exiens.  Bull.  Michigan  SUife  Co!!.  Agric,  no.  76,  14  pp.,  8  figs. 
[East  Lansing,  Mich.]  February  1929.    [Reed.  1931).] 

This  bulletin  contains  notes  on  the  bionomics  and  control  of  the 
pests  that  have  been  the  most  troublesome  in  Michigan  during  the  past 
five  years  in  nurseries  of  evergreens  and  on  recently  transplanted 

conifers. 

Much  of  the  information  on  Chermes  {Adelges)  abieiis,  L.,  and  C.  (.4.) 
similis,  Gill,  on  spruce  has  already  been  noticed  [R.A,E.,  A,  xv,  4&8; 
xvi,  524,  etc.].  In  the  case  of  C.  similis  two  distinct  forms  leave  the 
sheltering  galls  early  in  July,  viz,,  nym|^  that  become  winged  in- 
dividuals, which  mip-atc  and  oviposit  on  neighbouring  spruces,  and 
wingless  mature  Aphids.  which  are  fc\\\T  in  number  and  may  be  found 
laying  eggs  both  inside  the  galls  and  on  the  stems.    The  females  of 
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«  {A.)  pinicorticis,  Fitcn  (piiie  bark  aphis)  piubably  overwinter  on 
L«  pine,  since  their  eggs  are  to  be  found  on  the  trees  early  in  the 
>ving.  The  resulting  Aphids  form  colonies  on  the  bark  and  lower 
i.Yface  of  the  limbs  and  are  covered  with  a  white  cottony  material ; 

om  these  colonies  develop  winged  individuals,  which  spread  to  other 
-ees.  This  Aphid  may  be  successfully  controlled  just  before  growth 
Liirts  in  the  spring  by  spraying  at  high  pressure  with  2  per  cent,  oil 
nnulsion,  lime-sulphur  32'  Be  (1  :  8),  or  1  lb.  fish-oil  soap  to  8  U.S.  gals. 
/^iAter.  In  suminer,  plain  water,  applied  with  enough  force  to  wash 
l:i.e  Aphids  off  the  tree,  or  nicotine  sulphate  (1  U.S.  pint  to  100  U.S. 
.Skis,  water  and  4  lb.  soap)  is  effective. 

Chionaspis  pinifoliae,  Fitch  (pine  leaf-scale)  attacks  pine,  spruce  and 
►tiller  conifers.  It  has  at  least  two  generations  a  year.  Hibernation 
tc^curs  in  the  egg-stage,  the  number  of  eggs  unrl»^r  rnrh  scale  varying 
rr>m  20  to  30.  It  rnn  be  easily  controlled  in  spring  by  2-3  per  cent. 
>il  emulsion.  Physokermes  piccae,  Schr.  (sf)ruce  bud  scale),  which 
nfests  several  species  of  conifers,  but  is  especially  destructive  to  Norway 
>pruce  [Picea  exceha\,  overwinters  as  an  immature  female,  having 
Dxie  generation  a  year.  The  eggs  hatch  in  early  June,  and  the  young 
establish  themselves  on  the  new  grovrth.  In  early  spring  the  control 
is  the  same  as  for  C.  pinifoliae  ;  and  soon  after  the  eggs  hatch,  nicotine 
sulphate  as  applied  iVJ'iinst  Chermes  pinicorticis  will  kill  many  of  the 
young.  Tourney clla  numismatica,  Pettit  &  McD.,  infests  Scots  pine 
ll^inus  sylveatris]  ;  there  is  af^parently  only  one  generation  a  vear. 
The  males  appear  in  autumn  and  die  after  fertilising  the  feuu^ks, 
which  pass  the  winter  as  partly  grown  individuals  on  twigs  and  young 
branches.  The  injury  is  not  confined  to  feeding  alone,  but  is  largely 
due  to  the  abundance  of  honey-dew  produced  tliroughout  the  growing 
season,  which  closes  the  breathing  pores  of  the  plant  and  checks  the 
development  of  the  tree.  No  experiments  against  this  scale  were 
made,  but  it  could  probably  be  controlled  by  late  dormant  spraying 
with  oil. 

Paratetranychus  unun^uis,  Jac.  (spruce  mite),  which  attacks  a  vaiiety 
of  conifers  [xiii,  59],  may  be  controlled  in  the  growing  season  by  spray- 
ing with  1|  lb.  glue  to  10  U.S.  gals,  water. 

BeoonI  ot  Cnrrent  Work,  April  1  to  Jane  80, 1989*—  U.S.  Dept.  Agric, 
P.C,Q.A.,  S.R.A.,  no.  99,  pp.  50-61.  Washington,  Decem- 
ber 1929. 

An  account  is  given  of  the  situation  in  the  United  States  with  regard 
to  the  Mediterranean  fruit-fiy  [Ceratitis  capitata,  Wied.],  which  was 
discovered  in  Florida  in  April  19^ ;  the  gipsy  moth  [Porthetria  dispar, 

L.]  ;  the  European  corn  borer  [Pyrausta  nuiilalis.  Hb.]  ;  the  Japanese 
beetle  [Popillia  japonica,  Newm.]  ;  the  pink  bollworm  [Platyedra 
f^ossypiella,  Saund.]  ;  and  the  date-scale,  Parlatoria  [blanchardi, 
Targ.l  The  Mexican  fruit  worm  [Anastrepha  ludens,  Lw.j  has  regained 
a  foothold  in  the  lower  Rio  (irande  Valley  of  Texas,  two  infestatums 
being  found  in  packing  houses  after  almost  two  years'  apparent 
absence  [cf.  R.A.E,,  A,  xviii»  Subsequent  examination  showed 
that  the  premises  of  10  growers  were  involved.  This  was  probably 
due  to  the  extension  (to  include  the  month  of  March)  of  the  period 
allowed  for  harvesting  the  citrus  crop  ;  this  extension  will  not  be 
[•♦  nnitted  again.  The  fruit  on  the  infested  properties  was  destroyed, 
and  strict  quarantine  of  the  district  was  enforced. 
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Instructions  to  InspectoiB  on  the  Disiniectioxi  oi  Noraery  Products  lot 
the  Japanese  and  Asiatic  Beetles  (P.Q.C.A.— 224).  Supplement 
no.  1  (P.Q.C.A.— 239j.— C/.S.  Dept.  Agric,  P.Q.C.A.,  S.RA., 
nos.  99  &  100,  pp.  6S-76  &  13^-134.  Washington^  D.C..  Decem- 
ber 1929  &  January  1930. 

The  latest  methods  of  disinfection  of  various  nursery  products  and 
soil  against  the  immature  stages  of  the  Japanese  beetle  [PopUlia 
japonica,  Newm.]  and  the  Asiatic  beetles  [AnonuUa  orimUalis,  Waterh., 

and  Aserica  castanea.  Arrow]  are  described  for  guidance  in  carrying  out 
treatment*^  as  a  basis  for  ctTtification  under  the  regulations  of  Quaran- 
tines 48  and  66.  [The  latter  quarantine,  directed  against  the  Asiatic 
beetles,  has,  however,  since  l)een  rei)ealed  {R.A.F.,  A,  x\'iii,  272).] 

Potting  soil  may  be  funugated  with  carbon  bisulphide  in  a  gas-tighi 
box  or  bin.   The  soil  must  be  friable  and  loosely  thrown  into  the  box ; 
it  may  be  dry  or  moist,  but  not  wet.    Its  temperature  must  be  at  least 
45°  F.  when  the  treatment  is  applied  and  must  not  fall  below  40° 
during  the  48  hours  or  more  of  fumigation.    The  dosage  is  1  lb.  (350  cc.) 
carbon  bisii]}>hide  to  1  cubic  yard  of  soil.    The  method  is  to  place 
18  ins.  of  s')il  looselv  in  the  box  and  fumigate  with  176  cc.  to  each  sq. 
yd.,  distributed  uniformly  in  holes  2  ins.  deep  and  Iti  ms.  apart,  using 
44  cc.  to  each  hole  and  filling  the  holes  with  soil  immediately  after 
injection.   Another  18  ins.  of  soil  is  then  put  in  and  treated  until  the 
box  is  filled.    Soil  of  similar  condition  may  be  treated  with  5  lb.  flake 
naphthalene  (free  from  tar)  to  each  cubic  yard,  the  flakes  being  spread 
over  and  thoroughly  mixed  with  the  soil  by  shovelling  over  at  least 
three  times.    The  soil  must  remain  undisturbed  for  a  week  after  treat- 
ment, and  its  temperature  must  not  drop  below  50'  F.    Friable  soil 
may  also  be  treated  with  steam  generated  under  70  lb.  pressure  and 
properly  dispersed  through  the  soil,  which  must  be  heated  throughout 
to  130°  F.  and  maintained  at  that  temperature  for  30  minutes.  Acid 
lead  arsenate  is  recommended  only  for  friable  soils  thnt  are  slightly 
acid  or  neutral  in  action,  n^ing  2  lb.  to  each  rn  vd.  and  uniformly  mixing 
with  a  shovel  or  machine  mixer.    Eight  w<_t  k-'  treatment  with  the  soil 
at  a  temperature  of  at  least  60°  F.  is  necessary  to  ensure  the  death  of 
all  grubs.   In  the  field,  soil  of  similar  condition  may  be  treated  with 
1 ,500  lb.  of  lead  arsenate  to  each  acre,  or  35  lb.  to  1,000  sq.  ft.,  treatment 
being  applied  before  1st  August  for  certification  between  15th  October 
and  15th  June.    Details  of  the  method  nf  application  for  plants  grown 
in  rows  and  for  individual  plants  are  given. 

For  the  disinfection  of  sand,  soil,  earth,  peat  compost  and  manure 
for  shipment  outside  the  regulated  areas,  the  only  method  authorised 
as  a  iKlsis  fw  certification  is  fumigation  with  carbon  bisulphide,  by  the 
method  described  above. 

For  soil  in  and  around  plots,  cold-frames,  hot-beds,  etc.,  one  treat- 
ment prescribed  is  powdered  lead  arsenate  as  for  use  in  the  field  The 
soil  should  be  ploughed  and  harrowed  until  it  is  in  good  tilth,  and  the 
poison  mixed  with  10  times  its  volume  of  drv  soil,  sand  or  other  filler, 
and  applied  witli  :i  fertiliser  drill  or  broadcast  hy  hand.  It  will  probably 
be  several  weeks  before  infestation  is  eliminated,  and  the  soil  should 
not  be  used  until  at  least  eight  weeks  after  treatment.  Another 
treatment  is  fumigation  with  carbon  bisulphide,  as  for  potting  soil* 
the  dose  being  6  lb.  to  each  100  sq.  ft.  of  surface,  applied  in  holes 
12  ins  apart  and  1  to  2  ins.  deep,  21  cc.  being  used  in  each  hole,  which 
is  then  ^led  with  soil  After  this,  the  whole  surface  is  kept  covered 
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for  48  hours  with  a  tarpaulin  or  other  air-proof  cover.  This  treatment 
should  not  be  applied  when  adult  beetles  are  present,  and  a  warm, 
humid  atmosphere,  without  wind,  is  preferable.  A  35  per  cent, 
miscdble  carbon  bisulphide  emulsion  [R.A.E.,  A,  xvii,  513]  may  be 
iised  under  the  same  conditions  on  any  kind  of  soil  provided  that 
the  surface  is  level  and  the  drainage  such  that  it  will  not  disappear  from 
the  surface  in  less  than  10  minutes,  but  will  all  be  absorbed  within  5 
hours.  Each  97  cc.  of  the  emulsion  must  be  diluted  in  10  U.S.  gals, 
of  water,  this  being  sufficient  for  4  sq.  ft.  of  soil.  The  application  is 
made  by  means  of  24  gauge  galvanised  iron  collars  10  ins.  wide  and  not 
niore  than  4  ft.  square.  These  are  forced  3  ins.  into  the  soil  side  by 
side,  and  the  emulsion  is  poured  into  the  basins  formed  by  the  collars ; 
as  soon  as  the  liquid  has  disappeared  from  the  surface,  the  collars  may 
be  lifted  and  set  in  another  position.  The  soil  must  not  be  disturbed 
lor  48  hours  after  treatment.  Naphthalene  may  also  be  used  if  the 
soil  is  dry  and  friable,  using  1,000  lb.  to  the  acre  or  23  lb.  to  1,000  sq.  ft. 
The  naphthalene  must  be  mixed  with  10  times  its  volume  of  dry  soil 
and  broadcast  over  the  surface  and  then  harrowed  and  cross-harrowed 
until  well  mixed  in.  This  should  be  done  when  no  adult  beetles  are 
present,  and  the  temperature  of  the  soil  at  n  depth  of  6  ins.  should  not 
be  less  than  50'  F.  for  a  week  after  treatment. 

Disinfection  of  the  soil  about  the  roots  of  plants  may  be  done  in  a 
variety  of  ways,  and  a  long  list  is  given  of  many  kinds  of  plants  with 
notes  on  the  kind  of  treatment  most  suitable  for  each.  Washing  all 
soil  from  the  roots  with  water  is  satisfactory  if  done  with  absolute 
thoroughness ;  the  plant  should  be  in  a  dormant  or  semidormant 
condition,  the  roots  should  be  pnmed  as  much  as  possible,  and  after 
washing,  the  crevices  in  the  roots  should  be  examined  with  a  knife 
and  wire  for  any  larvae  left.  Dormant  plants  may  also  be  treated  by 
inunersing  the  roots  in  hot  water  for  70  minutes  after  the  root  masses 
have  attained  the  water  temperature  of  112°F.,  which  must  be 
maintained  uniformly  throughout  the  time;  after  treatment  the 
plants  should  be  cooled  slowly  to  room  temperature.  Plants  may  be 
dipped  when  dormant  or  semi-dormant  in  the  carbon  bisulphide 
emulsir  n  referred  to  above,  diluted  at  the  rate  of  65  cc.  to  10  U.S.  gals., 
in  which  the\  should  be  immersed  for  24  hours  at  approximately  70°  F. 
The  plants  should  be  at  a  temperature  of  about  60*^  F.  before  treatment 
and  should  have  the  loose  soil  shaken  from  them ;  the  roots  should  be 
pruned  and  somewhat  dried  if  necessary,  and  the  diameter  of  the  balls 
should  not  be  more  than  6  ins. 

'  This  emulsion  can  also  be  employed  in  the  field ;  in  this  case  the 

amount  used  depends  on  the  size  and  shape  of  the  iron  collars  and  on  the 
temperature  of  the  soil.  A  series  oi  tables  enables  the  correct  amount 
to  be  estimated. 


Robinson  (R.  H.).  Bpttn  ttuir  Preparation  and  Use.— 5fo.  BuU. 
Oregon  Agric.  Expt.  Sta.,  no.  259,  27  pp.,  1  chart.  Corvallis, 
Ore.,  February  1930. 

An  outline  is  given  of  proved  methods  for  the  preparation  of  home- 
made insecticides  and  fungicides,  emphasising  the  precautions  that 
should  be  taken  in  order  to  ensure  the  best  results.  The  physical  and 
chemical  properties  of  the  different  commercial  products,  their  stability. 
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effectiveness  and  compatibility  with  other  sprays  are  discussed.  A 
chart  shows  the  combinations  of  the  more  important  insecticides  and 
fungicides  recommended  for  use  in  Oregon  [cf.  R.A.E.,  A,  xv,  184]. 

Robinson  fR  H  V  New  Solvents  for  the  Removal  oi  Arsenical  Spray 
Residue. — huiust.  Engng.  t  hem.,  xxi,  p.  1132  (reprint  9  pp.). 
Easton,  Pa.,  November  1929. 

The  following  is  the  author's  summary  : — 

The  action  of  aqueous  sohitions  of  different  classes  of  compounds  and 
combinations  of  compounds  as  solvents  for  lead  arsenate  spray  residue 
has  been  studied.  No  one  compoimd  was  found  superior  to  hjdro- 
chloric  add  for  removal  of  the  spray  residue.  Combinations  of  certain 
sulphates  or  chlorides  with  hydrochloric  acid  dissolve  far  larger  amounts 
of  lead  arsenate  than  hydrochloric  acid  alone,  when  the  acid  was  used 
in  equivalent  concentrations.  Furthermore,  the  solvent  action  rapidly 
reaches  its  maximum  since  little  more,  if  any,  of  the  lead  arsenate 
dissolves  in  30  minutes  than  in  5  minutes.  The  combination  of  sodiuin 
sulphate  and  hydrochloric  acid  appears  to  be  the  most  practical  of  those 
studied.  On  account  of  the  few  commercial  washing  tests  completed 
thus  far,  general  recommendations  cannot  be  made  at  this  time. 
The  results  obtained,  however,  warrant  further  commercial  tests  to 
learn  whether  the  combinations  may  be  advisable. 

Barnes  (J.  W.)  &  Murray  (C.  W.).  Sampling  cleaned  Apples  for 
Detanuination  of  Arsenical  Spray  Residue. — Indmt.  Engng.  Ckem., 
xxi,  p.  1 146  (reprint  4  pp.).   Easton,  Pa.,  November  ld&. 

Anal)^  of  ihe  variations  in  arsenical  residue  on  individual  apples 
that  have  been  cleaned  in  standard  apparatus  by  ordinary  commercial 

methods,  some  being  washed  in  acid  solution  and  others  wiped  with  a 
revolving  brush,  showed  that  for  apples  carrying  not  more  th.m 
0  0 1  grain  arsenic  trioxide  per  lb.  a  sample  of  six  apples  taken  from 
a  lot,  all  parts  (jf  which  had  the  same  treatment,  will  give  an  accuracy 
of  0*06l5  grain  per  lb.  The  amount  of  arsenic  was  determined 
by  the  more  recent  modifications  of  the  Gutzeit  method. 

Gersdorff  (W.  a.)  &  DA\aDSON  (W.  M.).  New  Solvents  ior  the 
active  Principles  of  Pyrethrum. — Indust.  Engng.  Chcm.,  xxi, 
p.  1251  (reprint  6  pp.).   Easton,  Pa..  December  1929. 

Owing  to  the  fact  that  a  kerosene  extract  of  pyrethrum  has  several 
characteristics,  such  as  combustibility,  immiscibility  with  water  and 
injurious  action  on  the  foliage  of  plants,  vdiicfa  restrict  its  uses,  in- 
vestigations were  conducted  to  find  solvents  that  are  f^ee  from  these 
disadvantages.  Various  solvents,  some  miscible  with  water  and  some 
inmiiscible,  some  inflammable  and  others  not,  were  found  to  remove 
the  active  principle  of  jnTethrum  completely.  Many  of  these  vehicles 
are  suitable  for  application  on  plants  as  resistant  as  cabbage  because 
they  do  not  injure  tlie  foliage,  whereas  kerosene  causes  such  severe 
injury  that  it  is  imsuitable.  At  5  per  cent  concentrations  almost  aQ 
the  extracts  tested  gave  effective  control  of  Myzus  persicae,  Suls., 
without  injury  to  cabbage.  If  cost  is  taken  into  account,  denatured 
ethyl  alcohol  appears  to  be  the  best  solvent  when  the  extract  is  to  be 
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dihitt  (1  with  water  for  application  on  plants.  There  is  no  advantage 
in  tlie  extraction  of  pyrcthrum  with  these  solvents  at  their  boiling  point 
temperatures  over  that  at  room  temperature. 

You  Si.  i  I  D. ) .  Evolution  of  Hydrocyanic  Acid  from  Calcium  Cyanide. 
■ — Jjniust.  En^n^.  Chcm.,  xxi,  p.  861  (reprint  5  pp.),  4  charts. 
Easton,  Pa.,  September  1929. 

In  greenhouse  fumigation,  there  is  practically  always  sufficient 
moi-.ture  present  to  liberate  all  the  combined  hydrocyanic  acid  from 
calcium  cyanide,  but  in  bulb  fumigation  on  the  Pacific  Coast  this  is 
not  the  case.  Experiments  have  therefore  been  made  with  four 
Cerent  commercial  brands  of  calcium  cyanide  to  determine  how 
much  water  vapour  is  required  to  liberate  the  hydrocyanic  acid 
present.  The  results  arc  shown  in  cliarts,  the  variations  in  the  different 
brands  being  probably  due  to  difference  in  degree  of  fineness  of  the 
material.  It  was  found  that  with  any  brand  tlie  rate  of  evolution  of 
hydrocyanic  acid  increases  with  increasing  relative  humidity.  With  a 
calcium  C3^de  of  which  80  per  cent,  will  pass  through  a  200-mesh 
sieve,  conmiercially  satisfactory  evolution  of  hydrocyanic  acid  (that 
is,  90  per  cent,  or  more)  will  occur  in  about  2  hours  with  a  relative 
humidity  of  50  per  cent,  or  above. 

Clark  (E.  P.).  The  Occmnnoe  ot  Rotenone  in  the  Peruvian  Fish 
Poison  "  Cfube.'*— 5rfVtfrf,  Ixx,  no.  1820,  pp.  478^79.  2  refs. 
New  York,  N.Y.,  15th  November  1929. 

In  addition  to  Derris  spp.  [cf.  R.A.E.,  A,  xvii,  450],  rotenone  has 
also  been  isolated  from  Loncliocarpns  \\f.  x\\,  512],  Milletia  taiwaniana, 
Munduiea  suherosa  and  OrmocarpKm.  Among  the  poisonous  plants 
that  have  recently  attracted  attention  as  insecticides  is  the  Peruvian 
fish-poison  "  cube,"  which  is  the  root  of  an  unidentified  plant,  probably 
Tephrosia  piscatona.  Two  samples  of  this  material  gave  7  '2  and  7  *  1  per 
cent,  of  crude  rotenone,  which  on  recrystallisation  was  identical  as 
regards  melting  points  and  optical  properties  with  pure  rotenone. 

RoARK  (R.  C).  Recent  Mothproofing  Patents.— 7  i  v/;7c  Cohrist, 
W,  no.  612.  pp  828-830 ;  lii,  no.  613.  pp.  25-2a  Philadelphia, 
Pa.,  December  1929  &  January  1930. 

It  is  estimated  that  damage  to  the  amount  of  £20,000,000  is  caused 
in  the  United  States  each  year  by  clothes  moths,  carpet  beetles  and 

other  insects  attacking  silk,  woollen  and  mohair  fabrics,  furs,  feathers 
and  other  materials  of  animal  origin.  The  author  reviews  a  large 
number  of  recent  patents  in  various  countries  on  moth-proofing 
materials. 

BkuIre  (F.)  &  Worms  (G.)-  Protection  durable  des  laines  contre  les 
nte  par  one  mtfUiode  de  teintiire  rtalisaUe  sam  ooloiaati.— 

C.R.  Acad,  Agrie,  Fr„  xvi,  no.  6,  pp.  204-20a   Paris,  1930. 

The  impregnation  of  woollen  goods  and  furs  with  various  substances 
^  a  protection  against  the  attacks  of  Tineda  (Tinea)  biseUiella, 
Hamm.  (clothes  moth)  and  Tinea  pellumella,  L.  (fur  moth)  has  fre- 
quently bec^i  tried  without  much  success,  the  best  of  those  used  having 
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the  disadvantage  of  washing  out  in  time.  The  authors  have  discovered 
a  new  form  of  colourless  dye  obtained  by  using  metallic  soluble  salts 
subjected,  in  the  optimum  acid  medium,  to  the  action  of  sodium 
nitrite.  This  has  been  tested  during  the  past  three  years,  with  the 
result  that  30  per  cent,  of  the  larvae  placed  on  treated  wool  failed  to 
develop,  and  that  any  females  de\  oloping  on  it  were  sterile.  The 
immunity  from  infestation  remains  after  any  treatment  of  the  wool, 
such  as  washing,  chlorination,  etc.  The  impregnation  also  prevents 
imitation  furs  from  causing  dermatitis. 

Cnarantena  ntim.  1,  para  el  control  de  la  plaga  del  gosano  rosado  del 

algodonero.  [Ouarnntine  No.  1  for  the  Control  of  the  Pink 
Bollworm  of  Cotton. j — Bol.  mens.  Defensa  agric,  Sec.  AgHc. 
I'om.,  Mexico,  iii,  no.  5-8,  pp.  157-163.    S.  Jacinto,  D.F.,  1929. 

This  i?;  a  revision  of  a  previous  quarantine  against  the  spread  of 
Platyedra  [Pectinophora)  gossypidla,  Saund.,  in  Mexico  [R^.E,, 
A,  xvi,  162].  . 

Acaerdo  por  el  cual  se  establece  cuarantena  absoluta  contra  toda  clase 
de  friitas  de  pericarpio  hlando  y  productos  de  hortaliza.  [  Resijlu- 
tion  estabiibiuiig  an  absolute  Quarantine  against  all  Fruits  with 
soft  Pericarps  and  Vegetables.] — Bd,  mens.  Defensa  agric, »  Sec, 
Agric,  Fom.,  Mdxico,  iii,  no.  5-8,  p.  164.   S.  Jacinto,  D.F.,  1929. 

This  resolution  mudities  part  of  E.xternal  yuarantine  no.  5  [R.A.E., 
A,  XV,  636]  to  prohibit  the  introduction  of  host-fruits,  etc.,  of  the 
Mediterranean  fruit-fly,  CeraHtis  capitaia,  Wied,  from  countries 
where  it  occurs. 

Ameido  por  fl  enal  m  pcohito  el  tiifieo  j  venta  de  inUNiilfie  j  bote 
aftaeadii  poff  las  pUigai  de  diveim  bamnadom 

mezicana  de  la  frota y  escama  roja ' '  de  la  naranja.  [Resolution 

prohibiting  Traffic  in  and  Sale  of  Tubers  and  Fruits  attacked  by 
various  Potato  Borers.  Mexican  Fruit-lly,  and  Red  Scale  of 
Orange.'' — Bol.  nwns.  Defcnsn  a^ric,  Sec.  Aefic.  fom.,  Mixico, 
iii,  no.  5-8,  pp.  165-166.    S.  Jacinto,  D.F.,  1929. 

The  pests  against  which  this  measure  is  directed  are  [Epicaerus 
co'^natus,  Sharp]  and  other  potato  borers;  Anaatrcpha  ludens,  Lw, ; 
and  the  red  scale  of  orange  [Chrysomphalus  aurantii,  Mask.]. 

Cook  (W.).  Some  feeding  Experiments  undertaken  in  Trinidad  with 
Liothrips  nrichi  (Kamy). — Agric.  J,  Fiji,  ii,  no.  4,  pp.  85-92, 
Suva,  1929. 

In  view  of  the  proposed  introduction  of  Liothrips  urichi,  Kamy, 
into  Fiji  for  the  control  of  Clidemia  hirta  \cf.  R.A.E  ,  \,  xvi,  602], 
experiaieuts  were  made  to  test  the  possibility  of  its  adaptintj  itself  to 
economic  plants.  The  technique  of  the  work  is  described.  Tlie  tests 
were  made  with  first  and  second  instar  larvae  and  adults  of  both  sexes, 
.and  over  twent\  species  of  plant  were  used,  but  in  no  case  did  the 
thrips  adapt  itself  to  them.  The  insects  died  in  4-14  days,  and  the 
adults  did  not  oviposit.   Only  larvae  that  were  placed  on  the  plants 
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when  ready  to  pupate  succeeded  in  doing  so.  The  experiments  indicate 
that  the  feeding  stages  of  this  thrips  cannot  exist  on  any  plant  other 
than  C.  hiria. 

Campos  K.  (F.).  Una  especie  de  Dryocoeles  perjadidal  a  la  tagua« 
[A  Sj>ecies  of  Dryocoeles  injurious  to  Phytelephas  macrocarpa.] — 
Rev,  Col.  nac,  VicenU  Rocafuerte,  xi.  no.  36^,  pp.  63-65.  Guaya- 


A  Scolytid  closely  allied  to  Coccoirypes  {Dryocoeles)  dactyliperda, 
which  is  known  as  a  serious  pest  of  the  vegetable  ivory  palm, 
Phytelephas  imcrocarpa,  has  been  found  attacking  the  nuts  of  this 
palm  in  Ecuador,  both  in  nature  and  after  they  have  been  manufactured 
into  buttons,  etc. 

Lima  '  A  (\:\  rtv;t,\  1  Sobre  o  PseuJorncrns  cryptus  Hempel  (Homoptera : 
Coccoidea),  praga  do  caieeiro  e  da  laranjeira.  [P.  cryptus,  a  Pest 
ol  COliee  and  Orange. j — Mem.  Inst,  Oswaldo  Cruz,  xxiii,  no.  1, 
pp.  2  pis.,  8  refs.    Rio  de  Janeiro,  1930. 

The  ('orcid  found  in  galls  on  the  roots  of  coffee  in  Pernambum  nnd 
belirvfd  to  be  Pseudococcus  citri,  Risso  [RA.E.,  A,  xvi,  382,  5ul] 
is  now  siiown  to  be  P.  cryptus,  Hempel,  as  a  result  of  comparison  with 
individuals  obtained  from  roots  of  orange.  The  antennae  of  this 
species  are  described. 

Pope  (J.  B.).  IwtoM  qpw  ietaninui  d  eontral  dd  AmUatado  *' 
del  algodoiim  en  los  vallet  de  Lima,  Hnaeho  y  CSaAete.  [The 
Factors  checking  the  Cotton  Stainer  in  the  Valleys  of  Lima, 
Hnaeho  and  Caficte.] — La  Vida  agriCt  vii,  no.  75,  pp.  S5-^. 
Lima,  February  1930. 

Dysdercus  ruficoUis,  L.,  is  a  serious  pest  of  cotton  in  some  parts  of 
Peru,  but  in  others  little  harm  is  done,  owing  to  the  cultural  methods 
practised.  The  destruction  of  the  old  plants  and  the  sowing  of  the 
nrw  crop  occur  within  a  period  of  three  months.  In  August,  at  the 
bcguiauig  of  this  period,  stainers  in  all  stages  were  found  to  be  flourish- 
ing, and  if  cotton  in  the  producing  stage  had  been  present,  the  same 
losses  Mrould  have  been  caused  as  are  recorded  elsewhere.  At  the  end 
of  the  period,  in  October,  though  the  bugs  were  still  abundant,  they 
showed  clear  evidences  of  malnutrition  The  cultivation  of  the  plants 
immediately  after  they  are  cut  back  results  in  the  levelling  of  the 
ridge  between  them,  and  many  stainers  are  co\  ert  d  with  soil  and  killed. 
In  irrigation,  the  practice  is  to  let  water  flow  in  the  seed  furrows  as 
soon  as  the  plants  are  a  fortnight  old.  This  covers  the  ground  with  a 
layer  of  soil  and  destroys  the  young  nymphs  and  eggs  about  to  hatch. 
The  result  is  not  so  satisfactory  if  irrigation  be  delayed  until  the  bugs 
are  pUntiful,  because  many  individuals  save  themselves  by  crawling 
up  tile  plants. 

imports  of  the'  Bureau  o!  Sugar  Experiment  Stations.  -Queensland 
'^fic,  J.,  xxxiii,  pt,  2,  pp.  94-99.    Brisbane,  1st  February  1930. 

Adults  of  the  greyback  beetle  [Lepidoderma  albohirlum,  Waterh.] 
observed  by  E.  Jarvis  to  be  strongly  attracted  to  electric  light. 


quU.  1929. 


Digitized  by  Google 


360 


This  reaction  usually  lasted  only  a  minute  or  so,  and  the  beetles  then 
became  quite  motionless  and  unresponsive  to  phototropic  influences. 
They  remained  in  this  condition  for  hours,  although  in  some  cases  they 
had  settled  only  3-4  ins.  from  an  electric  lamp. 

Many  of  the  shoots  of  ratoon  cane  infested  with  wireworms  wilt 

and  turn  brown  or  dn,'  up.  Examination  frequently  reveals  the 
presence,  just  beneath  the  surface  of  the  soil,  of  an  irregular  cavitv 
gnawed  through  the  soft  rind  and  extending  in  some  cases  to  the  centre 
of  the  shoot,  causuig  the  death  of  the  heart  leaves.  A  bait  of  chopped 
grass,  dipped  in  a  sdution  of  1  lb.  sodium  arsenite  and  8  lb.  molasses 
in  10  gals,  wrater,  is  recommended  against  the  adult  beetles.  Cultural 
measures  consist  in  increasing  the  humus  content  of  the  soil,  ploughing 
det.'])l\-  and  collecting;  the  wireworms  before  planting,  and  thoroughly 
draining  and  working  the  land,  particularly  in  low-lying  areas  with 
little  natural  drainage. 

R.  W.  Mungomer\^  points  out  that  the  farms  in  the  Bundaberg 
district  that  have  been  most  severely  uUested  with  cane  grubs  are  those 
on  which,  or  adjacent  to  which,  it  has  been  the  custom  to  grow  ratoon 
crops  for  a  number  of  years.  As  a  rule,  old  stools  are  the  most  severely 
damaged,  and  as  they  constitute  a  favourable  breeding-place  for  the 
beetles,  thev  are  also  the  sources  of  infestation  for  younger  cane  in  the 
vicinitw  For  this  reason  it  is  recommended  that  land  should  be 
ploughed  and  prepared  for  a  new  crop  after  the  harvesting  of  the  second 
ratoons. 

A.  N.  Burns  reports  several  outbreaks  of  Pentodon  australis,  Blkb. 
(black  stem  gouger)  in  the  Mackay  dktrict.  The  effect  on  the  cane 
was  similar  to  that  caused  by  attacks  of  larvae  of  Lepidiota  Jfmcki, 

Rlkb.,  but  the  heart  leaves  were  more  withered,  probably  owing  to 
the  fact  that  the  larvae  of  P.  australis  bore  into  the  shoots  below  the 
surface  of  the  soil  or  into  the  sets  themselves,  and  seldom  attack  the 
fibrous  roots  on  which  tlic  other  species  feeds.  In  some  cases  as  many 
as  4  and  5  third-stage  grubs  were  found  inside  the  sets.  The  life-cycle 
is  comparatively  short,  the  larval  stage  lasting  a  lew  weeks  and  the 
pupal  stage  about  three  weeks  only.  There  are  probably  several 
generations  in  a  year  in  this  district  [c/.  RA.E..  A,  xvii,  353],  although 
the  generation  occurring  in  the  spring  seems  the  only  one  that  causes 
serious  injury.  Outbreaks  do  not  appear  to  be  general  every  \ear, 
and  the  areas  subject  to  attack  are  usually  small,  infestation  on  the 
farms  inspected  being  contmed  to  hollows  in  the  iields  or  areas  where 
sflt  had  been  deposited  by  rain  water.  F.  australis  is  rare  in  the 
Cairns  district,  but  is  commonly  found  in  the  Mackay,  Bundabeig, 
Maryborough  and  Brisbane  areas.  The  third-stage  larva,  pupa  and 
adult  are  very  briefly  described.  Should  control  measures  become 
necessary,  fumigation  as  used  against  the  larvae  of  Lepidoderma 
alhohirtum  is  suggested.  Sets  for  replanting  infested  areas  should  be 
dipped  in  a  solution  of  sodium  arsenite,  molasses  and  water  and  planted 
while  wet 

The  attacks  of  an  Aleurodid,  possibly  Neomaskellia  {Aleurodts) 
bergi,  Sign.,  combined  with  the  extremely  dry  weather  conditions, 
caused  many  plants  to  turn  jrellow.  Ants,  probably  belonging  to  the 
genus  Crem/fsfof^asfer.  were  associated  with  it  and  probably  protect  it 
from  its  natural  rncnu«'S.  Eggs  are  laid  in  groups  on  the  lower  surface 
of  the  older  cane  leaves.  The  adults  are  very  active,  and  fly  koia  the 
cane  when  disturbed-    While  feeding,  they  congregate  in  small  groups 
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n  ttie  lower  surface  of  the  leaves.  As  oiUy  the  outer  leaves  are  attacked, 
tie  cutting  off  and  burning  of  the  older  leaves  is  suggested  as  a  remedial 
rxeasure.   The  adult  is  briefly  described. 

[  A  H  V I  s  ( E. ) .  Annual  Report  oi  the  Entomologist  at  Meringa  1928-1929. 
— 29th  Ann.  Rep,  Bur,  Sugar  Expt,  Stas.  Queensland,  pp.  37-40. 
Brisbane,  1929. 

Some  of  the  investigations  on  sugar-cane  pests  carried  out  in  the 
season  1928-29  have  already  been  noticed  [R.A.E.,  A,  xvii,  242,  354]. 
Although  the  phototropic  reaction  of  Pseudohohphylla  furfuraeea, 
Biirm.,  is  slight,  Lepidoaefma  alhohiftum»  Waterh.,  is  strongly  attracted 

to  artificial  light.  In  November  a  light  trap  was  fitted  with  an  electric 
lamp  of  32  candle  power,  in  order  to  determine  whether  such  a  light 
would  prove  as  attractive  as  an  acetylene  lamp.  The  trap  was  placed 
close  to  a  fig  tree  {Ficus  benjamina).  on  which  numbers  of  L.  albo- 
Jiirtum  were  feeding.  In  less  than  two  hours  80  beetles  were  captured, 
of  winch  41  were  females.  Setting  the  lamp  in  a  deeply  concave 
reflector  of  about  8  inches  diameter  did  not,  apparently,  make  the 
light  more  attractive. 

Burns  fA.  N.).  Report  of  the  Assistant  Entomolo^st  ^at  Mackay] 
ioi  the  Year  ending  31st  October  lWZ^,—29Ui  Ann.  Rep.  Bur. 
Sugar  Expt  Stas.  Queensland,  pp.  40-45.   Brisbane,  192&. 

The  damage  caused  by  the  more  important  pests  of  sugar-cane  in 
the  Mackay  District  during  the  summer  of  1928-29  is  briefly  reviewed. 
Observations  showed  that  carbon  bisulphide  used  as  a  soil  fumigant 
against  cane  grubs  loses  its  poisonous  properties  after  it  has  been  in 
the  ground  for  40-48  hours,  and  an  infestation  a  fortnight  after  fumi* 
gation  was  found  to  be  due  to  migration  to  the  cane  roots  of  grubs 
that  were  feeding  on  grass  roots  between  the  cane  rows.    With  a  view 
to  finding  a  fumigant  that  would  kill  quickly  and  at  the  same  time 
retain  its  poisonous  or  repellent  properties  for  some  weeks,  exi>eriments 
were  carried  out  with  solutions  of  pine  tar  crccjsote  with  benzine, 
carbon  bisulphide,  etc.,  but  tlie  results  were  inconclusive.    Some  details 
are  given  on  the  bionomics  of  the  foUoMring  cane  beetles  and  associated 
species ;  the  Melolonthids,  Lepidoderma  alhohvium,  Waterh.  (grey- 
back  beetle),  Lepi^ota  trichosterna,  Lea,  and  I.  frenchi,  Blkb.  ;  the 
Dynastid,  Dasygnatitus  ausfralis  dejeani,  Macl.  (dusky  cane  beetle) ; 
and  the  Rutelids,  Anoplognathus  boisduvali,  Boisd.  (Christmas  beptle), 
A.  porosus,  Dalman  (allied  Christmas  beetle),  A.  pallidicoUis,  Blanch., 
A.  abnormis,   Macl.,  Anomala  antiqaa,   Gyll.    {ausfralasiae,  Blkb.), 
Caloodcs  rayneri,  Macl.,  Anoplo^nalhus  parviUus,  Waterh.  (C.  tnasUrsi, 
Mad),  and  Repsimus  aeneus,  F. 

MuNGOMEKY  (R  W.).  Report  of  the  Assistant  Entomologist  at 
Bmdabergj  ior  the  Tear  ending  31st  October  192,9.— 29th  Ann. 
Rep.  Bur.  6ugar  Expt.  Stas.  Queensland,  pp.  45-46.  Brisbane, 

1929. 

Both  ordinary  and  coloured  lights  have  proved  ineffective  for 
attracting  females  of  Pseudoholophylla  furfuracea,  Burm.  In  the 
southern  districts,  lights  are  chiefly  valuable  as  a  means  of  finding 
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pairing  adults  of  Lcpidiota  frenchi,  Biackb.,  which  may  rendih-  be 
collected  from  low  shrubs  and  fences.  P.  fur  fur  act  a  and  trichosferna. 
Lea,  pair  on  the  ground  shortly  after  emergence,  and  are  dilticuit  to 
find  as  they  resemble  the  soil  in  colour. 

Carbon  bisulphide  and  paradichlorobenzene  are  most  effective  as 
soil  fumigants  in  the  hot  spring  and  summer  months,  for  in  winter  the 
diffusion  of  the  gas  is  very  rapid  owing  to  high  winds,  and  in  thr  case 
oi  paradichlorobenzene,  particularly,  the  liberation  of  toxic  vapour? 
is  not  rapid  enough  to  kill  grubs  before  the\-  can  move  a\^v.  With 
carbon  bisulphide,  tiie  radius  of  the  spread  ui  liie  gas  is  greatly  reduced 
in  winter  and  to  be  efficient  a  much  larger  quantity  must  be  used, 
making  the  cost  almost  prohibitive. 

A  brief  account  is  given  of  a  minor  outbreak  of  CranUms  malaceUus, 
Dup.,  [RA,E„  A.  xvii,  417]. 


Klbmm  (M.).  Beltiag  snr  WatMotfib  und  Biologw  dflr  Epihdma 
chrysomelina  Fabr.  (Coleopl.).   [A  Contribution  to  the  Morphology 

and  Biolog\-  of  E.  chrysomeUna.] — Z.  wiss.  InscklBioL,  xxiv, 
no.  9-10,  pp.  231-251, 3  pis.,  14  figs.,  19  refs.  Berlin,  1st  Februarv- 
1930. 

The  Coccinellid,  Epilachna  ckrysomelitm,  F.,  occurs  in  southern 
Eiu-ope  and  also  in  South  Germany,  but  does  little  harm  to  plants  there. 
In  Turkestan  it  is  a  serious  pest  of  cucurbits.  Breeding  experiments 
in  Berlin  were  conducted  with  beetles  obtained  from  Corfu  and  fed 
on  leaves  and  fruits  of  pumpkin  and  cucumber.  The  egg,  larva 
and  adult  are  described,  and  an  account  is  given  of  the  biology  as 
observed  in  the  laboratory.  The  characters  differentiating  E. 
angnsticolUs,  Reiche,  from  E,  chrysomelina  are  described  from  living 
specimens  from  Spain. 

Voss  (E.).  Bine  Rhynchites- Art  als  SchfidUng  an  Cinnamtomum 
camphofa  (C6L,  Cue.).  [A  Species  of  R^nckUes  as  a  Pest  of  C. 
camphora.]—7  n'hs,  InsektBiol,,  xxiv,  no.  9-10,  p.  256.  Berlin, 
1st  February  1930. 

Rhynchites  cinnamomi,  sp.  n.,  is  described  from  Java,  where  it 
damages  the  young  branches  of  camphor  {Cinnamonum  camphora). 

Begemann  (H  ).  Over  leWMIiiiieit  van  de  kolfie.  [On  Cocdds 

infesting  Coffee.] — Meded.  Procfst.  Malang^  no.  71,  54  pp.,  27  figs., 
20  refs.  Malang.  1929.  Reprinted  from  Afdi,  Ko/fieculL,  iii, 
no.  3.   Batavia,  December  1929. 

The  object  of  this  bulletin  is  to  collate  the  known  facts  regarding  the 
Coccids  infesting  coffee  in  the  Dutch  East  Indies.  The  most  injurious 
are  the  white  coffee  mealybug,  the  white  root  mealybug  (probably 
Psendococcm  ciiri,  Kisso),  which  is,  however,  not  abundant,  the  white 
lamtoro  mealybug  [b err hia  vir gala,  Ckll.),  Coccus  viridis.  Green  (green 
coffee  scale)  and  Saissetia  coffeae,  \\  Ik.  {huetniapfMcrica,  Targ.)  (brown 
scale).  Brief  descriptions  are  given  of  the  female  of  C.  vir^is  and  of 
both  sexes  of  F.  virgata  and  of  the  white  coffee  mealybug,  which  has 
usually  l)cen  recorded  as  P.  citri,  but  which  may  be  P.  lUadnus,  Ckll. 
[c/.  RA,E.,  A,  xvi,  308J.  Other  white  mealybugs  also  occur  on  cofiee. 
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including  P.  croionis,  Green,  and  P.  adomdum,  L.,  but  are  of  little 
importance. 

The  bionomics  and  control  of  the  white  coffee  mealybug,  F.  virgaia 
and  C.  viridis  are  discussed.  In  the  case  of  the  mealybugs,  de\  elopment 
from  egg  to  adult  requires  5-6  weeks.  The  food-plants  of  F.  virgata 
include  Calopo^onium,  Ervthrina,  Hci'ca,  coffee,  J,encacna  glauca  and 
Tt'phrosia.  It  is  independt>nt  of  ants  as  is  apparently  the  white  coffee 
mealybug,  at  any  rate  in  the  Dutch  liast  indies  [cf.  loc.  cit.].  Both 
mealybugs  are  most  abimdant  in  the  dry  season,  and  cause  injury 
of  various  kinds  to  the  flowers,  berries  and  leaves.  A  loss  of  10,000 
appears  to  have  occurred  in  one  heavily  infested  plantation  in  1928. 
Coccus  viridis,  the  male  of  which  is  unknown,  requires  at  least  65  days 
for  development.  It  is  probable  that  the  fall  of  very  young  berries, 
attributed  to  the  berry  borer  [Stcplianodercs  hampd,  Ferr.J,  is  largely 
due  to  this  scale.  It  also  retards  the  growth  of  young  bushes.  It  is 
fostered  by  ants,  and  measures  against  them  are  of  considerable  value 
in  its  control.  The  most  impcvrtant  is  PlagioUpis  longipes,  Jerd., 
which  may  be  attracted  into  trenches  half-filled  with  leaf-litter,  and 
there  poisoned  by  strewing  calcium  cyanide  dust. 


Bunting  (B.)  &  Milsum  (J.  N.).   The  Culture  of  Vegetables  in  Malaya. 

— [Bull.]  Dept.  Agfic.  S.S.  &  FM.S.,  Gen.  Ser.  no.  1,  78  pp., 
12  pis.    Kuala  Lumpur,  1930. 

Brief  notes  are  given  on  the  more  important  insect  pests  of  vegetables 
in  Malaya.    Prodmia  liiura,  F.,  df  jiDsits  large  m  is-i-,  of  eggs  on  the 
leaves  of  Bambara  groundnut  (  Vuundzeia  subterran  -  a) ,  cowpea  (  Vigna 
caijang),  tomato  and  cabbage,  the  larvae  feedmg  together  for  a  few 
days  and  then  dispersing.   Hand-picking  the  egg  masses  and  lead 
arsenate  sprays  when  the  larvae  are  clustered  together  are  the  measures 
recommended.    The  larvae  of  Lamprosema  diemenalis,  Guen.,  occur 
in  large  numbers  on  cowpea,  pigeon  pea  {Cajanus  indicus)  and  soy-bean 
{Glycine  hispida)  and  defoliate  the  plants  ;  they  can  be  controlled 
by  lead  arsenate  sprays.     HeUuia  undalis,  F.,  feeds  on  radish  and 
cabbage  in  the  larval  stage,  spinning  a  web  round  the  leaves.  For 
this  pest,  and  for  Sylepta  derogata,  F.,  on  ladies'  fingers  {Hibisctts 
€ScuUnius),  Leucinodes  orbonalis,  Guen..  on  brinjal  {Solanumtnelongena), 
Crocidolomia  hinntalis,  Zell.,  on  kohlrabi,  and  Pyrausta  salentialis, 
Snell.,  boring  m  maize  stems,  the  only  really  satisfactory  measure  is 
the  destruction  of  infested  plants.    Cylas  formicarius,  F.,  oviposits  in 
snjall  holes  in  sweet  potato  tubers,  which  should  be  well  covered  with 
9cnl  when  planting  to  protect  them  from  attack.  The  tubers  should  be 
gathered  in  good  time,  and  infested  ones  should  not  be  left  in  the  ground ; 
boiling  destroys  both  beetles  and  grubs  in  them,  and  they  can  then  be 
used  as  cattle  food.    Epihichna  indica,  Muls.,  feeds  on  the  leaves  of 
various  vegetables  in  both  larval  and  adult  stages  and  can  be  controlled 
by  lead  arsenate  sprays  mixed  with  soap.    The  grubs  of  Ceratia  cojjcue, 
Hrnst.,  are  said  to  feed  at  the  roots  of  their  food-plants,  but  very  little 
is  known  of  their  life-history.  Adults  can-  be  collected  on  sweet  potato 
^bA  cucurbits  early  in  the  morning,  when  they  are  sluggish,  or  the  plants 
"^y  be  dusted  with  a  stomach  poison.    Maggots  of  the  fruit- flies, 
^acus  (Chaelodacfus)  cucnrbitac.  Coq..  D.  (C.)  caudalus,  F.,  and  D.  (C.) 
f^ruginetis,  ¥..  cause  rotting  of  the  fruits  of  cucurbits,  and  as  a  pro- 
traction these  should  be  covered  with  cloths  or  paper.    The  bugs, 
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Physomerus  grossipes,  F.,  aiid  Anoplocnemis  piiasiana,  F.,  on  varkr 
vegetables  and  Dysdercus  cingukUus,  F.,  on  Hihiscus  eseuUntus  shoa 
be  destroyed  by  Imockiiig  them  from  the  food-plant  into  a  tin  containiE 
water  and  kerosene.  Lists  of  minor  pests  are  given  under  the  lieadio 
of  the  crop  they  infest,  showing  the  part  of  &e  plant  attacked,  an 
notes  on  the  preparation  and  use  of  insecticides  are  appended. 


GoLDiNG  (F.  D.)-  A  Vector  of  Leaf  Curl  of  Cotton  in  Southern  Nigeiu 
— Emp.  C&U,  Grg.  Rev.,  vii,  no.  2.  pp.  12(m28,  5  refe.  London 
April  1930. 

As  a  re^^nlt  of  experiments  in  Southern  Nigeria,  it  was  found  thi: 
an  unidentilicd  .\lt;urodid  is  able  to  transmit  leaf-curl  from  diseasci 
cotton  plants  to  healthy  ones.   The  disease  appeared  in  11-24  dap 
from  the  time  the  Aleuiodids  were  placed  on  the  plants.  On  completios 
of  the  experiments,  weekly  counts  of  the  adult  Aleurodids  and  estimates 
of  the  incidence  of  leaf  curl  on  a  resistant  strain  of  cotton  were  madt. 
It  was  observed  that  the  disease  was  most  prevalent  (1-7  per  cent, 
of  the  plants  infected)  on  plots  with  the  hirt^est  population  of  Aleuroti:d> 
in  which  cotton  was  grown  with  ground-nuts,  an  alternative  food-plaat 
of  the  whiteflies.    Coimts  on  a  less  resistant  variety  showed  that 
although  Aleurodids  were  far  less  abundant  (8  adults  to  each  50  leaver, 
almost  the  same  percentage  of  plants  developed  leaf-curl  as  in  the  case 
of  the  resistant  variety.    It  is  probable  that  the  resistant  strain  of 
cotton  owes  its  comparative  freedom  from  leaf-curl  to  the  repellent 
effect  of  its  pubescent  foliage.    The  Aleurodids  were  present  on  th 
plants  in  all  months  of  the  year  except  Decem1>er  and  Januar}' 
Negative  results  were  obtained  in  tests  to  dctrrniine  whether  the 
Jassid,  Empoasca  /aciaiis,  Jac,  is  able  to  transmit  tlie  disease.  Oi 
nineteen  plants  heavily  inf^ted  by  a  colony  of  Aphids,  one  ultimately 
developed  leaf-curL 


Cioffae  Borar  Beetle  in  India.— r/^  Times,  London,  2ad  July  1930. 

Investigations,  following  the  discovery  that  one  Mysore  estate  has 
been  infested  with  coffee  berry  borer  [Suphanoderes  hampei,  Ferr.]. 
hitherto  unknown  in  India,  have  proved  that  26  widely  scattered  estates 
in  southern  India  have  been  infested.  As  only  dead  beetles  have  be^ 
found,  it  is  hoped  that  the  long  Indian  drought  has  proved  less  favour- 
able to  the  beetle  than  conditions  in  Java  and  Brazil,  where  it  has 
caused  heavy  losses.  At  a  meeting  of  the  Madras  and  Mysore  (lovem- 
ment  authorities  with  the  planters  of  Bangalore,  it  was  decided  tiut 
a  special  investigatum  was  necessary  in  all  coffee  districts. 

Meilhan  (  J  )  Un  parasite  du  tahac :  le  Lasioderma  serricome 
Fabricius.— /?«;.  Zool.  agric.  appl.,  xxviii,  nos.  10  &  11,  pp.  145- 
153  &  168-174.  5  figs.   Bordeaux.  October  &  November  1929. 

This  account  of  Lasioderma  serricome,  F.  (tobacco  beetle),  which 
has  caused  heavy  losses  to  a  firm  that  exports  cigarettes  and  cigars 
from  Algeria  to  Indo-China,  is  based  on  one  already  noticed  [R.A.E . 
A,  vu,  366],  It  is  shown  that  the  tobacco  is  miested  in  Algeria  before 
shipment. 
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?CYTAUi>  (J.)-  ^  defense  contre  les  insectes  de  la  vigue. — Rev.  Zool, 
agric,  appl.,  xxviii,  no.  11,  pp.  161-167.  Bordeaux,  November 
1929. 

The  autlior  reviews  the  principal  vine  pests,  which  have  recently 
been  estimated  to  total  about  500  species.    The  most  troublesome  in 
the  south-west  of  France  are  white  grubs,  bud-cutting  weevils,  HMca 
ampekfphaga,  Gu^.,  which  the  author  considers  a  synonym  of  H» 
lyihri,  Aub.,  Cocdds,  SpargamMs  pilleriana,  Schiif.,  Clysia  ambiguella, 
Ho.,  which  is  now,  however,  abundant  in  only  a  few  vineyards,  and 
Polychrosts  botrana,  Schiff.,  which  is  more  or  less  common  everywhere. 
Successful  remedies  are  known  for  each  of  these  ;  what  is  lacking  is 
<  rganisation  and  co-operation  in  defensive  measures.    Spraying  is 
now  essential,  especially  agauiat  HiUlica  and  the  Lepidoptera.  The 
sprays  consist  of  insoluble  aisenicals,  nicotine  and  pyrethrum-soap, 
the  relative  value  of  these  being  discussed   Against  Haltica,  three 
sprays  at  least  are  necessary,  the  first  during  ovlpositlon  and  the  second 
and  third  during  the  development  of  the  larvae,  the  spray  being  directed 
to  the  lower  surface  of  the  leaves.    Against  P.  botrana,  the  simplest 
etiective  campaign  consists  of  one  or  two  applications  against  the 
first  generation  (generally  at  the  end  of  May)  and  one  against  the  second 
generation  (2ULh-25th  July).    The  exact  date  for  application  is  best 
determined  by  local  observation,  and  it  is  suggested  that  one  observer 
might  act  for  many  growers.  The  establishment  of  local  oieanisations 
in  touch  ^th  the  regional  stations  for  this  purpose  is  veiy  desirable. 

Po\3TiERs  (Tv.).  Sur  le  oomporlement  du  Ncnins  cardinal  is  (CoMoptto 
Ctoeeiiiellide)  yis-&-vis  de  certains  alcaloidM. — C,R.  Soc.  Biol,, 
dii.  no.  12,  pp.  1023-1025.  Paris,  1930. 

The  acclimatisation  and  distribution  of  Nmnus  cardinalis,  Muls.» 
against  I  eery  a  purchasi,  Mask.,  in  the  French  Riviera  has  {Hfoceeded 
satisfactorily.  It  has,  however,  been  noticed  that  the  scales  were 
not  attacked  when  they  infested  Spariiutn  junceum  and  other  species 
of  broom  [c/.  R.A.E  A,  xviii,  262].  To  Imd  the  cause  of  this,  equal 
numbers  of  N.  cardinally,  were  placed  in  two  cages,  which  contained 
Coccids  removed  from  PiUosparum  iohira  and  S.  junceum  respectively. 
The  scales  from  PUtospanm  were  destroyed  by  the  Coccinellids,  and 
the  females  of  the  latter  oviposited,  whereas  the  scales  from  SpwHum 
remained  untouched,  and  all  the  Coccinellids  died  from  starvation 
without  o\npositing.  As  the  Coccids  were  kept  in  the  cages  %vithout 
their  food-plants,  the  author  concludes  that  the  repellent  property 
is  due  to  alkaloids  obtained  from  the  broom  and  remaining  in  the 
fat-body.  This  property  is  not  transmitted  to  the  next  generation  ; 
iy^.  cardinalis  readily  attacked  scales  that  had  originated  from  parents 
fed  on  S.  junceum  and  had  been  placed  on  PiUospcfum  as  larvae. 

The  author  points  out  the  danger  that  5.  junceum  and  Genisfa, 
which  are  grown  as  ornamental  plants,  may  serve  to  protect  colonies  of 
L  purchasi,  which  may  then  easily  establish  themselves  on  other  plants. 

S^GUY  (E.).   Tin  nouveau  parasite  de  Pabeille  domestiqae. — Encyc, 
mi.,  S^r.  B.  II.  Dipt.,  v,  pp.  169-170,  4  hgs.  Paris,  1929  [1930]. 

The  second  and  third  stage  larvae  of  a  Tachinid,  Myiapis  augellozi, 
sp.  n.,  are  described  from  the  south  of  France,  where  they  were  found 
parasitising  the  adults  of  the  honey  bee.   The  young  larvae  live  in  the 
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thorax  of  the  host,  which  is  soon  killed,  and  the  third  stage  larvae fe-d 
in  the  dead  tissues.  The  soil  in  front  of  the  hives,  where  pupatuq 
apparently  takes  place,  should  be  treated  with  an  insecticide,  ai*d 
dead  bees  iiuiu  infested  hives  should  be  burnt  or  chemically  treated 

ViTZTHUM  (H.).  Acarologische  Beobaclitimgeii.  (14.  Reihe.)  [Acafv- 
logical  Notes.  (14th  Series.)]  —Zool,  Jdkrh.,  Abt  Syst..  lix.  no.  2-3 
pp.  281-350,  41  figs.   Jena,  3rd  May  IdSa. 

The  genus  Doluea  is  revised,  and  descriptions  are  given  of  3 
genera  and  7  new  species  of  Acarids  from  nests  ol  stinglctss  bees  z 
Colombia.   The  mite,  MditUphh  alvsarius,  Berl.,  a  parasite  of  ik 
honey  bee  in  Italy,  is  not  of  wide  distribution  in  G^many  and  bas 
probably  been  accidentally  introduced. 

Eurygasfcr  Spp.  and  the  Damage  caused  to  Cereal  Crops  in  different 
Countries. — Int.  Bull,  Plant  Prot.,  iv,  no.  2,  pp.  22-25.  Rome, 
February  1930. 

No  injury  to  cereals  by  Eurygaster  has  been  recorded  from  England 
Canada,  Hungary,  Mororro,  Greece  and  Palestine,  in  all  of  whici 
countries  one  or  more  specit  s  of  the  genus  occur.  E.  vuiura,  L.,  and 
E.  hottentota,  F.,  occur  in  Belgium.  They  are  of  little,  if  any,  economic 
importance  on  cereals,  but  measures  recommended  are  catching  with 
sweeping  nets,  the  use  of  grasses,  which  are  preferred,  as  trap-crops, 
and  spraying  with  p3frethrum.  In  Spain  E.  maura,  E»  ausiruui, 
Schr.,  and  E*  hottentota  var.  maroccana,  F.,  do  occaaonal,  but  not 
serious  damage  to  wheat,  late  sowings  being  always  more  injured  xlm 
early  ones.  Another  Pentatomid,  Aelia  rostrata,  Boh  ,  is  the  only  bug 
of  real  importance  in  Spain  as  a  pest  of  wheat.  Bushes  near  the  fields 
should  be  sprayed  with  an  inflammable  liquid  and  burnt,  as  the  adult 
bugs  seem  to  hibernate  there.  Burning  the  stubble  after  harvest  b 
also  recommended.  The  information  on  E,  int^riceps.  Put.,  in 
Turkey,  is  amilar  to  that  noticed  in  the  following  abstract. 

SuREYA  [M.].  Toikif :    Eurygaster  iniegriceps.—Int,   Bull.  Plant 
Prol,,  iv,  no.  1,  p.  7.   Rome,  January  1930. 

A  station  has  been  established  at  Adana  to  study  the  biology  of  the 
Ftotatomid,  Eurygaster  integriceps.  Put.   The  adult  bugs  mb^nate 

cm  the  slopes  of  the  Taurus  at  alt  it  udes  between  about  2,000  and 6,000ft 
In  certain  districts  a  Scelionid  ( r^^/i  as  sp.)  destroys  up  to  95  per  cent  of 
the  eggs,  and  a  Tachinid  {Phasia  sp.)  attacks  the  larvae,  but  does  not 
appear  to  destroy  more  than  10  per  cent.  \\'hcat  cultivation  should 
be  restricted  in  areas  of  attack,  preference  being  given  to  early  varieties 
and  to  barley.  E.  micgriceps  occurs  only  in  isolated  cases  in  other 
parts  of  Turkey. 

SCHANZE  (K.).  Wie  kann  die  Haftfahigkeit  von  Staubemitteln  geproft 
wsEdMiP  [How  can  the  Adhesiveness  of  Dust  Insecticides  be 
tested  }]—Der  Deutsche  Weinbau,  viii,  pp.  419-420,  1929.  (Ab- 
stract m  m  Bakt.,  (2)  Ixxx,  no.  15-22,  p.  465.  Jena,  24th  Uardi 
1930.) 

In  methods  of  testing  the  adhesiveness  of  dusts  by  jarring  them  from 
a  slantmg  plate  [RA,E.t  A,  xv,  646],  there  is  a  risk  of  separating  the 
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rt:usd  insecticide  from  its  carrier.  The  author's  method  is  to  dust  the 
Lseoticide  on  to  glass  plates,  then  to  steam  and  dry  them,  and  finally 
-*  e^cposethemforaratherlongtimetoapowerful  jet  of  water.  Dusts 
^'tlri  good  adhesive  qualities  show  a  uniform  coating  on  the  glass  plate. 


•Toi^  (K.  v.).  VondiUife  inr  AWntamig  emiiehar  flpiiii-  und 

Staubgerate  fiir  die  Verwendnng  bei  HackfrOchten.  [Suggestions 

for  the  Modification  of  Spraying  and  Dusting  Apparatus  for  Use 
with  Root  Crops."  —  NachrBl.  dents.  PJlSckDienU,  x,  no.  3, 
pp.  17-18.  2  figs.   Berlin.  March  1930. 

Tor  spraying  low-growing  root-crops  such  as  beet,  the  liquid  from  a 
knapsack  container  is  led  into  a  pipe  branching  into  two  tubes  that 
project  forwards.  One  is  horizontfil,  with  a  nozzle  pointing  downward, 
and  the  other  slants  downward,  with  a  nozzle  close  to  the  ground  and 
pK>inting  upward.  The  lower  end  of  this  tube  is  carried  by  a  wheel 
pLished  in  front  of  the  operator  by  means  of  the  tube  itself,  which  also 
lifts  the  leaves.  The  axle  of  the  wheel  is  carried  in  a  case  that  prevents 
tlie  leaves  from  being  entangled  in  it.  Certain  modifications  of  the 
"  Puhuri  "  dusting  apparatus  [RA,E,,  A,  xvi,  594]  are  also  described. 


Masi  (L.).  Descrizione  di  un  TOrasHckui  paniwita  di  Cassida  vUUOa 
VfUfln  (Hymau  Chile.) .  [Description  of  a  TetrasHckus  para^tising 
C.  vitt4Ua.]-^BoU.  Soc,  etU,  Ual,,  bdi,  no.  2,  pp.  26-^2, 1  fig.  Genoa, 
26th  February  1930. 

The  Eulophid,  Tdrastichus  bruzzonis,  sp.  n.,  described  from  Verona, 
infests  the  larvae  and  pupae  of  Cassida  vtiUUa,  Vill.,  which  is  a  serious 
pest  of  sugar-beet  in  Italy.  On  an  average,  about  five  parasites  appear 
to  occur  in  eadi  pupa.  Records  of  TelrasUchus  parasitising  Cassida 
spp.  in  various  parts  of  .the  world  are  reviewed. 


CoNTE  (V.).  EipaciiiiMiti  di  lotta  oontro  la  mofca  delle  oUve  pv 
mezzo  di  sostanze  atlllttive.  [Experiments  in  the  Control  of  the 
Olive  FIv  bv  Means  of  attractive  Substances. ]^ — Ann.  R.  1st. 
^up  agrar.  Poriici,  (3)  iu,  pp.  308-320. 1  ref.  Portici,  12thFebruary 
1930. 

In  the  course  of  experiments  at  Portici  against  Dacus  oUae^  Gmel., 
the  author  tested  the  attractive  power  of  various  substances,  of  which 
the  most  effective  was  the  liquid  obtained  from  the  olive  after  the  oil 
has  been  separated.  This  liquid  represents  half  the  weight  of  the 
original  olive,  and  when  used  fresh  and  undiluted  was  even  laure 
attractive  than  molasses.  Losses  due  to  evaporation  should  be 
replaced,  not  by  water,  but  by  the  liquid  itself,  in  no  case  diluted  below 
half  strength.  This  substance  a£so  attracted  CeraHUs  [capiUvla, 
Wied.]  and  wasps.  Its  composition  and  keeping  power  are  being 
studied  by  Prof.  Traetta,  who  has  succeeded  in  keeping  it  in  good 
condition  for  a  year.  In  experiments  with  a  10  per  cent,  aqueous 
solution  of  beet  molasses,  it  was  found  that  thc^  product  from  which 
the  sugar  had  been  removed  was  about  three  times  as  attractive  as 
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the  form  containing  sugar.  Both  the  olive  liquid  and  the  molaases 
were  used  in  baitpans  hung  up  in  the  trees  and  sheltered  from  the 
^rind.  About  one  pan  at  least  for  every  ten  trees  seemed  satisCactofy. 


RiccHELLO  (A.).  Esperimento  d'attrazione  d'insetti  e  spedalmente 
di  Dacus  oleae  eseguito  nel  1929  nel  comune  di  Ascea  (Saiemo). 
[An  Experiment  made  in  1929  in  the  Conmmiie  nf  A<^cea  in 
attracting  Insects,  especially  D.  oleae.] — Ann.  R.  hi.  sup.  a^rar. 
PorHci,  (3)  ui,  pp  321-334.   Portici,  12th  February  1930. 

In  these  experiments  the  baits  were  placed  in  pans  of  galvanised 
iron,  each  hlkd  with  nearly  a  pint  of  the  liquid  and  hmig  in  the  crowns 
of  large  oUve  trees.    The  insects  were  counted  daily  or  every  two 
days,  and  the  baits  renewed  every  eight  days  or  less.   Vinegar  in  a 
20  per  cent,  solution  had  a  moderate  attraction  for  Dacus  oleae,  Gmd., 
and  a  high  one  for  Diptera  in  general,  Microlepidoptera  and  Xeuroptera. 
Olive  liquid,  at  a  stren.^th  of  10  per  cent.,  had  a  fair  d^^gree  of  attraction, 
for  Diptera  and  Microlepidoptera,  and  was  negligil:)le  for  other  insects, 
but  much  higher  concentrations  are  probably  necessary  [see  preceding 
abstract].    Beet  molasses  in  a  10  per  cent,  solution  containing  an 
arsenical  was  highly  attractive  to  D,  oleae  only.  At  half  this  strength, 
beet  molasses  from  which  the  sugar  had  been  removed  was  very  highly 
attractive  to  D.  oleae  and  fairly  so  to  Diptera  in  general.  Sugar-cane 
molasses  (10  per  cent.)  was  very  highly  attractive  to  Diptera  in  general* 
highly  attractive  to  Microlepidoptera,  and  fairly  so  to  D.  oleae. 

The  attraction  of  the  various  baits  for  Dacus  decreases  from  the  date 
when  the  pans  are  filled.  This  was  especially  the  case  with  beet 
molasses,  and  further  experiments  showed  that  such  solutions  become 
valueless  in  4-5  days  in  the  case  of  the  molasses  without  sugar  and  in 
even  a  shorter  time  for  that  containing  sugar.  The  order  of  attractive- 
ness of  various  concentrations  of  molasses  containing  sugar  ^nd  j>oisoned 
with  an  arsenical  was  20,  30,  10,  40  and  5  per  cent.  On  the  tirst  day, 
the  inaxiinum  eltect  was  given  by  the  10  per  cent,  strength,  but  it 
would  appear  that  the  attractive  power  is  retained  better  by  the 
stronger  concentrations. 


Barbey  (A.).  Description  d'une  nonveUe  esptee  de  PimHli  {Diaryctria 
aulloi,  n.  sp.)  nmsible  k  V Abies  pinsapo  Boiss. — Bull.  Soc,  eni,  Fr.» 
1930,  no.  4,  pp.  66->71,  2  pis.,  3  refs.   Paris,  1930. 

In  the  course  of  a  study  carried  out  in  April  1928  on  insect  pests 

damaging  forests  of  Abies  pinsapo  in  Andalusia,  it  was  found  that  the 
unidentified  moth  previously  recorded  [R.A.E.,  A,  xviii,  179]  is  a  new 
Pyralid,  Dioryctria  aulloi,  sp.  n.  The  larvae,  pupae  and  adults  are 
described,  and  the  latter  are  compared  with  those  oi  D.  mukUeUa, 
Fuchs. 

The  moths  emerge  from  overwintered  pupae  at  the  end  of  May  or 
beginning  of  June  and  lay  eggs  at  the  base  of  newly  formed  buds. 
The  larvae  eat  into  the  centre  of  the  buds  and  bore  in  the  twigs,  the 
tunnels  being  sometimes  as  long  as  3  ins.  They  feed  for  5-6  months 
and  migrate  from  twig  to  twig,  the  terminal  ones  beintr  t^reatl\  pre- 
ferred. Hibernation  occurs  in  the  pupal  stage  inside  the  tunnelled 
twigs. 
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Fhompson  CW.  R.)  &  Parker  (H.  L.),  Tha  Morphology  and  Biology 

of  Eulifmteria  crassi femur,  an  impoftuit  Plitasite  ol  tho  Euiopeaa 
Com  Borer.— /.  Agric.  Res,,  xl,  no.  4,  pp.  321-^5,  7  figs.,  19  refs. 
Washington.  D.C.,  15th  February  IddO. 

The  Ichneumonid,  EuUnmeria  crassifemur,  Thoins.,  has  been  recorded 
is  a  parasite  of  Lepidoptera  and  sawflies  in  Europe,  parasitism  of 

Pyrausta  nithilaUs,  Hb.,  sometimes  reaching  a  maximum  of  27  per  cent. 
The  authors,  however,  consider  it  possible  that  the  parasite  from 
Pyrausta  is  distinct.    ''It  has  been  described  as  a  new  species,  E. 
{Limneriutn)  alkae,  by  Eiiinger  &  Sachtleben  {R.A.E.,  A,  xvii,  215).] 
Its  stages  are  described  and  its  seasonal  history  in  various  regions  is 
discussed.    In  studies  of  the  bionomics  [cf.  xvi,  653;  xvii,  216; 
x\'iii.  150],  it  was  found  that  the  adults,  which  may  live  as  long 
11 1  da\'s  at  a  low  temperature,  will  feed  on  honev  or  sweetened  water 
t'ut  not  on  the  body  content  of  the  host.    Females  may  deposit  as 
maiiv  as  300  eggs.    These  are  laid  in  the  body  of  young  larvae, 
particularly  those  in  the  3rd  and  4th  mstars,  and  the  parasite  moves 
freely  within  the  host,  destroying  it  by  absorbing  the  internal  organs 
as  the  larva  approaches  maturity.  The  parasite  emerges  from  the 
skin  of  the  host  and  spins  its  cocoon  in  the  borer  tunnel,  development 
procei  (liric^  slowb.-  during  hibernation.    Temperature  seems  to  be  the 
most  important  chmatic  factor  affecting  the  range  of  this  Ichneumonid  ; 
other  limiting  fnrtors  are  probably  lack  of  synchronisation  between 
host  and  parasite  generations,  the  deposition  of  more  than  one  egg 
in  the  same  host,  and  cold,  wet  weather  during  the  period  of  oviposition. 
Secondary  parasites,  among  which  are  Pezomachus  spp.,  Dibrachys  sp. 
and  MeliUobia  acasta,  Wlk.,  have  been  reared  from  cocoons  of  Eulinir- 
Hma,  but  are  considered  of  negligible  importance. 


Peterson  (A.).  How  many  Species  ol  Trickogramma  occnr  in  North 
America  P— y.  iV.  y.  EnL  Soc,  xxxviii,  no.  1,  pp.  1-8,  2  pis.. 
3  refs.    New  York.  N.Y..  March  1930. 

During  recent  years  several  investigators,  including  the  author, 

have  held  the  opinion  that  all  species  of  Trichogramma  described  from 
North  America  belonged  to  one  species.    However,  the  author  records 
observations  that  appear  to  prove  the  existence  of  at  least  two  conmion 
species.    For  several  years  investigations  were  carried  out  with  the 
so<aUed  Tfidiofframma  ndnuiumt  ROey,  as  an  egg-parasite  of  CyMa 
(LaspeyrgsU)  n^Usia,  Busck  (oriental  peach  moth)  and  C.  pomondta, 
^-  (codling  moth).    During  the  autunm  of  1927,  it  was  observed  in 
^♦'w  Jersey  that  the  colour  of  the  females,  particularlv  on  the  thorax 
"^ud  abdomen,  changed  from  light  lemon-yellow  to  a  dark  metallic  or 
^gy  olivaceous  brown.    In  the  spring  of  1928,  the  spring  brood  fe- 
naales  and  many  of  the  first  brood  females  were  dark  in  colour,  though 
the  females  of  sucoeeding  generations  during  the  entire  summer  were 
fight  lemon-yellow.   In  the  autumn  of  1928,  the  females  emerging  late 
October  and  after  were  again  of  a  dark  colour.   This  colour  change 
also  occurred  at  Columbus,  Ohio,  in  the  autumn  of  1929  in  individuals 
Collected  in  Pennsylvania  and  Illinois.    It  was  found  that  the  chani^e 
couid  be  brought  about  by  subjecting  parasitised  host  ptyt^s,  particuiariy 
*^*08e  collected  or  reared  in  the  autumn,  to  ccrtaui  conditions  of 
t^perature.   Eggs  parasitisBd  by  yellow  females  kept  continuously 
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in  a  u-arm  room  (70'  F.)  produced  yellow  females  for  an  indefinite 
period,  whereas  eggs  parasitised  by  yellow  females  subjected  to  averai^e 
daily  temperatures  of  55- (-^S"  F.  or  lower  and  also  to  some  nmhi 
temix:iatures  of  about  34  F.  or  lower,  produced  dark  females.  Tke 
colour  of  succeeding  generations  was  alternated  by  subjecting  them 
to  the  above  conditions  and  differences  in  colour  were  produced  in 
progeny  of  the  same  female  by  subjecting  some  of  the  eggs  to  room 
temperature  and  others  to  lo\v  temperatures.  During  the  sununer 
refrigeration  may  or  ma\-  not  produce  a  change  in  colour. 

In  May  1928,  parasitised  eggs  of  C.  moUsiu  collected  in  the  held  in 
New  Jersey,  produced  females  that  closely  resembled  the  dark-coloured 
females  of' the  yeUow  species  found  in  the  autumn.  The  progeny  of 
these  females  was  kept  separately  and  reared  on  eggs  of  C.  mcUsta  , 
dark  females  were  produced  in  all  succeeding  generations  during  the 
summer  of  1928.  Onlv  occasionn!  rollprtion':  of  parasitised  eggs  from 
one  orchard  produced  dark  femaU  -  jii  1928  ;  m  other  collections  from 
many  orchards  the  females  weic  always  yellow.  In  cross-breeding 
experiments  with  the  two  forms,  no  pairing  was  observed,  and  the 
progeny  was  male.  It  has  been  shown  that  unfertilisedfemales  produce 
males  only.  With  males  and  females  from  the  same  source  mating 
readily  took  place,  and  the  progen>  ^vis  two-thirds  female.  Moreover, 
it  was  observed  that  the  life-cA  cle  of  the  dark  form  was  from  a  fraction 
of  a  day  to  several  days  longer  than  that  of  the  light  form,  and  from 
25th  May  to  the  15th  October  the  dark  females  produced  10  generations, 
whereas  the  yellow  ones  produced  eleven.  The  adults  of  the  yellow 
form  will  crawl  towards  a  strong  light  but  seldom  fly  or  jump  any 
distance,  whereas  those  of  the  dark  summer  form  or  species  have  a 
strong  tendency  to  fly  toward  the  light,  especially  if  disturbed  or 
tourhed.  The  anthor  has  up  to  the  present  been  \mable  to  fmd  anv 
morphological  ditlerence  between  the  same  S(  .\es  of  the  two  forms. 
Enquiries  elicited  the  fact  that  in  most  oi  the  uoitliem  points  of  the 
United  States  where  the  dark  females  were  being  reared,  the  original 
stock  had  come  from  California  or  Louisiana.  Native  females  of  these 
northern  localities  were  all  yellow.  If  it  is  true  that  the  species  with 
yellow  females  in  summer  is  more  common  in  the  north  than  that  with 
dark  ones,  the  advisability  of  using  the  southern  form  for  liberation  in 
the  northern  States  may  be  questioned.  In  the  original  descriptions 
Rile^  states  liiai  adults  of  T.  miniUum  are  dark  and  that  those  of  T. 
prehosum  may  be  distinguished  by  thdr  uniform  pale  yellow  colour. 
As  his  material  was  collected  in  autumn,  it  is  possible  that  he  may 
have  been  dealing  with  the  dark-cdoured  adults  of  the  yellow  form, 
but  the  author  suggests  that  these  names  be  used  provisionally  to 
distinguish  the  two  species  discussed. 


YoTHERs  (M  A  ).  Tree  Hoppers  and  their  Control  in  the  Orchards  o! 
the  Pacific  Northwest. — Circ.  U.S.  Dept.  Agric,  no.  106,  13  pp., 
9  figs.,  3  refs.    Washington,  D.C.,  March  1930. 

About  15  species  of  tree  hojipers,  a  list  of  which  is  given,  are  more  or 
It'Ss  numerous  in  orchards  of  the  Pacihc  Northwest,  causing  ]>p(^uli:a" 
injury  to  the  young  wood  of  fruit  trees  by  the  slits  they  make  for 
ovipositicm.  As  they  feed  in  the  nymphal  stage  almost  exclusively  on 
lucerne,  though  occasionally  on  sweet  clover  {Melildus),  grasses  and 
other  forage  plants,  their  distribution  generally  coincides  with  the  use 

Digitized  by  Google 


371 


of  lucerne  as  a  cover  crop  in  orchards.  Of  these  species.  SHdocepkala 
insrmis,  F.,  Cer^sa  hubalus,  F,»  and  C.  basalts,  WUc,  are  of  economic 

importance  and  notes  on  their  bionomics  are  given  ^cf.  R.A.E.f  A, 
xvi,  569].    The  injury  is  due  to  the  weakening  effect  of  the  oviposition 
wounds  on  the  twigs  rather  than  to  the  feeding  of  the  adults,  which 
causes  comparatively  little  damage.    Hatching  of  the  egg;^  nsually 
begins  in  early  April  and  continues  until  early  May,  a  temperature 
not  below  50^  F.  being  essential.   The  nymphs  drop  almost  immediately 
to  the  ground  or  on  whatever  plants  are  present  in  the  orchard,  on 
which  they  feed.    They  require  60-80  days  to  mature,  but  are  rarely 
observed,  since  ihry  hide  themselves  at  the  base  of  the  plants.  The 
adults  appear  in  late  June  or  early  July  and  are  present  until  the  end  of 
September  ;  they  sometimes  fly,  especially  when  disturbed,  and  in  this 
Way  become  disseminated  over  the  orchard  and  from  one  lucerne 
field  to  another.   Oviposition  lasts  from  late  July  to  mid-September, 
eggs  being  deposited  in  the  slits  one  at  a  time  until  they  are  filled ; 
probably  100-200  eggs  in  all  are  laid  by  a  female  of  any  of  the  species. 
Hibernation  occurs  in  the  egg  stage  and  may  cover  as  much  as  nine 
months  of  the  life-cvcle. 

Birds  and  toadis  are  known  to  feed  upon  the  tree  hoppers  both  in  their 
nymphal  and  adult  stages.  The  nymphs  of  5.  inermis  are  also 
Aatnyed  by  spiders,  ants,  Syrphid  larvae,  the  Coccinellids,  Adalia 
hipunctata,  L.,  and  Hyperaspis  quadrivittata,  Lee,  and  lacewings 
( Hcmerobius  and  Chrysopa),  and  the  eggs  are  parasitised  by  Gonatocerus 
sp.  and  Tftrastichus  sp  ,  and  destroyed  by  Erythraeid  mites  of  the 
genus  AchoroLophus,  the  latter  attacking  also  the  eggs  of  Ceresa  basalis. 
The  measures  advocated  are  clean  cultivation,  prunuig  and  spraying 
[ioc.  cU,],  dormant  sprays  containing  4  per  cent,  or  more  of  oil  having 
been  foimd  to  kill  TQuldo  per  cent,  of  the  eggs. 


Miller  (K  I  ).  A  Contribution  to  the  Biology  and  Control  of  the 
Green  Citrus  Aphid,  Aphis  spiraecola  Patch. — Bull.  Florida  Agric. 
Expt.  S(a  ,  no  203,  pp.  431-476,  18  figs.,  33  refs.  Gainesville, 
Fla,,  April  1^29. 

An  account  is  given  of  the  bionomics  of  Aphis  spiraecola,  Patch, 
in  Florida  [RA.E.,  A,  xiv.  533;  xvii.  277,  etc.],  including  a  list 
of  the  food-plants  on  which  it  occurs  in  this  State,  which  the  author's 
observations  bring  up  to  30  species.  The  average  1<  nf/th  of  life  from 
August  1926  to  August  1927  was  16-7  days  for  198  it  males,  of  which 
6*93  days  was  the  average  nymphal  period.  Reproduction  was 
greatest  at  temperatures  from  75  to  80^  F.  and  averaged  29*11  young 
for  198  females.  The  maximum  number  produced  in  a  day  by  one 
female  was  16.  Aphids  feeflin[T  on  hardening  foHai^^e  or  under  crowded 
conditions  produced  many  wmged  forms,  but  with  plenty  of  tender 
growth  no  winged  forms  appeared,  and  life  was  twice  as  long  under 
conditions  of  100  per  cent,  huiiiidity  as  when  humidity  was  low.  Notes 
given  on  a  numbar  of  predators  of  A.  spiraecola  ;  in  addition  to 
those  already  listed  are  the  Tenebrionid,  Epiiragodes  tomentosus,  Lec., 
^he  Hemerobiid,  Micromus  posticus,  \Vlk.,  the  Reduviid.  Zdus  biiobus, 
Say,  Phynmta  ero$a,  I..,  and  the  Anthocorid,  Triphleps  insidtosu^, 
Say.  The  Braconid,  Lysiphlcbus  testaceipes,  Cress.,  is  parasitic  on  the 
young  Aphids,  but  apparently  finds  some  difficultv  in  emerging  from 
the  body  of  the  host.    1  he  latest  control  measures  are  discussed.  Where 
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possible,  it  is  well  to  dip  the  infested  parts  of  the  tree  in  a.  liqoid 
sectidde.    In  spra)dng,  if  oil  emulsions  are  used,  it  is  ver>" 
to  wet  the  foliage,  and  predators  of  the  Aphids  are  frequently  kii 
Extracts  of  derris,  1  :  800  and  1  :  1000,  killed  99  and  95  per  cez' 
the  Aphids  respectively  after  36—48  hours,  but  had  no  more  lasting: 
repellent  action  than  had  nicotine  sulphate  (1  :  800)  with  ^  to  1  :> 
cent,  soap  solution,  which  also  gave  9i9  per  cent,  mortality.    A  c- 
of  7|  lb.  nicotine  sulfate  to  100  lb.  lime  (3  per  cent,  dust)  kft 
99-8  per  cent,   l^ethnmi  eirtract  (1 : 800)  with  1  per  cent,  soap  bl^ 
96  per  cent.   Poorer  results  were  obtained  with  lime-sulpliur.  m 
and  iish-oil  soap. 

Knight  (H.),  Chamberlin  (J.  C.)  &  Samuels  (C.  D.).  On  some  limits 
FMon  in  tiie  Use  of  SBtmated  FeM0iim  Oito  as  towncHciift  i 

living  Plants  (Abstract). — Phytopathology,  tool,  no.  12,  p.  11^ 
Lancaster,  Pa.,  December  192B^. 

Saturated  petroleum  oils  of  75-100  seconds  Saybolt  have  reciaa: 
been  used  with  success  in  the  control  oi  the  red  scale  [Charysomph^ 
aurantii.  Mask.]  and  the  black  scale  [Saisseiia  oleae.  Bern.]  on  C«^' 
in  California.    Experiments  to  determine  the  effect  of  these  oils  on  ti 

pinnt  showed  that  they  initiated  metabolic  disturbances,  which  we'' 
rejected  in  decreased  rates  of  transpiration,  photosynthesis.  dnwnw^\ 
carbohydrate  translocation  and  in  an  increased  rate  of  respir  u:::. 
These  effects,  as  well  as  the  rate  of  recovery,  are  positively  correlate- 
with,  and  proportional  to,  the  viscosity  of  the  oil.  Resumption  of  nonti 
activity  was  found  to  be  dependent  on  the  elimination  of  the  d 
Disappearance  from  the  epidermis  is  due  to  intercellular  absovpttflci 
the  rate  being  a  function  of  the  viscosity  of  the  oil  and  the  epidenni 
and  vascular  morphology.  Intracellular  absorption  then  occurs,  f^v 
lowed  by  translocation  through  the  phloem  and  medullar\'  ra\"S 
apparently  permanent  storage  in  cells  of  the  pith  and  old  .wleir 
Oil  translocation  is  a  long  process  and  for  the  more  viscuous  types  t 
probably  never  completed,  thus  serving  to  maintain  a  chronic  conditio: 
of  metabolic  instability  or  abnormality.  The  employment  of  oils  ci 
60  seconds  viscosity  or  less  for  practical  scale  control  is  sktom^ 
indicated. 


Shapovalo\  (M  ).  Tuber  Transmission  o!  PsyUid  Yeiiows  in  Califonia 
{Ali&ix&ci),— Phytopathology,  xix,  no.  12,  p.  1140.  Lancaste*' 
Pa.,  December  1929. 

Although  Paratnoza  cocker elli,  Sulc  (tomato  psylla)  has  long  h^- 
known  to  exist  in  California,  PsyUid  yellows  on  potatoes  [cf.  R.A.I 
A,  xviii,  111]  was  not  observed  until  the  autumn  of  1928.  Of  plant 
produced  by  tubers  taken  from  infested  fields,  some  were  iniected  \nt 
yellows,  some  also  showed  symptoms  of  mosaic,  and  otiiers  were  tot 
from  disease.  Plants  grown  from  tubers  from  <^fferent  faiUs  showd 
different  stages  of  the  disease.  It  was  also  observed  in  the  spring  tH 
1928  that  fields  planted  with  j)<)tatoes  grown  in  infested  areas  exhibit^: 
a  considerable  amount  of  the  disease  in  the  absence  of  Psyllids,  Tht 
symptoms,  however,  were  very  much  more  pronounced  in  the  hot 
and  dry  mterior  sections  than  on  the  coast  or  in  artihciall\-  shaded 
areas.   These  data  indicate  that  in  some  localitities  at  least,  Ps}'Ii;*l 
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yellows  may  be  transmitted  with  the  tubers,  that  the  progeny  may  show 
various  stag^es  of  the  disease  and  that  ydlows  and  mosaic  l^ve  distinct 
md  specific  effects  when  present  in  the  same  plant. 

Carsner  (£.)  &  Lackey  (C.  F.).  Mass  Aetkm  in  Bdation  to  Ihiection 
with  apedal  Refereooe  to  Curly  Top  td  Sugar  B«Bts  (Abstract).— 
Ph  \  fopaikalagy,  xix,  no.  12.  p.  1137.  Lancaster,  Pa.,  December 
1929. 

That  the  quantity  of  the  causal  agent  of  curly-top  is  generally  one  of 
the  detenniiiing  factors  in  the  infection  of  sugar-beet  has  been  shown 

i>v  var\-inp  the  nmount  of  inoculated  virus  (either  by  inornlntions  with 
Kmtrasting  nnmhcr^  of  leafhoppers  [Eutetdx  tcnella,  Hakerj  or  by 
unequal  pt'riu<l>  ol  exposure),  bv  using  plants  diilering  in  susceptibility, 
by  studying  liic  incubation  oi  the  virus  in  the  insect,  and  by  comparing 
the  fnixiiinuin  infective  doses  of  the  virus  in  its  virulent  and  attenuated 
conations.  The  demonstration  of  "  mass  action "  as  a  factor  in 
curly-top  infection  supports  the  claim  that  the  amount  of  damage  is 
positively  correlated  with  the  number  of  leafhoppers  present. 

SwEZY  (O.)  &  Severin  (H.  H.  p.).  a  tiltonUa  lUoio-organism  from 
Eutettix  tenellus  and  the  Sugar  Beet»  bolli  infeeiad  irilh  Curly 

Top  (Abstract).  P/(3'to^Ao/a|^,xix.  no.  12.  p.  1143.  Lancaster. 
Pa.,  December  1929. 

Rickettsia-like  micro-organisms  were  found  to  be  common  inhabitants 
of  tht'  intestinal  tract  of  Eutettix  tenella,  Baker  (beet  leafhopper), 
the  carrier  of  curly-top  of  sugar-beets.  WTien  the  insects  were  macerated 
in  a  suitable  culture  medium  and  passed  through  fine  (W)  Berkefeld 
Alters,  similar  organisms  appeared  by  the  second  or  third  day  in  cultures 
made  from  the  hitrate.   No  organisms  have  been  found  associated 
with  this  disease  in  the  sugar-beet.   When  the  juice  from  macerated 
beets  was  passed  through  the  same  type  of  filter,  and  cultures  made 
from  the  filtrate,  organisms  were  obtained  similar  to  those  in  cultures 
Irom  the  insect.    Slides  were  made  in  both  cases  from  the  filtrate 
immediately  after  passing  the  filter,  but  although  these  were  fixed 
and  stamed  by  the  methods  used  with  slides  from  the  cultures,  they 
showed  no  visible  organisms.  Cultures  made  from  non<4nfective  beet 
leafhoppers  and  sugar-beets  gave  negative  results  in  all  cases,  though 
the  same  culture  media  were  used  and  identical  processes  followed 
throughout.    It  thus  appears  that  the  micro-organisms  present  in 
the  infective  leafliopper  have  a  filtrable  stage  in  their  life-history,  and 
cannot  be  obtained  from  cultures  from  non-infective  insects  or  from 
healthy  sugar-beets. 

Severin  (H.  H.  P.).  Life-history  of  Beet  Leafhopper,  Eutettix  tenellus 
(Baker)  in  Cahlomia.—  Univ.  Calif.  PubL  Eni.,  v,  no.  4,  pp.  37-^, 
4  pis.,  16  figs.,  13  refs.    Berkeley,  Cal..  1930. 

This  is  a  detailed  account  of  life-history  studies  of  Eutetiix  tenella, 
Baker,  carried  out  in  the  San  Joaquin  Valley,  California,  during  1919 
afld  1920,  a  summarv  of  which  h;is  already  been  noticed  [R.A.E.,  A, 
X.  135],  The  incubation  period  was  erroneously  stated  in  the  abstract 
^  this  paper  to  vary  from  11  to  15  days  instead  of  from  11  to  55. 
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Additional  information,  taken  from  the  author's  subsequent  work,  is 

also  incorporated  [xiii,  48,  63U  ;  xiv,  450]. 

The  following  is  taken  from  the  author's  summary  :  Three  generations 
of  the  beet  leallioppers  occur  in  the  San  Joaquin  Valley.  The  progeny 
that  develops  from  eggs  deposited  by  the  dark  adults  wintering  on  the 
plains  and  foothills  represents  the  first  or  spring  generation.  In  years 
with  late  spring  rains,  a  partial  second  brood  may  develop  during^  May 
aad  June  on  the  plains  and  foothills.  Large  numbers  of  pale  green 
adults  usually  congregate  near  the  entrance  of  the  Little  Panoche  Pass 
during  April,  and  mating  occurs  at  sunset.  A  sec(jnd  or  summer 
generation  develops  in  the  cultivated  areas  ;  congregations  of  enormous 
numbers  of  leafhoppers,  mating  and  migrations  occurred  from  26th  June 
to  26th  July  1919.  The  autumn  or  third  generation  comprises  the  dark 
adults,  most  of  which  fly  to  the  plains  and  foothills  during  the  autumn 
and  mate. 

The  minimum  preoviposition  period  of  first -brood  adults  was  3  days 
during  July  at  a  mean  tempt  rat  ure  of  80  -3  F.  The  preoviposition 
period  of  the  dark  overwintering  females  varied  from  3  to  4^  months ; 
hence  no  eggs  were  deposited  during  the  autumn.  The  following 
percentages  of  dark  females  collected  during  the  winter  on  the  Coast 
Range  had  fully  developed  eggs  in  the  ovaries :  December,  4 ;  January,  \ 
52r-6i  ;  February,  86-^9. 

McCoLLocH  (J.  W.)  &  Dean  (G.  A.).  Insects  injurious  to  Com.— - 
[Rep.]  Kansas  State  Bd.  Agric.,  xviii,  no.  191,  reprint  41  pp., 
a?  figs.  Topeka,  Kans.   [?  1930.] 

i  Ins  is  a  popular  account  of  the  bionomics  and  control  of  some 
twenty  of  the  more  important  insect  pests  of  maize  in  Kansas,  and 
includes  a  key  for  their  determination  partly  by  their  appearance  and 
partly  by  the  injury  caused. 


AiNSLiE  (G.  G.).    The  Bluegrass  Webworm. —  Tech.  Bull.  U.S.  Dept. 
Agric,  no.  173,  25  pp.,  4  iigs.,  21  refs.    Washington,  D.C.,  February  , 
1930. 

Cramhus  tcterrellus,  Zinck.,  is  widely  distributed  in  the  eastern  and  I 
south-eastern  parts  of  the  United  States,  but  is  most  abundant  in  the 
limestone  districts  of  Kentucky  and  Tennessee  wh^e  Kentucky 
bluegrass  (Poa  praiensis)  is  dominant.  The  literature  on  this  moth 
is  very  briefly  reviewed,  and  its  geographical  distribution  and  economic 
importance  are  discussed.  The*  damage  it  does  seems  to  be  limited 
entirely  to  more  or  less  pernuinent  f<rassland.  In  ordinary  seasons  it  is 
a  cause  of  serious  depletion  of  pastures,  and  in  dry  years  it  may  ehect 
the  complete  destruction  of  turf.  A  detailed  description  of  all  stages 
is  given.  In  the  field,  the  generations  cannot  be  distinctly  seijaratM ; 
from  the  time  the  first  moths  make  their  appearance  in  the  spring  they 
are  usually  continuously  present  in  fluctuating  numbers.  Cage 
obser\^ations,  carried  out  in  1915  and  1916,  in  central  Tennessee, 
indicated  that  under  ordinary  conditions  there  are  three  broods  each 
year,  the  egg  staije  lasting  5-7  davs,  the  larval  about  G  weeks  and  the 
pupal  5-15  days.  The  principal  liights  of  the  motiia  take  place  in 
May,  July  and  September,  and  hibernation  probably  occurs  in  the 
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le  larvae  construct  flimsy  tubes  of  silk  and  eartli  particles,  in  which 
remain  dating  the  day,  emerging  at  night  to  feed  on  the  leaves 
-asses.    The  number  of  instars  varies  widely ;  the  normal  is  eight, 

as  many  as  20  have  been  observed,  although  there  was  no  increase 
".p  after  the  eighth  instar.  Poa  pratensis  is  the  preferred  food- plant, 
the  larvae  will  feed  on  a  variety  of  grasses,  and  have  also  been 
ed  in  the  laboratory  on  wheat,  rye  and  maize.  The  pupae  are 
led.  iin  loosely  made  cells  constructed  in  the  earth  near  the  feeding 
"ow.  The  moths  probably  tly  considerable  distances,  and  are 
acted  to  lights  in  large  numbers.  They  oviposit  by  dropping  their 
I  at  random,  the  average  number  produced  being  about  200-250, 
LOugh  one  female  laid  564.  They  usually  live  7-10  days, 
n  one  instance,  a  parasite,  Cymodusa  mississippiensis,  Ashm.,  was 
red  by  the  author  from  a  pupa  of  Crambus,  and  a  larva  of  Chanting- 
hus  pennsylvcmicus,  DeG.,  was  observed  feeding  on  a  larva  in  the 
)al  case.  Asilid  flies  (Erax  acstnajis,  L.)  were  often  seen  to  capture 
moths.  No  practical  method  o£  controlling  the  larvae  has  been 
nsed  ;  poisoned  bran  bait  gave  no  apparent  results.  Light  traps, 
crated  from  dusk  until  mtdntght,  would  capture  large  numbers  of 
nale  moths  before  they  had  oviposited. 

usLEY  (H.  R).  OoGomnce  ol  the  Weevil  Phyrdenus  muriceus 
(Germ.)  in  Axizom— Pan-Pacific  Ent,,  vi,  no.  3,  pp.  127-128. 
San  Francisco,  Cal.,  January  1930. 

A  small  local  outbreak  of  Phyrdenus  muriceus.  Germ.,  occurred  on 
^g-plants  {Solanim  mdongena)  in  central  Arizona  during  the  summer 
:  1929.  On  2nd  August,  10  days  after  the  first  signs  of  infestation 
ere  observed,  25  per  cent,  of  the  plants  showed  detinitc  wilting, 
nd  a  month  later  75  per  cent,  of  the  crop  was  rendered  worthless.  The 
ifestation  did  not  extend  to  tomatos,  peppers  [Capsicum]  or  Datura 
leteloides,  growini?  close  to  the  egg-plants,  and  no  signs  of  infestation 
«^ere  found  in  a  field  of  egg-plants  about  100  yards  distant.  All  stages 
»f  the  weevil  were  present  in  the  field  on  2nd  August.  The  eggs  were 
:>UQd  just  below  the  surface  of  the  ground  near  the  stems.  The 
principal  damage  was  caused  by  the  larvae,  which  were  feeding  on  the 
oots  to  a  depth  of  about  3  ins.,  and  many  were  buried  in  the  tissue  of 
be  imderground  stems.  Pupae  were  found  in  earthen  cells  in  the 
^oil .  and  the  adults  were  feeding  on  the  stems  at  ground  level.  Probably 
he  wee\'il  has  only  one  generation  a  year,  since  larvae,  pupae  and 
ddults  had  all  disappeared  by  14tli  September. 

HucKKTT  fH  r  V    Dusting  and  Sprayiiig  Experiments  with  Potatoes 
on  Long  Island  m  1927  and  1928. — Circ.  N.  Y.  Agric.  Expt.  Sta,, 
nos.  94  &  108,  10  Cic  12  pp..  2  pis.,  4  figs.    Geneva,  N.Y.,  1st  Jan- 
.    uary  1928  Sc  1st  December  1928. 

Spraying  and  dustnig  experiments  on  potatoes  on  Long  Island  have 
been  continued  'R  A.E.  A,  xvi,  204\  Those  described  from  various 
districts  in  1927  indicated  that  tiic  iiuctuations  in  superiority  of  tlie 
relative  methods  were  chiefly  due  to  local  conditions.  The  outstanding 
result  in  1928 was  the  consistently  good  protection  afforded  by  Bordeaux 
mixtiire  to  the  potato  plant.  Calcium  arsenate  was  included  in  varioiis 
sprays  and  dusts  for  the  control  of  the  Colorado  potato  beetle  [Leptino- 
tarsa  decemlineata.  Say]  and  flea-beetles.   The  use  of  special  appUcations 


J- 


^  kj  o^uo  i.y  Google 


376 


i 
I 


of  nicotme  to  control  Aphids  was  not  warranted  by  final  results,  as: 

these  insects  were  largely  controlled  by  disease.  Little,  if  any,  advan- 
tage was  gained  by  spraying  with  three  noszles  per  row  instead  of  two, 

Clat^k  (F  p.).  Some  Constituents  of  Derris  and  "  Cube  Roots 
other  than  Rotenone.  — Sr/t  nrr,  Ixxi,  no.  1841,  p.  396.  9  refs. 
New  York.  N.Y.,  11th  April  1930. 

Since  derris  extracts  may  contain  little  or  no  rotenone,  hitherto 
considered  mainly  responsible  for  their  activity,  and  '^till  make  efrVrtivr 
sprays,  such  preparations  nni--t  contain  other  insecticuiai  prupertie- 
Recently,  it  has  been  shown  tliat  rotenone  is  present  in  large  amount-- 
in  the  Peruvian  fish-poison  "  cube/'  which  is  the  root  of  a  plant  stated 
in  a  footnote  to  have  been  recently  identified  as  Lonchocatpus  nicou 
[cf.  R.A.E..A,  xviii,  357].  Extracts  of  this  material  are  used  to  some 
extent  as  an  insectiridr-  in  South  America.  Like  drtri'^  root,  "cube" 
yields  a  large  quantity  of  non-crystaJlisable  material,  which  remains 
in  the  rotenone  mother  liquors. 

The  non-crystalline  extracts  of  derris  and  "cube"  roots  were 
studied  to  determine  ydiether  it  was  possible  to  obtain  any  material  of 
definite  composition  that  might  be  responsible  for  their  physiological 
action  upon  fish  or  insects.  When  the  non-crystalline  material  from 
derris  root  was  dissolved  in  methyl  or  ethyl  alcohol  and  suitabh-  treated, 
a  numb!  r  of  well-defined  crystalline  compounds  wcrr  obtained,  and 
three  subj,tances  invariably  predominated,  a  monoh}  druxy  dimethox^" 
compound,  CjjHjgO,,  melting  at  218-220°  C,  a  dimethoxy  compound. 
CssHs^Oe,  melting  at  171^  C.»  both  of  which  have  be«n  found  in 
Tephrosia  (Cracca)  toxicaria,  and  a  dimethoxy  compound,  C^fi^fi^^ 
possibly  tcphrosine,  having  a  melting  point  of  ISfe"  C.  W'hen  thie 
rotenone  mother  liquors  from  "  cube  "  root  were  submitted  to  the 
same  treatment,  they  also  yielded  a  cr^'stalline  mixture  that  proved  to 
be  either  tephrosine  and  the  compound  melting  at  171^  found  in  derris 
and  Tephrosia,  or  a  mixture  of  these  two  compounds  and  a  yellow 
crystalline  dimethoxy  compound  with  a  melting  point  of  217^  C.  The 
yields  of  these  products,  both  from  derris  and  "  cube  "  were  remarkably 
high.  Some  samples  of  derris,  which  yielded  less  than  1  per  cent, 
rotenone,  gave  4-5-5  per  cent,  of  the  crude  crystalline  mixture,  and  the 
samples  of  "  cube  "  yielded  uniformly  about  5-5  per  cent,  of  a  2 : 1 
mixture  of  tephrosine  and  the  compound  with  a  melting  point  of 
171  °.  Further  work  is  in  progress  upon  these  substances,  but  from  the 
anal3^iad  data  available  it  appears  that  all  these  compounds,  including 
rotenone,  are  more  or  less  related,  and  that  this  small  group  of  diemical 
compounds  may  be  responsible  for  the  toxic  properties  of  many  widely 
distributed  tropical  fish-poisoning  plants. 

Marlatt  (C   T  )    Report  [1928-29]  of  the  Chief  of  the  Bureau  o! 
Entomology.— 39  pp.   Washington,  D.C.,  U.S.  Dept.  Agric,  1929. 

The  work  of  the  United  States  Bureau  of  Entomology  for  the  year 
1928-29  is  reviewed.  Details  are  given  of  the  investigations  that 
are  being  carried  out  at  the  various  experiment  stations  throughout  the 
country.    Much  of  the  information  has  already  been  noticed  from  other 

sources. 

Infestation  by  the  plum  curcuho  [Conotraclielus  nenuphat,  Hbst., 
in  the  southern  States  was  more  serious  during  1929  than  at  any  time 
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since  1921.  The  lesser  peach  borer  [Aegcria  pictipes,  G.  &  R.],  which 
infests  the  trunks,  laiger  Umbs  and  crotdies  ci  peach  trees,  was  preva- 
lent m  the  orchards  the  south-east.  Fdradidilofobenzene  dissolved 
in  cottonseed  oU  and  applied  with  a  brush  to  the  infested  areas  killed 

the  larvae  rapidly  without  injury  to  the  trees.    Various  experiments 
were  carried  out  for  the  control  of  the  pecan  leaf  case-bearer  [?  Acrobasts 
paUiolella,    Rag.],  including  dusting  with  aeroplanes  [cf.  R.A.E., 
A,  xviii,  66]  and  with  ground  machines.    In  the  latter  case,  the  best 
results  were  obtained  with  a  dust  consisting  of  20  percent,  monohydrated 
copper  sulfate,  10  per  cent,  lead  arsenate  and  70  per  cent,  hydrated 
lime,  the  factory-mixed  dusts  giving  better  control  than  the  home-made 
ones.    Good  results  were  also  obtained  with  Paris  green,  monohydrated 
copper  sulphate  and  hydrated  lime,  and  there  was  no  injury  to  the 
loliage.    In  dusting  experiments  with  calcium  arsenate  against  the 
blueberry  maggot  [RhagoUlis  pomonella,  Walsh],  one  application  re- 
salted  in  a  reduction  of  62*69  per  cent,  in  ^e  number  of  larvae  and 
two  applications  in  a  reduction  of  89*6  per  cent.«  when  compared 
with  the  number  in  an  untreated  plot.     Two  applications  by 
aeroplane  at  the  rate  of  6-61  lb.  per  acre  reduced  the  infesta- 
tion by  82-86  per  cent.    The  cost  greatly  exceeded  that  of  appli- 
cation by  ground  machines,  but  would  be  decreased  if  a  larger 
area  were  treated.    In  connection  with  studies  on  the  Japanese  beetle 
[PopiUia  japonica,  Newm.]>  it  was  found  that  the  most  satisfactory 
extracts  of  pyrethrum  were  obtained  with  pyridine,  acetone,  and 
i^opropyl  alcohol,  and  that  derris  is  most  effective  when  extracted 
with  coal  tar,  naphtha  or  ethyl  alcohol.    Extracts  of  pyrethrum  and 
dcms  are  almost  equally  effective  against  P.  japotiica.    On  maize  this 
pest  was  controlled  by  a  dust  composed  of  9  parts  hydrated  lime  and 
1  part  lead  arsenate  applied  when  the  dew  was  still  on  the  plants.  In 
sections  of  eastern  New  England  where  sweet  com  is  grown,  successful 
efforts  have  been  made  to  lengthen  the  market  period  for  the  finer 
varieties  of  this  vegetable  by  placing  the  ears  in  cold  storage  at  freezing 
temperatures.    It  was  found  that  when  the  maize  was  kept  at  or  near 
t^^F.,  larvae  of  the  European  corn  borer  [Pyrausta  nubilalis,  Hb.j 
rapidly  succumbed  and  that  all  were  dead  after  100  hours. 

Trapping  was  only  partly  effective  in  controlling  the  dried  fruit 
^>eetle  [Carpophilus  kmipterus,  L.]  in  the  fig  ordiards  of  central 
California  owing  to  the  greater  attractiveness  of  ripening  figs.  The 
effectiveness  of  the  bait,  which  consisted  of  a  slowly  fermenting  mass 
of  dried  peaches,  was  increased  by  allowing  it  to  become  infested  with 
larvae  of  C.  hemipterus. 

The  possibility  of  the  larvae  of  the  Mediterranean  fruit-fly  [Ceralitis 
^pikUa,  Wied.]  surviving  in  Citrus  juice  was  investigated  at  the 
Hawaiian  laboratory.  In  one  experiment  the  larvae  were  permitted 
to  obtain  air  at  the  surface  of  the  liquid  and  in  the  other  this  was 
prevented.  Out  of  1,447  larvae  in  the  first  experiment,  none  survived 
ior  more  than  5  days.  Out  of  7,800  larvae  in  the  second  experiment, 
none  survived  for  72  hours.  Studies  on  the  susceptibility  of  Guatemalan 
avocados  to  attack  by  this  fly  showed  that  under  cage  conditions  even 
^  varieties  with  the  thickest  skins  were  infested,  but  in  the  field 
pi^y  4  out  of  1.269  fruits  were  proved  to  be  naturally  infested  At  the 
J^^ary  at  Cuemavaca,  Mexico,  experiments  were  carried  out  in 
burning  at  different  depths  fruit  infested  with  the  larvae  of  fruit- flies. 
Jo  adults  of  Anastrepha  striata,  Schiner,  were  able  to  emerge  from  a 
wpth  of  more  than  9  inches,  whereas  those  of  A.  ludens,  Lw.,  penetrated 
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through  18  inches  of  soil  in  several  experiments  It  was  found,  however, 
that  many  more  reached  the  surface  when  the  fruit  was  buried  in  a 

shady  sitaation  than  when  it  was  in  one  exposed  to  the  sun,  a  fact  that 
probably  accounts  for  the  protection  afforded  by  burial  to  a  depth  of 
18  inches  in  the  Rio  Grande  Valley.  Observations  on  the  biology  of 
A .  ludens  showed  that  the  pre-mating  period  of  Hies  emerging  in  Januar}' 
averaged  25  days,  and  even  males  were  alive  after  5  months  One 
female  deposited  298  eggs  during  a  period  of  47  days.  The  adults 
were  believed  to  feed  on  wild  yeast-like  organisms  that  occur  on  the 
outside  of  fruits  and  elsewhere.  Cultures  were  therefore  made  of  the 
yeast  carried  on  the  legs  of  the  flies,  and  it  was  found  that  adults 
confined  with  this  medium  as  their  only  source  of  food  were  still  alive 
after  2^  months.  In  i^lorida  such  yeasts  may  form  an  importaiu 
part  of  the  diet  of  Ceratitis  capitala,  for  flies  of  this  species  that  were 
dying  rapidly  on  sugar  and  water  survived  for  long  periods  if  given 
yeasts. 

Where  a  crop  is  sufficiently  valuable,  good  results  can  be  obtained 
against  wircworms  by  apphing  carbon  bisulphide  directly  to  the  soiL 
Used  at  the  rate  of  one  fluid  ounce  in  holes  4  ins.  deep  and  18 ins.  a]iart. 
this  fumigant  will  give  a  mortality  approaching  100  j>er  cent.  Tiie 
best  results  are  obtained  when  the  soil  is  uniform,  of  loose  texture,  with 
a  moisture  content  of  at  least  10  per  cent.,  and  a  temperature  above 
50**  F.  Further  studies  on  the  hibernating  quarters  of  the  strawberry 
weevil  [Anthonomv<  I'gnaius,  Say]  confirm  results  already  noticed 
[R.A.E..  A,  xvii,  2741.  Careful  burning  of  the  narrow  strip  of  infested 
woodland  has  in  some  cases  reduced  the  numbers  of  the  weevils  to  a 
point  where  direct  control  with  poisoned  dust  was  uriii'  i  rssarv,  but 
this  method  is  not  advocated  unless  the  fire  can  be  coiiimed  to  the 
area  in  which  they  are  hibonating.  The  most  important  cultivated 
food-plants  of  A.  signatus  in  North  Carolina  are  strawberry,  dewberry 
and  blackberry,  the  more  important  wild  ones  being  huckleberry, 
choke-berry,  wild  blackberry  and  dewberry.  The  survival  of  the 
larvae  in  cut  buds  is  largely  dependent  on  the  stajTe  of  development 
of  tlie  l)uds  and  on  moisture  conditions ;  their  mortality  is  increased 
in  the  presence  of  excessive  or  insufficient  moisture.  Pyrethrum  was 
found  to  be  the  only  material  that  was  toxic  to  the  cdery  leaf-tyer 
[Phlyctaenia  rubigalis,  Gn.]  and  at  the  same  time  was  not  injurious  to 
the  foliage  and  did  not  leave  an  objectionable  residue.  In  experiments 
undertaken  with  the  object  of  lessening  the  cost  of  treatments,  pyre- 
thrum diluted  with  50  per  cent,  lime  or  sulphur  gave  commercial  control 
The  European  earwig  [  Forficula  auricularia,  L.]  is  showing  a  tendciicx 
to  become  an  agiicultural  pest  and  is  spreading  in  rural  areas.  It  h<is 
caused  considerable  damage  in  market  gardeiis  to  cabbage  and  carrot 
seedlings  and  also  feeds  on  celery,  beans,  potatoes  and  peas.  It  shelters 
in  the  heads  of  cabbage  and  lettuce  and  reduces  the  market  value  of 
these  crops. 

In  connection  with  the  control  of  the  boll  weevil  [Antlwrnmus 
grandis,  Boh.],  a  number  of  dusting  machines  have  a]^j)earcd  on  the 
market  that  expel  a  large  quantity  of  dust  and  allow  it  to  drift  across 
the  field,  so  that  swaths  of  nom  300  to  500  ft.  can  be  treated.  Careful 
tests  of  such  dust  douds  showed  that  a  large  quantity  of  the  dust  was 
wasted  ownng  to  an  overdosage  close  to  the  machine  and  an  irregular, 
inefhcient  dosage  over  the  remainder  of  thr  area. 

The  loss  in  timber  in  '^nuthem  Oregon  and  northern  California  due  to 
the  destruction  of  western  yellow  pine  {Pinus  ponderosaj  by  baric 
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:etles  in  1928  was  estimated  at  £2vS0,000.  It  was  found  that  Than- 
intus  (Enoclenis)  niiirivenlris,  Lee,  the  most  important  predator  of 
.e  western  pine  beetle  Dejuiroctonus  brevicomis,  Lec.j,  often  migrates 
considerable  numbers  during  the  late  larval  period  to  the  soil 
vind  the  base  of  the  tree,  and  large  numbers  of  these  Clerids  can  be 
eserved  by  preventing  the  burning  of  the  stump  and  surrounding 
'ound  cover  during  control  operations.  Investigations  in  Minnesota 
id  Wisconsin  on  the  larch  sawfiy  [Lygaeanemaius  erichsoni,  Htg.] 
ere  continued,  and  it  was  concluded  that  this  species,  in  which 
lere  is  one  male  to  25  females,  reproduces  parthenogcnctically,  at 
ast  in  part.  It  is  much  more  susceptible  to  high  temperatures  than 
lost  insects,  and  the  development  of  new  growth  at  the  time  of 
v'iposition  has  a  distinct  effect  on  the  number  of  eggs  deposited  by 
ich  female.  Encouraging  results  have  been  obtained  in  the  work  of 
itrodudng  parasites  for  the  control  of  the  phie  tip  moth  [Rhyachnia 
f^usirana  buskneUi,  Busck]  in  Nebraska.  The  parasite,  Campoplex 
^usiranae,  Cushman,  has  increased  rapidly,  and  the  rate  of  parasitism 
as  been  raised  from  about  20  to  over  50  per  cent,  in  localities  where 
t:  has  become  established.  Defects  in  chestnut  timber  were  caused 
hiefiy  by  MeliUomnta  sericeiim,  Harris  (timber  worm),  and  those  in 
7hite  oak,  and  chestnut  oak  in  particular,  by  Corthylus  columbianus, 
lopk.  (pinhole  borer).  A  characteristic  stain  accompanies  injury  by 
17.  columbianus,  increasing  the  area  of  the  defect  Hibernating  larvae 
>£  the  satin  moth  [Stilpnotia  solids,  L.]  are  affected,  sometimes  to  a 
iigh  degree,  by  fungi,  and  preliminary  observations  have  shown  that 
wo  species  are  concerned,  Beauveria  globulifera  and  Isaria  sp.  Experi- 
nents  indicate  that  very  voung  larvae  of  the  gipsy  moth  [Porthelria 
iispar,  L.j  mviV  be  controlled  by  3  lb.  lead  arsenate  to  100  U.S.  gals, 
vater  and  older  larvae  by  4  lb.  to  100  U.S.  gals,  provided  that  fish-oil 
s  added  at  the  rate  of  4  oz.  to  each  pound  ui  poison.  Promising  results 
lave  also  been  obtained  against  5.  solids,  using  5  lb.  lead  arsenate  to 
100  gals,  water  with  the  addition  of  20  oz.  fisb-oU.  This  application, 
nade  during  the  first  two  weeks  in  June  in  New  England,  kills  the  half- 
^own  larvae,  and  sufficient  poison  is  retained  by  the  foliage  to  control 
the  newly-hatched  larvae  feeding  in  August  and  September. 


Summanr  lor  Insect  Pest  Surv.  Bull.,  ix,  no.  10,  pp.  383  103, 

3  maps,  multigraph.    Washington,  D.C.,  U.S.  Dept.  Agric,  iy29. 

This  is  a  review  of  the  situation  with  regard  to  the  more  impK>rtani 

insect  pests  in  the  United  States  during  1929.  Maps  arc  given  showng 
the  present  distribution  of  Murgantia  hislrionica,  Hahn  (harlequin  bug), 
which  did  considerable  damage  in  the  Gulf  Coast  vegetable  districts 
to  a  variety  of  cruciferous  plants,  Epiluchna  corrupta,  Muls.  (Mexican 
bean  beetle),  the  winter  survival  of  which  in  the  southern  States  was 
the  highest  of  any  year  on  record,  and  Ttbicm  {Tihidna)  septmdedm, 
L.  (periodical  cicada),  brood  iii  of  which  appeared  in  a  number  of  places 
in  Iowa,  Illinois,  Missouri,  Ohio  and  West  Virginia.  Severe  infestations 
of  woodland  growth  of  poplar  by  Stilpnotia  so/fas,  L.  (satin  moth)  were 
observed  for  the  first  time  in  New  England  :  previously  poplars  and 
willows  on  estates  and  roadsides  only  had  been  attacked.  Malacosoma 
fragilis,  Stretch  (tent  caterpillar)  was  very  abundant  lorally  in  Cali- 
fornia. M.  disslria,  Hb.,  and  M.  pluvialis,  Dyar,  were  mure  numerous 
in  western  Washington  than  they  had  been  at  any  time  for  several  years, 
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defoliating  fruit  and  other  trees  and  shrubs.  Campopiex  frusfntnae, 
Cushman,  which  was  introduced  into  the  pine  plantations  in  Nebraska 
in  1926  for  the  control  of  Rhyacionia  frustrana  bushndli,  Busck,  has 
increased  greatly  in  the  last  three  years,  the  tip-moth  infestation  ha\Tng 
been  reduced  from  92  to  33  per  cent. 

Lepidoptera  observed  for  the  first  time  in  North  America  during  the 
year  were  Chrysodista  linnet,  Q,,  on  lime  [TUia]  near  New  York 
City  ;  Batodcs  angusHorana,  Haw.,  on  yew  in  Victoria  (British  Cohun- 
bia)  ;  Cnephasia  longana,  Haw.,  on  strawberry  fruit  in  Oregon;  and 
Epinolia  subviridis,  Heinr.,  which  attacks  cypress  [Cifpri'ssus]  and  was 
described  as  new  during  the  year,  its  distribution  including  British 
Columbia,  Washington  and  California. 

Insects  observed  in  new  localities  included  the  apple  ma^ot  {Rhtigo- 
UHs  pomoneUa,  Wal^),  in  Georgia;  Pseuiococcus  boninsist  Kuwana, 
in  Mississippi ;  and  the  filbert  bud  mite  {Eriophyes  avdlanae,  NaL), 
in  Connecticut.  A  very  unusual  infestation  of  strawberry''  crowns  by 
the  larvae  of  Chrysohothris  puhcsccns,  Fall,  was  reported  from  Washing- 
ton.  A  similar  instance  occiurred  in  Oregon  in  November  1928. 

TMTbook  ol  Agrieattme  1988.-^o,  v+II45  pp.»  250  figs.,  90  maps. 
Washington*  D.C.,  U.S.  Dept.  Agric,  1929. 

This  is  the  third  in  a  series  of  yearbooks  intended  primarily  to  inform 
the  pfactical  farmer  of  the  latest  developments  in  agriculture.  It 
contains  numerous  short  articles  dealing  with  the  research  and  regulatory 
work  of  the  Department  of  Agriculture  and  other  recent  work  in 
agricultural  science  and  practice  Tn  his  report  (pp.  1-116)  the 
Secretary  of  Agriculture  deals  with  the  progress  of  economic  entomology, 
particularly  in  the  control  of  the  Japanese  beetle  [Popillia  japonica, 
Newm.J  and  the  insect  pests  of  flour,  in  preventing  the  spread  of  the 
Europcsm  corn-borer  [Pyrausta  nub&alis,  Hb.]  and  the  gipsy  moth 
[Porthe^ria  dispar,  L.],  and  in  the  prediction  of  outbreaks  of  the  sugar- 
beet  leafhopper  [EutetUx  tenella,  Baker].  He  also  discusses  the 
maintenance  of  plant  quarantines,  the  establishment  of  the  Plant 
Quarantme  and  Control  Administration,  the  apparent  elimination  of 
the  Mexican  fruit-worm  [Anastrepita  ludens.  Lw.]  from  the  lower  Rio 
Grande  V'alley,  and  the  measures  taken  for  the  control  of  the  pink 
bollworm  [Platyedra  gossypidla,  Saund.]  in  the  main  cotton  belt  in 
Texas. 

Papers  of  entomological  interest  include  the  following  :  Airplane 
Dusting  of  Cotton  Fields  proves  Ineffective,  Economical,  by  B.  R.  Coad 
(pp.  117--120),  which  ^ives  a  brief  history  of  this  method  of  applying 
insecticides  and  exj)Iains  its  advantages  ;  Corn-borer  Control  by 
Mechanical  Means  is  advanced  a  Stage,  by  R.  B.  Gray  (pp.  222-224),  in 
which  a  low-cutting  attachment  for  maize  buiders  is  described ;  Cora- 
borer  Research  lays  Foundation  for  Control  of  the  Pest,  by  W.  R. 
Walton  (pp.  224-2:27),  which  describes  very  briefly  the  research  work 
that  has  been  carried  out  in  connection  with  the  control  of  Pyrausk 
nubilalis  since  its  discovery  in  1917  ;  Gipsy  Moth  and  Brn^\m-  tail 
Moth  [Nygmia  phaeorrhoea,  Don.]  Campaign  Status,  by  A.  F.  Burgess 
(pp.  342-345)  :  Insect  Control  in  National  Parks  is  many-sided 
Problem,  by  H.  E.  Burke  (pp.  382-385),  in  which  tiic  auiiior  points 
out  that  as  the  national  park  forests  are  not  established  Ux  economic 
objects,  but  for  the  recreational,  educational  and  historical  value  of  the 
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tes,  etc.,  more  intensive  and  costly  measures  of  control  are  both 
ssible  and  justifiable ;  Insect  Pest  Survey  assembles  Data  from  all 
jets  of  the  Countr>',  by  J.  A.  Hyslop  (pp.  385-388),  which  gives  an 
count  of  the  work  of  the  Insect  Pest  Survey  organisation  ;  Japanese 
•etle  in  narrow  Range  meets  Variety  of  Conditions,  by  H.  Fox  (pp. 
t>— 398),  in  which  the  author  points  out  that  even  within  the  hmits 
a  narrowly  circumscribed  area,  environmental  conditions  may  be 
.countered  that  are  sufficiently  diverse  in  character  or  intensity  to 
Lve  a  marked  influence  on  the  rate  of  increase  and  of  spread  of  P. 
ponica,  and  that  the  present  areas  of  exceptionally  heavy  infestation 
ithin  the  heavily  infested  section  no  longer  coincide  with  the  original 
sntre  of  maximum  density ;  Japanese  Beetle  is  controlled  on  some 
rees  by  Spra^nng,  by  L.  B.  Smith  (pp.  398—101),  in  which  rccommenda- 
ons  are  given  for  spraving  apples,  peaches,  grape-vines  and  ornamental 
irubs  with  lead  arsenate  against  P.  japonica  ;  Mexican  Bean  Beetle 
Epilachna  corrupla,  Muls.]  continues  Destructive  Spread  in  eastern 
r.S.,  by  N.  F.  Howard  (pp.  460-462)  ;  Red  Clover's  Hairiness  in 
kinerican  Types  is  due  to  the  Leaf  Hopper,  by  A.  J.  Fieters  (pp.  521- 
24) »  in  which  the  author  suggests  that  the  hairiness  of  the  American 
ypes  of  clover  (which  is  descended  from  the  English  and  Flemish 
•arieties  that  have  closely  appressed  hairs)  is  due  to  the  gradual 
limination  of  the  smooth-haired  plants  by  iLvipoasca  fabae,  Harr., 
^hirh  avoids  the  more  hairy  types  ;  and  Spray  Residue  Removal  by 
Icchanical  Methods  is  Extensively  Tested,  by  L.  A.  Hawkins  (pp.  553- 
•55),  which  briefly  discusses  the  use  of  hydrochloric  acid  and  the 
mportance  of  thorough  rinsing  in  the  removal  of  arsenical  residue 
rem  fruit  and  vegetables. 

!if ACKiE  (D.  B.).  1110  Oampaign  against  fhe  Mediterraneaii  Flrnit  Fir 
and  the  present  ffitnation  in  Honda.— Mow.  Bull.  Dept.  Agtic. 
California,  xix,  no.  2,  pp.  107-115.   Sacramento,  Cal..  February 

im 

This  is  a  detailed  account  dealing  with  the  methods  adopted  against 
the  Mediteiranean  fruit-fly  [Ceratiiis  capitata,  Wied.]  hi  Florida  and 
the  measures  employed  in  preventing  its  spread  [c/.  R^,E.,  A,  xviii, 

173.  etc.\  A  careful  survey  of  all  wild  fruits  in  the  areas  surrounding 
every  property  in  Flnrirln  at  any  tiinr  known  to  have  been  infested 
was  conducted.  Altogether  nearly  800  square  miles  wi  re  surveyed,  but 
no  case  of  infestation  has  been  found  on  any  of  the  native  fruiting 
plants  in  uncultivated  land.  Up  to  1st  December  experiments  have 
shown  that  oviposition  and  larval  development  can  occur  in  over  a 
hundred  species  of  Florida  fruits,  and  an  even  greater  number  are 
potential  hosts. 

McDamiel  (E.  L).   The  Strawberry  Root-Weevil  as  a  Pest  in  Conifer 

Hmseries. —  Quart.  Bull.  Michigan  Agric.  Ex  pi.  Sta.,  xii,  no,  3, 
pp.  102-105,  3  figs.,  3  refs.   East  Lansing,  Mich.,  February  1930. 

During  the  spring  of  1929,  the  strawberry  root-wee\dl,  Otiorrhynchus 
(Brackynhinus)  ovatus,  L»,  appeared  as  an  important  pest  of  young 
conifers  in  a  large  nursery  in  Michigan  [cf.  R.A.E.,  A,  xii,  98].  Arbor- 
vitae  [Thuja]  and  various  species  of  pine,  spruce  and  larch  were 
attacked  by  lart^e  numbers  of  larvae,  which  stripped  the  bark  from  the 
main  roots  an  inch  or  so  below  the  surface  of  the  soil.    The  damage 
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was  most  severe  on  three-year-old  seedlings  and  particularly  on  Norway 

spruce  [Picea  excelsa].  Older  trees  and  species  with  a  branchins:  root 
system  were  better  able  to  withstand  injury.  The  lirst  adult  \vee\ils 
emerged  early  in  June.  There  is  only  one  annual  generation.  thDni^h  the 
adults  live  for  a  year  or  more,  some  ovipositing  both  in  auLunm  aiiu 
in  spring. 

llie  winter  is  passed  in  both  larval  and  adult  stages.   It  is  suggested 

that  two-year-old  seedlings  should  be  taken  up  in  autunm  and  stored 
in  cellars  until  the  following  spring,  since  the  most  dangerous  period 

through  which  the  seedling  passes  is  the  spring;  of  the  third  year.  The 
roots  uf  trees  sent  out  from  infested  nurseries  can  be  cleared  of  lixe 
larvae  by  washing. 

Friederichs  (K.).  Die  GrondfraEren  und  Gesetzmassigkeiten  der  land- 
ond  forstwirtschaftlicheu  Zoologie  insbesondere  der  Entomologie. 
[The  Basic  Problems  of,  and  Laws  governing,  Applied  Agricultural 
and  Forest  Zoology,  especially  Entomology.] — ^ifed.  8vo,  Bd,  I, 
xi  f  419  pp.,  127  figs. ;  Bd.  II,  vi-f 463  pp.,  166  figs.,  10  pp.  refs. 
Berlin.  P.  Parey.  Price,  2  vols.,  cloth,  M,  64. 

This  work  is  an  attempt  to  discuss  from  the  ecological  point  of  view 
all  the  main  problems  of  economic  zoology,  and  in  particular  of  ento- 
mology. The  study  of  pests  is  defined  as  economic  ecology,  the  main 
aim  of  which  is  the  investigation  of  the  conditions  of  the  fluctuations 
in  their  numbers,  which  are  the  cause  of  outbreaks. 

The  first  volume  deals  with  the  more  general  ecological  problems. 
The  distribution  oi  anunals  by  habitats  and  methods  for  the  quantita- 
tive studies  of  the  population  and  of  the  environmental  factors  are 
described.  Data  on  the  influence  of  the  various  factors  (temperature, 
light,  humidity,  food,  etc.)  on  the  life  and  development  of  animals  are 
summarised.  A  special  chapter  is  devoted  to  the  ecology  of  animal 
communities  and  another  to  the  animal  population  of  the  soil. 

The  second  volume  begins  with  a  chapter  on  the  history  and  present 
organisation  of  economic  entomology  in  the  United  States  (this  section 
is  a  translation  of  a  paper  by  L.  O.  Howard  IR.A.E..  A,  xv,  507j), 
Germany  and  Austria.  A  discussion  on  the  course  of  invasions  by  an 
introduced  pest,  and  on  outbreaks  of  native  pests  occupies  another 
diapter,  all  factors  influencing  the  course  of  sudi  outbreaks  being 
summarised.  The  longest  chapter  of  the  volume  deals  fully  with 
various  methods  of  technical,  cultural  and  biological  control.  Two 
chapters  are  devoted  to  useful  animals,  including  the  insects  acting  as 
pollenisers,  the  silkworm  and  the  honey-bee. 

Each  volume  has  a  separate  subject  index  ;  the  first  includes  a  list  of 
the  mam  ecological  terms  in  German  and  in  English,  and  the  second 
is  concluded  by  a  bibliography  of  selected  books  and  periodicals, 
while  references  to  papers  on  special  subjects  are  given  in  footnotes 
throughout  the  work. 

Mi^TALNiKov  (S.)  &  Chorine  (V.).   Etude  ma  l^imnwmiM  nitnrdle  «t 

aO<|Qise  des  Pvrausfa  nubilalis. — Ann.  Inst.  Pasteur,  xliv,  no.  3, 
pp.  273~2d7,  1  pi.,  1  fig.,  71  reis.   Paris,  March  1930. 

This  accoimt  of  experiments  on  the  immunity  of  the  larvae  of 
Pyrausia  nubilalis,  Hb.,  from  certain  diseases  is  largely  the  same  as 
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.e  already  noticed  [R.A,E.,  A,  xviii,  142].  but  the  reactions  concerned 
the  production  of  this  immunity  are  discussed  in  somewhat  greater 


Papers  noticed  by  Title  only. 

ATHCAFT  (r  s  )  Wtt  t  t?  I  )  Analyses  of  Materials  sold  as 
Insecticides  and  Fungicides  during  1929.— Bull.  New  Jersey 
Agric.  Expi.  Sta.,  no.  485,  16  pp.  New  Brunswick,  N.J.,  October 
1929. 

iOBiNsox  (R.  H.)  &  \\'hitaker  fC.  R).  The  Cfhemical  Composition 
of  Insecticides  and  Fungicides. — Circ.  Oregoti  Agnc.  Expt.  Siu., 
no.  95,  19  pp.  Corvallis,  Ore.,  December  1929.  [Cf.  RA,E., 
A,  XV,  184,  etc] 

Barnes  (J.  W.)  &  Murray  (C.  W.).  Aflentaof  of  the  ChiMt  Method 
for  the  Detennmation  of  minute  Quantities  of  Arsenic. — Indmt. 
Enf^nf^.  Chem,,  Anal,  edn.,  ii,  p.  29  (reprint  5  pp.).  Easton,  Pa., 
15th  Januan^  1930. 

(F.  L  ).   Methoden  zum  Studium  der  Giftigkeit  magengiftiger 

Insektizide.  [Methods  for  the  Study  of  Stomach-poison  Insecti- 
cides.]— Anz.  Schddlingsk.,  v,  no.  11,  pp.  133-139,  10  figs.,  6  refs. 
Berlin,  15th  November  1929.  [See  R.A.E.,  A,  xiv,  281,  454  ; 
xviii,  311.] 

Petersen  (\\\).  Die  Blattminierer-Gattungen  Ltthocolletis  und  Nepii- 
cula  ^.)*  ^  Nepiicida  Z.—Steain.  mL  Ztg.,  xci,  no.  1, 
pp.  1-82,  3  pis.,  16  figs.,  41  reis.  Stettm,  1990.  [Cf,  RA.B,, 
A,  xvi,  59.] 

KtiHN  (A.)  &  Henke  (K.).  Genetische  und  entmcklungs-physiok)* 
giai^  Untsrsuchungen  an  der  Mehlmotte  Kphestia  kuhniella  ZeUer. 

[Genetic  and  developmental-phy^^iolf^J^ical  Researches  on  the  Meal 
Moth,  E.  kuhniella.] — Abh.  Ges.  Wiss.  GoUingen,  mat.-phys.  Kl., 
N.S.,  XV,  121  pp.,  5  pis.,  1929.  (Abstract  in  Zbl.  Bakt,  (2)  Ixxx, 
no.  8-14,  p.  320.  Jena.  20th  February  1930.) 
Andersen  fK.  T.).  Der  Einfluss  der  Temperatur  und  der  Luftfeucht- 
igkeit  aui  die  Daner  der  Eizeit.  I.  Beitiag  zu  einer  exakten 
Biologie  ta  linMeii  Ofanrflgglm  (SiUma  Hneaia  L.).  [The 
Influence  of  Temperature  and  Atmospheric  Moisture  on  the  Length 
of  the  Eu-  -  I.  Contribution  to  an  exact  Biology  of  Sitona 
lineata.]—Z  Morph.  Ockol.  Ticre,  xvii,  no.  4,  pp.  649-676,  4  figs., 
30  refs.    Berlin.  17th  April  1930. 

Malenotti  (H  V  Eine  neue,  biUige  und  erfolgreiche  Bekampfungs- 
methode  der  Maulwurfsgrille  (Werae).  [A  new.  chea}^  and  successful 
Method  (Poison  Bait)  for  combat inc:  Gryllolalpa  gryllotalpa,  L.] — • 
Anz.  Schddlingsk.,  vi,  no.  2,  pp.  17-21,  1  fig.  Berlin,  15th  February 
1930.    [See  R.A.E.,  A.  xviii.  45,  335.] 

Light  (S.  F  ).  Notes  on  PhiUppine  Termites,  IV.—Philipp.  J.  Set., 
xlii,  no.  1,  pp.  13^,  8  pis.,  1  fig.,  23  refe.  Manila,  May  19d0« 
[C/.  R.A.E,,  A,  xviu,  195.] 

MouLTON  (D  ).  The  Tbysanoptera  of  Japan:  New  Species,  Notes,  and  a 
List  of  all  known  Japanese  Species. — Annot.  zool.jap.,  xi.  no.  4,  pp. 
287-^7,  10  figs.   Tokyo,  20th  December  1928.   [Reed.  1930.] 
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Hazelhoff  (E,  H  ).   Wittelnis-  en  Topkxnderlwsirljding.  [Mbon 

against  Oregma  la)iiu/ra,  Zchnt.,  and  Scirpophaga  irUada,  Sn..  q 

Sngar-canc  in   Java.j    Orgaan  v.d.   Suikertechnici,  Ang:.-vr 


1929.  reprint  19  pp.    Djokja.  1929.    [C/.  R,A.E.,  A,  xs^m 

xviii,  194  ]  '  *  I 

Glendenning  (R  ).  Furtbei  Additions  to  the  List  of  Aphids  of  Bdtirt 
Colombia. — Proc.  Ent.  Soc.  Br.  Columbia,  1929,  no.  26,  p|]u.$f^; 

Vancouver,  B.C.,  1929.    [Reed.  1930.1  | 

MoRDviLKo  (A.).   Aphids  of  the  Subtribe  Honnaphidina. —  C.R,A 
Set.  U.R.S.S.,  1930,  pp.  168-172.   Leningrad,  1930. 

MuiR  (F.).  New  DerUdae  bom  Sierra  Leone  (Homopteia 

[including  Pakara  hargremresi,  sp.  n.,  and  P.  daeidis,  s^m 
Oil  Palm  (Elaeis  guinUnsis)\^Ann,  Mag.  Nat.  HtsL,  (H 
no.  25,  pp.  81-84,  8  figs.    London,  January  1930. 

Parker  (H.  L.).   Snr  le  d^veloppement  polyembryonnaiie  de  Mm- 

centrus  gifnensis  Ashmead  '"a  Parasite  of  Pyraustu  npb{lalis,Bbir^ 

C.  R.  Acad.  Sci.  Fr„  cxc,  no.  17,  pp.  1022-1024,  7  I^A 
Paris,  1930. 

DoDD  fA.  P.).    A  Revision  of  the  Australian  Teleasinae  (Hymenopten; 

ProctotOTOidea). — Proc.  Linn.  Soc.  N.S.W.,  Iv,  pt.  2,  pp.  il-dt. 

Sydney.  15th  May  1930. 
Petch  (T.).   Yorkshire  entomogenous  FungL — Naturalht,  na  881, 

pp.  201-203.   London,  May  1930. 
BoRHsiDE  (C.  £.).  FdngtMis  Diieeni  of  tlie  Honeflwe.— TVdk 
Dept  Agric.,  no.  149, 42 1^.,  6  pis.,  5  figs.,  33  reis. 

ton,  D.C.,  January  1930. 
Packard  (C.  II)  \-  Thompson  (B.  G.).   The  Range  Cranelta  [7*^ 

spp.]  in  California.-  -Dept.  Circ.  U.S.  Dept.  Agric.,  no.  172, 8 pp-. 

5  fip:fi.    Washington.  D.C.,  October  1929.    [Revision  of  preiioH 

Circular,  R.A.E.,  A,  ix,  575.] 
Newcomer  (E.  J.),  Yothers  (M.  A.)  &  Whttcomh  (\V.  D.).  Oofitni 

of  the  Codling  Moth  [Cydia  {Carpocapsa)  pcvuouila,  L.]  IB  fli 

Pacific  Northwest.— Fwrs.'   Btdl.   U.S.   Dept.  Agric,  no  1335 

revd.,  25  pp..  19  figs.   Washington,  D.C.,  March  1929.  [C/ 
A.  xii,  247  ] 

Wade  (J.  S.).  List  of  entomological  PabUcations  of  Femnii 
Oeieal  and  Forage  Insect  Investigations,  U.S.  Bmean  of 

mology»  1904-1928,  inclusive. — 46  pp.  multigraph.  [W; 

D.  C.,  1930.]  U.S.  Bur.  Ent. 
Ripley  !   B  ^  .\  Hepburn  (G  A  )    Olfactory  and  Visual  ReaeM 

of  the  Natal  Fruit-fly,  [Ceraiitis]  Pterandrvs  msa  (Ksh.^,  as  &ppM 
to  Control. — 5.  Afr.  J.  Set.,  xxvi,  pp.  449-458,  5  refs.  Johuxui^ 
burg,  December  19'i9.    [Cf.  R.A.F.,  A,  x\nu,  197.1 

Dampf  fA.).  BibliofrraJia  de  los  pnncipales  trabajos  relatives  al  mos^yw 
de  la  caila  de  a^ucai  Que  se  hau  publicado  a  partir  del  descubrimieotc 
de  la  enlecmedad  haata  el  aflo  de  1929.  ^ibhography  of 
Titles  of  the  chief  Papers  on  Sugar-cane  Mosaic  published  sbceHi 
Discovery  of  the  Disease  up  to  1929.] — Bol.  mens.  Defensa  i^k^ 
Sec.  Aiiric.  Fom.,  Mdxico,  iii,  no.  5-8,  pp.  186-235.  S.  Jadsila 
D.F.,  1929. 
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Staniland  (L.  N.)  &  Umpleby  (E.).  The  Control  of  the  Red  Bud 
Borer. — /.  Minist.  Agric.,  xxxvii,  no.  1,  pp.  5^-63, 2  refs.  London, 
April  1930. 

As  a  result  of  serious  damage  to  grafted  buds  on  apple  trees  by  the 
larvae  of  the  Cecidomyiid,  Thomasiniunu  oculiperda,  K\il)s.  ^cf.  R.A  .E., 
\,  iii,  74]  at  Long  Asiitun,  experiments  were  carried  out  duimg  the 
seasons  1926-28  to  devise  some  means  of  controL  In  the  first  experi- 
ment»  buds  inserted  and  tied  with  raffia  in  the  usual  way  were  thoroughly 
coated  with  various  substances.  Lead  arsenate  paste  did  not  protect 
the  buds  from  attack,  whereas  palm  oil,  coconut  oil  and  vaseline 
completely  prevented  infestation.  The  oils,  however,  seriously  damac^ed 
the  buds.  Vaseline  was  then  tested  on  a  larger  scale,  newly  budded 
roses  being  used  as  well  as  apple,  since  they  are  generally  considered 
more  susceptible  to  attack.  The  experiments  showed  that  coating  the 
buds  with  vaseline,  immediately  after  tying,  protects  them  from 
infestation,  and  does  not  affect  adversely  the  percentage  of  successful 
budding.  Though  it  is  not  certain  that  this  percentage  is  increased, 
callus  formation  is  greatly  stimulated. 

Menzi  r  )  k  ScHELLENRi  R';  (H.).  Die  Milben-  oder  Krauselkrank- 
heit  lAkarinose)  der  Reben.  ^The  Mite  or  (  rmkle  Disease  (Acar- 
inosis)  of  Vines.] — Schweiz.  Z.  Obst-  u.  Wcinb.,  xxxix,  no.  7,  pp. 
172-176,  2  hgs.   WSdenswU,  29th  March  1930. 

The  leaf-crinkle  disease  of  ^rape-vines  that  results  in  a  shortening 
of  the  internodes  ("  court-noue  ")  is  due  to  two  gall-mites,  Phyllocoptes 
vitis,  Nal.,  and  Epitrimerus  vitis,  Nal.,  and  is  distinct  from  the  leaf -pock 
disease  producea  by  Enaphyes  vitis,  Pgst.  In  autumn,  PhyllocopUs 
and  Epirimerus  move  to  the  point  where  the  old  wood  begins  in  order 
to  hibernate  beneath  the  bark  or  the  httd«scales.  In  spring  they 
infest  the  buds  and  from  there  attack  the  younp  shoots.  Eggs  are  laid 
from  May  to  August.  The  mites  are  spread  by  active  migration  and  by 
carriage  by  wind,  man,  animals,  implements,  etc.  The  best  measure 
consists  in  painting  or  spraying  with  3  per  cent,  potassmni  :>ulphide 
or  10-20  per  cent,  lime-sulphur  before  the  huds  swell.  If  this  treatment 
has  been  ne^ected  and  leaf -crinkle  appears,  the  shoots  must  be  sprayed 
with  limeHBolphur  not  above  2^  per  cent,  in  strength ;  or  1  per  cent. 
Ume-sttlphur  may  be  added  to  the  usual  fungicide  spmys, 

Xegi  (P.  S.).  MiSRA  (M.  P.)  &  Gupta  (S.  N.).  Ants  and  the  Lac  Insect 
{Laccifer  lucca).—  J .  Bombay  Nat.  Hist.  Soc,  jcxxiv,  no.  1,  pp. 
182-188,  3  pis.    Bombay,  1st  March  1930. 

A  brief  account  is  given  of  the  relations  of  various  species  of  ants 
to  Laccifer  lacca,  Kerr,  including  eight  not  preximislv  associated  with 
lac.  They  are  not  generally  injurious  to  the  lac  insect,  though  some  do 
destroy  the  larvae  ajid  males,  but  ail  are  useful  in  that  they  remove 
the  excreted  honey-dew,  which,  when  nugced  with  dust  in  the  absence 
of  rain,  is  likely  to  dioke  the  respiratory  organs  of  tito  Cocdd  and 
suffocate  it.  They  also,  especially  Cmi^pofwhis  compressus,  F.,  and 
Solenopsis  gefninala,  F  ,  feed  on  the  larvae  of  predacious  moths.  The 
use  of  hands  of  rhcaf)  molasses  is  suggested  to  prevent  ants  having 
access  to  lac  insects  if  they  are  uspt;cted  of  being  harmful,  chiefly  at  the 
twes  of  larval  and  male  emergence. 
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Headi  EE  (T.  J.).  Some  Tendencies  in  modem  Economic  Entomological 
Kasearch. — /.  Econ.  Ent.,  xxiii,  no.  1,  pp.  28-38.  Geneva,  N.Y.. 
February  I99D. 

The  necessity  for  increased  study  of  the  biunonucs  ui  msect  pe:3ts  and 
their  reaction  to  their  physical  and  biuiogical  env'ironment  is  pointed 
oiit»  and  recent  developments  in  chemical,  biological  and  physical 
metiiods  of  control  are  discussed.  The  manner  in  whidi  economic 
entomologists  may  be  aided  in  their  task  by  the  systematic  entomolo- 
gist, the  insect  physiologist,  the  biochemist,  the  biophysidst  and  the 
economist  is  indicated. 

Farrar  (M.  D.)  &  Flint  (W.  P.).  Bearing  Codling  Moth  Larm 
throughout  the  Year  [Carpocapsa  ponwnella). — /.  Ecan.  Ent., 
xxiii,  no.  1,  pp.  41-44.   Geneva.  N.Y.,  February  1930. 

The  following  is  taken  from  the  author's  summary :  A  method 
is  described  whereby  the  larvae  of  Cydia  {Carpocapsa)  pomoneUu,  L., 
may  be  reared  on  a  large  scale  for  laboratory  tests  at  any  time  of  the 
year.  Larvae  are  collected  from  orchard  trees  by  the  usual  banding 
methods  and  transferred  to  Mason  jars  containing  a  number  of  corru- 
gated paper  strips  |  in.  in  width  and  4-^  ins.  in  length.  After  the 
larvae  have  sought  the  shelter  of  these  strips  they  are  placed  in 
refrigeration  or  kept  out  of  doors  at  winter  temperatures  until  sprir  r 
and  then  maintained  at  50**  F.  until  needed.  To  obtain  newly-hatched 
larvae,  the  corrugated  strips  are  placed  in  black  emergence  jars  in  an 
incubator  and  maintained  at  a  temperature  of  80-82^  F.  with  a  relative 
humidity  of  about  70°.  The  adults  after  emergence  are  transferred  to 
special  oviposition  jars  lined  with  wax  paper,  an  apple  being  placed 
on  the  sand  with  which  the  bottom  of  the  jars  is  covered.  These 
jars  are  covered  with  cheese  cloth  and  kept  at  the  above  temp)erature 
and  humidity  in  a  light  approximating  that  of  summer  twilight. 

The  adults  readily  oviposit  on  the  paper  on  the  sides  and  bottoms 
of  these  jars,  or  on  the  apples  placed  in  them,  the  average  number 
laid  by  a  single  female  being  about  30.  When  the  papers  are  wcJl 
covered  with  eggs,  they  are  cut  into  strips,  placed  in  light-proof  cardboard 
tubes,  into  the  side  of  each  of  which  a  shell  vial  is  inserted,  and  kept 
at  ordinary  room  temperatures.  The  yoimg  larvae  on  hatching  crawl 
into  the  vials  and  can  then  be  transferred  d^ect  to  the  fruit. 

Headlee  (T  J ),  GiNSBURG  (J.  M.)  &  FiiMi  R  (R.  S  ).  Some  Sub- 
stitutes for  Arsenic  in  Control  of  Codling  Moth. — J.  Ecm,  EtU., 
xxiii,  no.  1,  pp.  45-53.   Geneva,  N.Y.,  February  1930. 

An  account  is  given  of  experiments  carried  out  in  New  Jersey  from 
1927  to  1929  to  test  the  comparative  effectiveness  in  the  control  of  the 

codling  moth  [Cydia  pomonella,  L.''  of  white  oil  impregnated  with 
pyrethrum  extract  aiul  nicotine  tannate  as  substitutes  for  arsenicals. 
The  results  obtained  in  1927  and  1928  indicated  that  when  high 
viscosity  oil  is  used  at  greater  strength  than  0-5  per  cent.,  a  certain 
amount  of  chlorosis  and  a  considerable  proportion  of  fruit  drop  are  to  be 
anticipated.  In  the  1929  experiments,  considering  picked  fruit  only 
and  including  the  total  yield  of  8  selected  trees,  80*8  per  cent,  of  the 
fruit  was  free  from  all  injury  bv  C.  pomoneUa  on  the  p\Tethrum  block 
as  compared  with  59-9  per  cent«  from  the  arsenic- treated  block.  It 
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rst:  be  taken  into  consideration,  however,  that  whereas  only  3-4 
plications  of  the  standard  arsenical  spray  are  required,  the  oil  sprays 
"tlie  same  period  niunbered  8,  3  against  the  first  brood  and  5  against 
t  second,  and  when  dealing  with  fruit  picked  in  October,  9  applications 
i-y  be  needed  Although  the  cost  is  thus  greater,  better  control 
dl  finer  fruit  are  secured,  and  the  necessity  for  the  removal  of  spray 
;icli_ie  is  obviated.  The  oil-pyrethrum  spray  improved  the  vegetative 
atracter  of  the  trees,  and  increased  to  a  small  extent  the  actual  yield 
Irviit,  but  decreased  the  size  of  the  fruit  buds  for  the  following  year, 
tta  obtained  in  1929  Iroin  5  selected  trees  in  a  row  treated  with 
3otine  tannate  at  the  rate  of  3  lb.  tannic  acid  to  1  U.S.  pt.  50  per  cent, 
co'tine  sulphate,  and  from  10  selected  trees  in  the  rows  on  either  side 
at  received  standard  arsenical  sprays,  showed  73-2  per  cent,  of  the 
taJ  fruit  from  the  nicotine  tannate  treated  row  free  from  injury  by  C. 
tfnonella  as  compared  with  57*5  per  cent,  from  the  standard  arsenical 
eated  rows.  It  is  as  yet  difficult  and  unsafe  to  foretell  the  effect  of 
CO  tine  tannate  on  production  over  a  period  of  years,  but  trees  thus 
eated  were  shuwii  to  be  a^s  well  protected  against  the  Japanese 
setle  [PopiUia  japonica,  Newm.]  as  those  treated  with  standard 
*seiiical  sprays,  and  very  largely  protected  against  injury  from  late 
roods  of  leafhoppers. 

PULER  (A.)  &  Dean  (F.  R).  Kbit  OomMmlfcm  Sprays  tat  Oodling 
Moih  OcmtraL—/.  Econ.  EtU„  xxiii,  no.  1,  pp.  53^1»  7  figs. 
Geneva,  N.Y.,  February  1930. 

Thi:>  account  of  experiments  in  the  addition  of  various  materials 
u  lead  arsenate  sprays  for  the  control  of  Cydia  {Carj)ocapsa)  pomondla, 
,  which  were  carried  out  in  1928  and  1929,  indudes  mformation  already 

trvticed  from  a  report  of  the  first  year's  results  [R.A.E.,  A,  xviii,  273]. 
rhe  addition  of  mineral  oils  of  medium  to  high  viscosit}'^  to  lead  arsenate 
las  produced  a  combination  ha\*in^  an  o\'icidal  value  of  80  to  95  per 
■cnt.  and  a  larvicidal  value  much  greater  than  that  of  lead  arsenate 
ilone.  The  addition  of  1  qt.  fish  oil  to  100  gals,  spray  containiner  lead 
irsenate,  1  lb.  to  100  U.S.  gals.,  is  as  effective  as  twice  that  amount 
>f  lead  arsenate  used  alone.  Nicotine-oil  combinations  have  proved 
is  effective  as  lead  arsenate  when  applied  as  cover  sprays  for  the 
first  brood,  and  decidedly  more  effective  if  applied  in  second  brood  sprays. 
I  he  combination  of  oil,  1  :  100,  and  nicotine  sulphate  J  pt.  to  100  gals, 
has  given  control  of  C.  pofnonelh  equal  to  that  of  lead  arsenate  1  lb.  to 
Sn  U.S.  gals.  All  combination  sprays  of  mineral  oil  with  lead  arsenate 
iiTe  most  effective  if  appHed  at  periods  of  maximum  egg-layine:.  In 
view  of  the  removal  of  residues,  combinations  of  mineral  oil  ur  lish 
oil  with  lead  arsoiate  should  be  applied  in  first  brood  sprays  and  mhieral 
oil-nicotine  sulphate  combinations  in  second  brood  sprays. 

Leonard  (M,  D.).  Fmllier  EipeilBitiiii  with  Hi«)oline4)il  lor  flw 
Contfol  of  the  Codling  Moth  in  the  Faoilic  Northwest.^/.  Econ. 
Ent,,  xxiii,  no.  1,  pp.  61-75,  1  fig.   Geneva,  N.Y.,  February  1930. 

An  aiccount  is  given  of  esqperinpientscarried  out  in  1929,  in  co-operation 
with  several  of  tihe  leading  spray  manufacturers,  in  the  use  of  nicotine- 

oil  sprays  for  the  control  of  the  codling  moth  [Cydia  pomonella,  L.] 
in  the  Pacific  Northwest.  The  results  obtained  approximatciv  sub- 
stantiate those  secured  in  191^7  and  1928  [RA.E.,  A,  xvii,  369].  the 
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tests  in  this  (  ase  being  carried  out  on  a  commercial  scale  rather  than 
on  the  small  test-plot  basis.  In  most  cases  i  pt.  40  per  cent,  nicotine 
sulphate  to  100  gals,  was  employed  A  consideration  of  the  com- 
parative results  indicates  that  nicotine-oil  combinations  undoubtedly 
give  better  results  when  used  only  in  the  last  2  (X*  3  cover  spra\^  than 
when  used  in  all  the  ro\-er  sprays  or  in  the  early  ones  only.  In  most 
cases  it  is  best  to  start  the  season  with  1  or  2  applications  of  lead  arsenate 
(2  lb.  to  100  U.S.  gals.)  followed  by  2  of  lead  arsenate-oil,  completing  the 
schedule  with  2  or  possibly  3  applications  of  nicotine-oil.  This  pro- 
gramme appears  to  be  the  most  efficient  in  controlling  the  major  pests 
of  apples  and  also  the  most  economical  from  the  point  of  view  of  net 
vetums  to  the  grower. 

Neiswander  (R.  B.)  cS:  Stearns  (L.  A.).  Certain  Factors  infhieneinc 
(Mental  Fruit  Moth  Infestation. Econ.  Etii.,  xxiii»  no.  1»  pp. 
75-«0.  5  diag.   Geneva.  N.Y..  February  1930. 

The  following  is  the  authors'  abstract :  Statistical  interpretation  of 
data  accumulated  in  experimental  orchard  sprajang  in  Ohio  during  1929 
for  control  of  Cydia  { Lasprvrcsia)  molesta,  Busck  (oriental  peach  moth) 
indicates  that  peach  tree  vigour  as  evidenced  by  twit^  length  and  wei£:ht 
is  distinctly  correlated  with  the  number  and  percentage  of  injured 
twigs ;  furthermore,  that  a  similar  correlation  exists  between  total 
fruit  and  the  number  and  percentage  of  visibly  mjured  fruit.  Such 
influencing  factors  should  be  given  adequate  consideration  in  planning 
and  in  evaluating  the  results  of  control  endeavours. 

St£Arns  (L.  a.)  &  Neiswander  (R.  B.).  Hydiated  Lime  in  Summer 
SpnvB  te  Oie  Oontiol  ol  the  Oiteitel  Ml  HoCIl  A  SeemA 

BCipdarl.— J.  Econ*  EfU.,  xxiii,  no.  1,  pp.  81-^,  1  fig.,  I  ref. 
Geneva,  K.Y.,  February  1930. 

The  results  of  laboratory  tests  and  of  both  co-operative  and  experi- 
mental  spraying,  conducted  in  Ohio  in  1929  for  the  control  of  Cydia 
{Laspeyresia)  molesta,  Busck,  confirm  the  pr-  liminary  data  obtained 
in  1928  [R.A.E.,  A,  xvii,  723],  and  indicate  further  that  even  greater 
effectiveness  may  be  obtained  with  either  7  applications  of  h\  drated 
lime  increased  throughout  from  15  to  25  lb.  to  50  U.S.  gals,  water,  or 
5  applications,  omitting  applications  1  and  5,  at  this  increased  rate, 
with  the  addition  of  an  adequate  sticker  and  spreader  to  the  first  three. 

Yetter  (W.  p.).  Studies  oi  Bait  Traps  tot  the  Oriental  Fruit  Moth 
in  Soo^em  Indiana  m  1929.— /.  Econ.  Eni.,  xxiii,  no.  1,  pp.  86- 

89,  2  pis.    Geneva,  X.Y.,  February  1930. 

An  account  is  given  of  preliminary  studies  carried  out  in  southern 
Indiana  with  baits  against  Cydia  { Laspeyresia)  molesta,  Busck.  Good 
results  were  secured  with  various  aromatic  chemicals  used  at  the  rate 
of  1  cc.  to  each  U.S.  quart  jar  containing  solutions  of  either  10  per 
cent,  black  stmp  molasses  to  90  per  cent  vnitu  by  vohune  or  1  U.S.  qt. 
water  to  3  oz.  granulated  sugar.  Boiled  peach  juice  made  by  boiling 
20  lb.  fresh  peaches  in  5  U.S.  gals,  water  for  an  hour  and  used  at  the 
rate  of  1  part  to  3  parts  rtf  water  by  volume,  with  the  addition  of  3  oz. 
sugar  also  gave  promising  results.   The  use  of  a  screen  ol  ^  in.  m^h 
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over  the  mouth  of  the  beit  contamer  apparently  mcreaaes  the  efficiency 
ot  the  trapt.  Glass  containecB  were  found  to  poiseas  advantages  over 
enamel  or  painted  metal  ones. 

Davis  (J.  J  ).  [Introduction  of  MacrocetUrus  ancylivora  into  Indiana.] 
— /.  Econ,  Eni„  xxiu,  no.  1,  pp,  89-91.  Geneva,  N.Y.,  February 
1930. 

The  following  is  taken  from  a  discussion  on  the  previous  paper 
A  brief  account  is  given  of  the  introduction  of  M acrocentrus  ancylivora, 
Rohw..  into  Indiana  against  Cydia  molestu,  Busck.  About  5(X>  parasites 
bred  from  infested  peach  twigs  collected  in  New  Jersey  in  May  v\ere 
fiberated  in  an  orchard  in  the  Utter  part  of  June,  and  weekly  coUectioos 
end  records  were  made.  By  the  end  of  the  season,  a  maximum  of 
10*8  per  cent,  parasitism  was  obtained  at  a  distance  of  500  ft.  north- 
east of  the  area  of  release;  55-9  per  cent.  150  ft.  north-east ;  58-1  per 
cent.  400  ft.  sonth-west  ;  and  43-3  per  cent.  1,000  ft.  south-west. 
.\s  the  prevailing  wmds  are  from  the  south-west,  the  spread  seems  to  be 
against  the  wind.  T.  J.  Headlee,  in  the  discussion  that  followed,  stated 
that  in  infested  areas,  even  tiiieie  Af.  mnejflivora  is  already  present, 
artificial  introduction  has  given  a  material  mcrease  in  parasitism. 

Haseican  (L.).  Observations  on  a  new  Apple  loiDiiiK  Oalnpiflar  in 

lOWNnl — y.  EcmL  EfU.,  xxiii,  na  Ir  pp.  91-94,  1  pi.  Geneva, 
N.Y.,  February  1930. 

Injury  to  apples  has  been  caused  during  the  past  two  years  in  Central 
Uaaouri  by  the  small  larva  of  an  unidentified  spedes  of  Carpasina. 
The  larvae  collected  in  1928  closely  resemble  those  abundant  late  in 
autumn  on  native  species  of  Crataegus  and  recently  identified  as  Carpo- 
^na  «;p.  Immature  brvae  from  haws  collected  in  the  middle  of 
November  and  transferred  to  apple  contioued  to  feed  and  caused  the 
characteristic  mine-like  injury.  Recent  records  indicate  that  the 
moth  is  quite  widely  distributed  in  apple-grovdng  regions  in  Missouri 
and  Kansas.  An  account  is  given  of  the  varieties  ox  apple  attacked 
and  of  the  nature  and  extent  of  inj ury  caused.  Infested  fruit  eventtiaOy 
rots,  but  the  damage  occurs  after  winter  apples  are  stored  and  is  rarely 
\isible  at  the  time  of  picking.  Apples  wrappofi  and  stored  about  the 
middle  of  September,  bearing  no  signs  of  attack,  -howed  typical  injury 
when  examined  2  months  later,  and  within  i  unie  of  the  orchard  a 
quantity  of  badly  infested  haws  was  collected. 

The  earliest  evidence  of  the  pest  in  1929  was  noted  in  late  August, 
and  half-grown  larvae  were  ccdlected  from  haws  as  late  as  15th  Novem- 
^T.  Fullv-fed  lan'ae  emerged  from  stored  apples  as  late  as  the  first 
Wfck  in  December.  In  the  laboratory  the  last  larvae  emerged  on 
1st  December  from  haws  collected  15th  November.  The  very  young 
larvae  became  luily  fed  under  laboratory  conditions  in  4-6  weeks. 
Ahhough  none  of  the  other  stages  has  been  observed,  it  appears  that 
the  insect  is  single-brooded  and  that  oviposition  may  take  place  from 
August  mitil  w3l  into  October.  Brief  descriptions  of  the  larva  and 
c<x-oon  are  gix  en  It  appears  that  the  winter  is  passed  in  the  larval 
>t<i^c  and  that  transformation  to  the  adult  stage  does  not  occur  until 
tiie  loilowing  autumn,  if  the  pest  becomes  serious,  it  could  probably 
be  controlled  by  destroying  all  haws  in  the  vicinity  of  apple  orchards, 
tbaa  depriving  the  larvae  of  a  food-plant  in  which  to  over-winter. 
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IsELY  p.).    Fidia  hngipes  u  a  Giape  Pttt— /.  Earn,  Ent.,  jdc 
no.  1»  pp.  5  tefs,   G^eva.  N.Y.,  Febraary  1990. 

I-idia  longipes,  >relsh.,  which  has  not  hitherto  been  noted  as  a.  pe^": 
is  now  known  to  be  the  most  important  insect  jenemy  of  gr^-s 
in  Arkansas,  where  it  occupied  a  position  similar  to  that  : 
F.  wHdda,  Walsh,  in  the  northm  grape  belts  in  1928,  ani 
assumed  still  greater  importance  in  1929.  The  history  and  s\Tiaiii-» 
of  this  Eumolpid  are  briefly  re\4ewed  from  the  literature.  F  ^lym^.r 
has  been  known  to  be  fairly  common  in  Arkansas  since  1918.  ~^ 
occurred  mainly  on  wild  grape  and  was  neither  abundant  nor  vwiiir^ 
distributed  until  1 928.  The  change  in  status  of  this  beetle  may  perbap; 
be  connected  with  the  development  of  grape  cultivation  in  Arkaitiaf , 
where  the  area  under  grapes  has  incr^ised  from  540  acres  in  1933 
to  6,541  acres  in  1925.  F.  Umgipes  was  found  in  about  15  per  cent-  :i 
the  vineyards  visited  in  July  1929,  and  was  in  some  cases  numexw 
enough  to  cause  serious  foliage  injury.  All  the  infested  \*ine\T!.-C5 
were  situated  on  well-drained  hill  land,  no  specimens  oi  F,  lon^i^^ 
beinp  found  in  valleys  or  on  poorly  drained  soil. 

The  adults  feed  on  the  upper  surface  of  the  foliage,  leaving  cotispiciic«i 
chain-like  marks,  and  the  larvae  attack  the  roots,  but  are  not  as 
abundant  as  F.  viticida  around  the  crown  of  the  plant  or  around  th^ 
larger  roots.  There  is.only  one  generation  a  3^ear.  The  first  adults  emaged 
from  the  soU  in  1929 on  13th  June,  or  about  a  month  after  the  blossonoix 
of  the  grapes.  This  is  relatively  somewhat  later  than  the  date  c: 
emergence  of  F.  viticida  \n  the  north  The  beetles  were  abundant  bo*!i 
in  192S  and  1929  throughout  the  latter  part  of  June  until  nud-July. 
when  then  numbers  began  to  decline,  and  were  rare  after  1st  August. 
The  shortest  preoviposition  period  was  19  days.  The  eggs,  which  art 
deposited  in  batches  of  20-60  under  bark  scales,  hatch  In  6-7  days  (ir. 
July),  and  the  larv  ae  drop  to  the  soU.  The  larvae  form  a  hibematioi: 
cell  below  the  frost  Une,  where  they  remain  until  May.  They  feed  for  a 
short  time  in  the  spring,  before  f onning  their  pupal  cells. 


Metcalf  (C.  L.)  &  Colby  (A.  S.).  The  Meadow  Grasshopper,  OrcUU- 
mum  vulgare  Harris,  a  new  Raspberry  Pest — Econ.  Eni..  xsaL 
no.  1,  pp.  97-109,  1  pi.,  8  refs.    Geneva,  N.Y.,  February  1930. 

Orchclimum  vulgare,  Harr.,  which  is  recorded  for  the  first  time  as  a 
ppst  of  raspberry,  caused  considerable  damage  in  Illinois  in  1928  and 
1929  by  ovipositing  in  raspberry  canes  adjoiiung  crops  of  clover,  cowpeas 
and  lucerne.  The  history  of  the  grasshopper  is  briefly  reviewed,  and  a 
list  of  food-plants  and  its  distribution  in  the  United  States  are  given. 
Severe  injury  was  caused  in  1928  to  both  red  and  black  varieties  d 
raspberry,  about  70  per  cent,  of  the  canes  bemg  damaged.  Most  of  the 
injured  canes  when  left  through  the  \sinter  broke  off  at  one  of  the 
oviposition  scars  and  fell  to  the  ground.  Owing"  tn  stringent  controJ; 
measures  adopted  in  1928,  injury  was  less  severe  in  1929,  but  the  area  cf 
distribution  had  increased  considerably.  Oviposition  takes  placf 
dining  late  September  and  early  October  in  southern  Illinois,  as  many 
as  10-12  eggs  being  sometimes  laid  in  a  single  puncture.  The  canes 
are  commcMcuy  splintered  by  a  row  of  from  eight  to  several  dosen  scars, 
extending  from  6  ins.  to  as  much  as  5  ft.  Poorly  splintered  scars  or 
those  in  particularly  small  canes  are  likely  to  be  devoid  of  eggs  or  to 
contain  very  few.   The  hatching  of  nymphs  of  0,  vulgare  from 
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'erwvntering  eggs  in  twigs  allowed  to  remain  until  early  spring  under 
>rmaJ  conditions  out  of  doors,  and  subsequently  kept  at  room 
mperature  in  the  laboratory,  occurred  from  20th  April  to  10th  May. 
atching  occurs  almost  exclnsivelv  at  nie^ht  and  appears  to  be  stimu- 
ted  by  darkness  and  iugli  iiumidity.    Healtiiy  young  nymphs  exhibit  . 

rather  definite  positive  phototropism  combined  with  negative 
sotropism,  which  leads  them  towards  the  light  where  their  food  is 
lOSit  likely  to  be  in  a  satisfactory  condition.  These  conditions  are 
iversed  in  the  case  of  sickly  individuals,  so  that  they  seek  shelter  in 
ark  places  and  thus  escape  their  natural  enemies.  Cannibalism 
ccurs  among  the  young  nymphs,  at  least  in  captivity.  They  fed 
eadily  in  the  laboratory  on  the  foliage  of  red  clover  and  beans  and  the 
>lossom  buds  of  barberry,  clover  beui^  tiie  preferred  food.  The 
Ldults  have  been  recorded  as  feeding  on  other  Insects,  mainly  Aphids, 
md  on  cranberry  seeds*  There  is  normally  one  generation  a  year,  the 
vinter  being  passed  in  the  egg  stage  in  the  pith  of  plants.  Nymphs 
\atch  from  the  overwintering  eggs  in  May  and  June  and  are  common 
in  July  and  August. 

O.   vulparc  can  only  be  satisfactorih'  controlled  by  cutting  out 
infested  wood  as  soon  after  oviposition  as  possible.    As  the  fruit  is  only 
produced  on  the  second  year's  growth  of  the  canes  and  the  eggs  are 
mvarisLbly  laid  in  young  canes,  sudi  a  wholesale  destruction  of  fruiting 
wood  results  in  a  light  crop  of  berries  and  involves  considerable  loss. 
The  grasshoppers  may  also  be  caught  by  hand  in  large  numbers  in  the 
early  morning.    The  employment  of  either  or  both  of  these  measures 
effected  a  considerable  reduction  in  the  infestation  by  1929,  but  fresh 
outbreaks  occurred  in  newly  set  plantations.  Most  of  the  infestations 
occurred  in  plantations  surrounded  by  leguminous  plants,  the  grass- 
hoppers migrating  to  raspberry  when  these  crops  were  cut.   The  close 
juxtaposition  of  kguminous  puants  and  raspberry  should  therefore  be 
avoided,  and  weeds  should  not  be  allowed  to  grow  on  the  plantations 
during  the  summer.   Clean  cultivation,  followed  by  a  low-growing 
cover  crop  such  as  oats,  planted  in  September,  is  recommended. 
Niimernus  specimens  of  a  Proctotrupoid  parasite,  Tumidiscapus  fiavus, 
Gil.,  emerged  from  egg-bearing  canes  m  the  laboratory. 


Felt  (E.  P.).  Ibe  Reonomie  ImporlniM  €l  flhada  Itoe  iBteett.— /. 

EcoH.  Ent.,  joad,  no.  I,  pp.  109-113.  Geneva*  N.Y.,  February 
1930. 

This  is  a  bnet  review  of  some  of  the  more  important  aspects  of  the 
injury  caused  by  insects  to  sliadc  trees  in  the  United  States.  It  is 
sujggested  that  the  mere  reduction  in  the  amount  of  wood  produced  in 
any  one  season  is  not  the  most  serious  part  of  the  problem.  Weakening 
of  branches  or  leaves  is  usually  evident  first  in  the  upper  limbs  and  is 
ioUowed  by  greater  susceptibility  to  both  insect  attack  and  fungous 
infection.  It  is  believed  that  a  combination  of  these  agencies,  each  of 
variable  importance  under  different  conditions,  explains  to  a  considerable 
degree  the  many  dying  tips  generally  attributed  to  other  causes.  More 
data  are  required  as  to  the  part  played  by  insects  in  producing  such 
conditions.   The  material  value  of  shade  trees  should  be  taken  into 

account  in  estimating  the  economic  importance  of  the  insects  attacking 
them. 
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Smith  (F.  F.).  Fisher  (H.  J )  &  Gu\ton  (T.  L.).  A  pcetimiaHy 
Report  on  the  Control  of  the  Pine  Tip  Moth,  Rhyacionia  frusirana 
(Comstock).— /  Econ.  EnL,  xxiii,  no.  1,  pp.  U3-U8.  2  teis. 
Geneva,  N.Y.,  February  1930. 

Rhyacionia  frustrana,  Comst.,  caused  serious  injury  in  pine  nurseries 
in  Pennsylvania  in  1928.  The  species  heavily  infested  included  pitch 
pine  {Pinus  rigida),  Austrian  pine  (P.  nigra  var.  austriaca),  Japanese 
pine  (P.  densi/lora),  Jack  pme  (P.  hanksiana),  western  yellow  pine  (P. 
ixmderosa),  mugho  pine  (P.  mughus)  and  Soots  pine  (P.  sylvestris), 
Japanese  black  pine  (P.  ihunbergi)  was  less  severely  attacked,  >H^ereas 
white  pine  (P.  sirohm)  and  several  species  of  spruce  growing  near  by 
were  not  infested.  On  trees  having  large  buds  and  heav>'  gro'w'th 
the  injury  is  confined  to  the  buds  but  on  speries  \v\th  small  buds  and 
weak  growth  the  tips  of  the  twigs  are  attacked  as  well,  both  buds  and 
twigs  being  killed  when  infested.  R.  frustrana  overv^inters  in  the 
pupal  stage  in  infested  buds.  There  are  two  generations  a  year,  the 
adults  appearing  with  the  warm  weather  in  Apnl  or  May.  and  those  of 
the  second  generation  during  July  and  early  August.  Emergence  in 
the  second  generation  covers  a  period  of  about  3  weeks,  whereas  first 
generation  moths  are  present  from  4  to  7  weeks.  The  shorter  period 
of  emergence  of  the  second  generation  and  the  exposed  condition  of  the 
eggs  indicated  the  use  of  an  insecticide  against  the  egg  and  early  larval 
stages  [ef,  R.A.E,t  A,  xiii.  65].  The  results  are  shown  of  a  numbcs'  of 
tests  carried  out  with  various  materials  in  1928  and  1929,  some  directed 
against  all  stages  of  the  insect  except  the  pupal,  and  others  intended 
only  as  larvicides  or  ovicides.  It  is  concluded  from  these  tests  that  R. 
frustrana  may  be  satisfactorily  controlled  by  an  insecticide  applied 
at  the  proper  time  to  the  eggs  and  young  larvae.  The  materials 
affording  promising  results  were  oils,  such  as  2  per  cent.  Volck  or 
Sunoco. 


Todd  (C.  J.)  &  Thomas  (F.  L.).  Notes  on  the  Southwestern  Com 
Borer,  Diatraea  grandiosella  Dyar. — /.  Econ.  Ent.,  xxiii,  no.  1, 
pp.  118-121,  2  refs.    Geneva,  N.Y.,  February  1930. 

Diatraea  grandwsella,  Dyar,  has  been  known  to  occur  in  the  United 
States  for  more  than  10  years,  although  it  has  frequently  been  recorded 
as  D.  lineolata,  Wlk.,  a  species  now  believed  not  to  occur  there.  It  was 
first  recorded  from  Arizona,  but  caused  considerable  dama^  in  Texas 
in  1922  [R.A.E.,  k,  xii,  166],  where  the  semi-arid  conditions  have 
been  the  main  factor  in  retarding  its  spread  east¥rard,  as  no  maize  is 
gro\\'n  except  along  the  river  valleys  whicli  vxm  north  and  south.  The 
distribution  of  D.  grandiosella  has  extended  northward  in  New  Mexico 
and  entered  northwestern  Texas,  where  it  has  been  making  a  steady 
advance  in  all  directions,  facilitated  by  increased  niaue  production. 
In  October  1929  D.  grandiosdla  was  reported  from  Dalhart  in  the 
northwest  comer  of  Texas,  where  the  climatic  conditions  have  evidently 
not  been  sufficiently  severe  for  the  borers  to  be  killed  by  the  present 
farm  practices.  The  minimum  temperature  has  been  below  zero. 
Fahrenheit,  for  each  of  the  past  3  years,  with  —9°  F.  as  the  minimum 
for  1928-29,  and  the  normal  December  temperature  is  32-2"  F. 
The  borer  passed  the  winter  in  the  larval  stage  in  the  tip  of  the  maize 
root  and  in  1929  transformed  into  the  pupal  stage  at  the  end  of  Hay, 
20  pupae  from  overwintering  larvae  remaining  in  this  stage  for  an 
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rag^e  of  14  days.  On  27th  May,  30  per  cent,  of  the  larvae  had 
>ate<i,  and  by  25th  June,  95-100  per  cent,  had  become  adults.  One 
th  that  emerged  on  7th  June,  conhned  in  a  small  cag:e,  without  food 
>pport unity  to  mate,  laid  187  eggii  on  9th  June  and  died  the  following 
f.  Like  uiose  laid  on  maice  leaves  in  the  field,  the  eggs  were 
xisited  singly.  There  are  at  least  two,  and  probably  threegenerations 
«ar,  the  fint  attacking  the  maize  when  the  plants  are  smaJl^  woridng 
o  the  CTOMHi  and  cutting  off  the  bud  leaves.  Later  generations  bore 
o  and  tunnel  the  stalks,  but  do  not  enter  the  ears.  The  injiuy 
ised  by  the  larvae  varies  according  to  the  stage  at  which  the  maize 
attacked  and  is  worse  in  dry  seasons.  The  last  generation  does 
t  reduce  the  yield,  as  plants  not  previously  attacked  have  had  time  to 
itiire.  but  they  are  weakened  auod  often  break  off.  Greater  injury 
curs  in  those  areas  that  have  beoi  longest  inlesle^  In  one  field  in 
28,  100  per  cent,  of  the  stalks  were  observed  to  be  Infested  and  48  per 
nt.  were  broken  down.*  In  1929  the  average  loss  estimated  by  a 
imber  of  farmers  was  40-60  per  cent.,  and  the  difficulties  of  harvesting 
ire  greatly  increased.  A  number  of  other  forage  crops  were  found  to 
'  injured  when  adjacent  to  fields  of  lieavily  infested  maize.  No  general 
easures  have  yet  been  adopted  for  the  control  of  this  pest.  Autumn 
oughijig  of  maize  fields  to  expose  the  hibernating  larvae  is  not  regarded 
\  a  wise  practice  by  farmers,  as  the  resultant  loss  of  soil  by  being 
lown  away  in  the  spring  outweighs  the  posnble  advantage. 


liNPs  (W.  E  )  l\:  Spencer  (H.).  Progress  in  the  Utilization  of  Tricko- 
gramma  miyiuium  in  Cane  Borer  Control  in  Lotusiana  during  1929. 
—  /.  Eco7i.  Ent.,  xxiii,  no.  1,  pp.  121-127,  3  refs.  Geneva,  N.Y., 
February  1930. 

Progress  in  breeding  work  and  field  colonisation  of  Trichogramma 
ninutum,  Riley,  for  the  control  of  Diatraea  saccharalis,  F.,  in  Louisiana 
n  1929  is  briefly  reviewed  [cf.   R.A.E.,  A,  xvi.  SOg ;    x\di,  720"]. 
.mprovements  in  the  production  of  eggs  of  Sitotroga  cerealella,  (31., 
lave  been  in  the  direction  of  handling  larger  numbers  of  moths  and  the 
>tudy  of  the  influence  on  oviposition  of  starch  and  such  factors  as  the 
position  of  the  container  and  humidity.  The  containers  at  present  in 
iise  are  round  battery  jars  8  ins.  in  height  and  6  ins.  in  diameter, 
covered  with  20  mesh  copper  wire  screening.    Experiments  under 
varving  conditions  with  50  such  jars  showed  that  the  moths  gave  the 
hi^^hest  yield  when  confined  in  large  number^  (13,000  to  a  3  qt.  jar),  and 
without  the  use  of  starch  or  other  material  to  incite  oviposition. 
Nearly  twice  as  many  eggs  were  deposited  under  these  conditions  as 
when  the  jars  were  inverted  over  starch.    The  accumulation  of  a  large 
stock  of  eggs  is  secured  by  keeping  them  unparasitised  in  the  refrigerator 
at  a  temp^ture  ranging  from  42  to  55°  F.   The  eggs  will  keep  under 
these  conditions  for  as  long  as  a  month  and  give  perfect  results  when 
exposed  to  parasites.    Though  the  average  production  of  eggs  by  a 
single  female  of  5  cerealella  has  been  found  to  be  30  freshly  emerged 
und  mated  female.^  rn.i\  i^ive  twice  that  number.    It  therefore  appears 
that  miscellaneous  collections  of  moths  from  breeding  rooms  may 
contain  a  large  proportion  of  females  that  have  previously  deposited 
^  or  part  of  their  eggs  in  the  maize,  the  necessary  high  rate  of  in- 
festation of  which  is  thus  helped  to  be  maintained.  Parasitised  egg- 


sheets  are  now  kept- in  Petri  dishes  in  the  laboratory  until  the  parasites 
emerge  and  mate,  thus  piovidii^^  optimum  conditions  and  protection 
against  predators  and  unfavourable  climatic  factors.  \\^en  the 
majority  of  the  parasites  appear  to  he  read\',  thev  are  released  a  lew 
at  a  time,  so  that  they  are  distributed  throughout  the  area  to  be 
colonised  under  conditions  favourable  for  their  immediate  attack  on 
the  host  eggs. 

In  1929, 10,000,000  parasites  were  produced  from  moths  reared  froai 
100  bushels  of  maise,  1,500,000  of  which  were  used  for  field  colcmisation 

between  28th  Mav  and  20th  August.  In  a  '^erie"  nf  examinations  made 
from  12th  to  19th  August,  cin  ering  about  IM)  tields  widely  distributed 
in  the  sugar  cane  belt,  eggs  of  D.  sacdmralis  taken  outside  colonised 
areas  showed  an  average  of  27  per  cent,  parasitism,  whereas  the  only 
field  examined  where  parasitism  was  above  80  per  cent,  was  a  colonised 
one.  A  comparison  of  the  occurrence  of  T.  mimuium  in  fields  of  various 
kinds  of  cane  showed  90  per  cent,  of  the  eggs  of  D.  saccharaUs  to  be 
parasitised,  between  10th  and  13th  September,  which  may  be 
considered  the  average  peak  of  parasitism.  This  high  percentage  was 
reached  4-6  weeks  earlier  in  at  least  two  of  the  colonised  fields. 

In  a  plantation  on  the  western  bank  of  the  Mississippi,  which 
normally  yields  25  tons  to  the  acre  with  a  sucrose  average  of  13-14  per 
cent.,  infestation  in  1927  was  so  severe  that  the  final  3deld  was  reduced 
to  14-75  tons,  and  the  sudose  average  was  only  8  per  cent.  The  rapid 
effect  of  colonisation  was  shown  in  this  area  in  1929  when  an  equ^y 
severe  infestation  occurred  in  stubble  cane,  which  usually  yields  a 
poorer  crop  than  the  plant  cane  infested  in  1927,  and  the  final  yield 
averaged  19*12  tons  to  the  acre  with  an  average  of  12-85  per  cent,  of 
sucrose.  The  distribution  of  parasites,  which  was  largely  responsible 
for  the  control  of  the  borers,  in  this  case  amounted  to  a  tittie  more  than 
20,000  to  the  acre  liberated  between  28th  May  and  24th  June.  It 
is  believed  that  this  is  the  first  case  where  a  heavy  initial  borer  infestation 
has  been  effectively  checked  by  biological  control  methods  in  Louisiana, 
so  that  a  prohtable  crop  of  cane  was  secured. 


Burgess  (A.  F ).   Improvements  in  Spraying  Eqniinnent. — /.  Econ. 
Enf.,  xxiii,  no.  1,  pp.  132-136. 1  pi.,  i  i^.   Geneva,  N.Y.,  February 

1930. 

The  development  of  high-power  sprayers  is  briefly  reviewed,  with 
particular  reference  to  equipment  that  has  been  found  satisfactory  in 

work  against  the  gipsy  moth  [Porthetria  dispar.  L.l.  During  the  past 
year,  an  attempt  has  been  made  to  improve  the  type  nf  sprayer  that 
takes  its  power  dircrt  from  the  shaft  of  the  light  motor  truck  on  which 
it  is  mounted.  By  means  of  adding  an  additional  shaft  to  the  take-oii, 
it  has  been  possible  to  operate  the  machine  up  to  1,000  lb.  working 
pressure  with  hose  lines  from  3,000  to  6,000  ft.  in  length.  Owing  to 
the  light  weight  of  the  machine,  it  is  possible  to  operate  it  in  many 
places  where  a  heavy  machine  could  not  be  driven,  and  the  take-oit 
has  been  so  arranged  that  by  making  one  minor  adjustment,  trees  can 
be  satisfactorily  sprayed  when  the  truck  is  moving  as  well  a':;  when  it  is 
stationar}-.  After  the  spraying  season  is  over,  by  substituLmg  a  plat- 
form body,  the  truck  can  be  used  for  other  purposes. 
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;i-T  (E.  P.)  &  Bromley  (S.  W  )    Shade  Tree  Insects  in  1929.— J. 
Eco-n.  Ent.,  xxiii,  no.  1,  pp.  137-142.   Geneva,  N,Y.,  February 

IB30. 

1  he  following  is  taken  from  the  authors'  abstract  of  these  brief  notes 

lating  to  some  of  the  more  interesting  insects  that  have  come  under 
nsideration  during  the  past  year  in  the  United  States  :  Nepiictda 
ricopeza,  Zell.  (Norway  maple  leaf  stem  miner)  is  somewhat  generally 
stributed  in  soutli-eastern  New  York  and  south-western  New  England, 
praying  with  a  nicotine  molasses  soap  combination  in  May  apparently 
!ves  excellent  control.  Lachnus  sabinae,  GilL  (red  cedar  aphis) 
rovided  an  excellent  outdoor  demonstration  of  injuries  earlier 
ssociakted  provisionally  with  this  species.  PaehypsyUa  cMRs-mamma, 
.iley,  and  P  crUidi^-gemma,  Rilev,  commonly  produce  galls  on 
ackberry  [Celtis  occidentalis].  The  former  is  readily  controlled  with 
nicotine  molasses  spray  applied  about  the  middle  of  May,  and  the 
itter  with  the  same  materials  applied  about  10th  June.  Tius 
Qsecticide  kills  many  adults  and  apparently  destroys  the  eggs.  Aiti^ 
us  pundaim,  Bassett,  A»  comiger,  O.S.,  andil.  daviger,  hSaxLt  which 
iroduce  knotty  galls  on  various  species  of  oak,  cause  serious  injury  in 
ome  instances. 

Myzocallis  fumipennellus.  Fitch  (hickory-  leaf  Aphid)  is  re<5ponsible 
or  a  very  general  discolouration  of  hickory  leaves  in  the  early  autumn, 
nost  of  the  leaves  being  killed.  Agrilus  anxius,  Gory  (bronze  birch 
3orer)  and^.  bilinctUus,  Weber,  which  causes  considerable  damage  to 
>aks,  are  generally  distributed  pests.  Available  data  indicate  that 
stiimilation  of  growth  in  buxhes  enaibles  the  trees  in  many  cases  to 
outgrow  somewhat  serious  infestations.  Eriophyes  aveUande,  Nal. 
(European  bud  mite)  produces  greatly  enlarged  buds  on  European 
filberts  [Corylus]  and  has  been  associated  with  some  severe  injury. 
A  paste  of  calcium  cyanide  and  castor  oil  applied  to  areas  infested 
by  Saperda  vesiita,  Say  (linden  borer)  has  given  very  encouraging  results. 


McCoNNELL  (H.  S.).  ParkUma  oUae  OoIt.,  a  FM  ot  Ffifet  In  Maiy- 
land. — J.  Ecan.  EnL,  xxiiii  no.  1,  pp.  142-144,  1  pi.  Geneva, 
N.Y.,  February  1930. 

A  scale  found  infesting  twigs  of  California  privet  in  Baltimore, 
Maryland,  in  the  spring  of  1927  was  identified  as  Parlaioria  oUae,  Colv., 
which  has  been  known  at  various  times  as  P.  affiniSt  Newst.,  and  P. 
calianthina,  Berl.  &  Leon.    No  previous  reference  has  been  found  to 

the  establishment  of  P.  oleae  in  the  United  States,  but  two  subsequent 
miestations  have  occurred,  one  of  which  was  quite  destructive.    A  light 
infestation  of  Aspidiotus  forbesi,  Johns.,  which  was  recorded  for  the 
first  time  on  privet,  was  found  in  association  with  that  of  P.  oleae. 
^  Brief  descriptions  of  both  sexes  of  P.  oleae  and  of  the  nature  of  the 
injury  caused  are  given.  The  distribution  of  the  scsXe,  which  probably 
originated  in  the  Mediterranean  region,  is  reviewed,  and  the  more 
important  food-plants  are  recorded.   Hibernation  occurs  in  the  adult 
almost  full-grown  stage.  o\4position  beginning  with  the  approach  of 
warm  weather.    The  o\'rn,vinterinfT  females  lay  an  average  of  6()  eggs 
each.   The  fir>t  ofrp^  were  observed  on  3rd  May  in  1 928  and  on  1 1th  Apnl 
m  1929.    The  incubation  period  varies  from  15  to  30  days.    There  are 
^0  complete  generations  each  season  and  possibly  a  partial  third. 
The  only  natural  enemies  hitherto  observed  are  a  Hymenopterous  * 


iltfD 

parasite,  Aspidiotiphagus  citrinus,  Craw,  and  the  hr\'a  of  an  un- 
determined Coccinellid,  which  feeds  on  the  scales.  Examination  oi 
twigs  where  the  scales  had  not  ov'erlapped,  after  the  application  of  a 
3  per  cent,  oil  emulsion  in  spring,  before  the  leaves  came  out,  showed 
oiuy  one  Uve  scaJe  remdnlng  to  each  13  iochies  of  twigs.  Liine-sulphar 
is  not  a  eonvenieat  insecticide  for  use  against  this  scak  in  Baltiinore 
on  account  of  the  pcogdmity  of  hedges  to  houses. 

Browns  {F.  M.).   Bacterial  Witt  Diseaae.— Econ.  Enl.,  xidii,  no.  1. 
pp.  145-146.  1  ref.   Genevm,  N.Y.,  February  193D. 

A  strain  of  Staphylococcus  flaccidifex,  which  was  obtained  from  an 
infected  larva  of  Danais  archippus,,  ¥.,  in  1926,  and  several  new  strains 
ohtdned  from  Pieris  rapae,  L.,  CoUas  {Eurymus)  eurythcme,  Bolsd., 
and  other  Lepidopterous  larvae,  were  used  in  e3q[>eriments  carried  out 
primarily  to  determine  whether  the  organism  was  a  general  pathogen, 
or  whether  each  strain  was  restricted  to  a  ?in?le  species  or  family  of 
insects.  AH  Lepidopterous  iarvai'  ;ii>peared  to  be  equally  affected 
by  each  strain.  The  disease  proved  to  be  highly  successful  in  the 
laboratory  both  as  regards  fatality  and  contagion,  but  no  real  success 
was  met  with  in  efiorts  to  infect  healthy  field  colonies  of  Malacoumm 
ameneam,  F. 


Cory  (E.  N.),  S.\nders  (P.  D )  Henerev  (W.  T.).  Some  Phases  of 
the  Mexican  Bean  Beetle  Campaign. — J.  Econ,  EtU.,  xxiii,  no.  1. 
pp.  146-149.    Geneva,  N.Y.,  February  1930. 

A  general  account  is  given  of  the  cimpaign  carried  out  against 
the  Mexican  bean  beetle  [Epilachna  corrupta,  Muls.]  in  Maryland  in 
1929,  showing  the  manner  in  which  all  branches  of  the  conmiunity 
cooperated  in  the  work.  Details  are  given  of  the  materials  recom- 
mended, which  included  pyre  thrum  sprajrs  for  beans  after  the  pods 
were  formed.  Applications  were  recommended  to  begin  as  soon  as 
the  beetles  appeared  and  to  be  repeated  at  intervals  of  8-10  davs 
acrordin^f  to  the  weather,  rate  of  ennvth  of  the  plants  and  continuance 
of  nngratiou  into  the  iields.  Plougiiing  down  vines  immediately  after 
the  l^t  picking  was  urged  and  generally  practised.  Tests  of  materials 
to  determine  whether  they  would  render  arsenicals  less  likely  to  injure 
the  foliage  showed  an  advantage  from  the  mixture  of  copper  sulphate^ 
lead  monoxide  and  zinc  with  calcium  arsenate.  Copper  sulphate  re- 
duced the  injury  from  arsenic  both  in  dusts  and  sprays.  Magnesium 
arsenate  as  a  spray  proved  the  most  effective  material  for  securing 
commercial  control  where  a  power  sprayer  could  be  used.  The  use  of 
copper,  arsenic  and  lime,  15 : 15 : 70,  is  recommended  where  dusting 
is  advisahle. 

Early  applications  were  necessary,  some  fields  being  dusted  as  early 
as  14th  May.  Emergence  in  cages  occurred  from  4th  May  until  1st  July, 
the  maxinmm  being  reached  between  1st  and  8th  June,  although 
elsewhere  the  lirst  adult  was  collected  on  30th  March,  the  first  eggs  on 
6th  April  and  the  first  larvae  on  27th  April.  The  first  adult  of  the 
first  generation  emerged  on  27th  June.  Commercial  dusting  was 
begun  on  29th  May  in  the  west,  and  in  the  east  from  27th  May  to 
12th  June,  according  to  the  proximity  of  the  fields  to  the  south.  Better 
results  were  secured  with  less  cost  in  spraying  twice  a  planting  oi 
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110  acres  than  in  dosting  twice  a  field  of  80  acres.  The  average  cost 
of  spraying  from  1  to  14  acies,  osingSlb.  magnesium  arsenate  to  100  U.S. 

^Tih.  water,  was  4s.  9d.  an  acre.  Cool  nights  and  drought  during 
August  reduced  the  second  generation  by  limiting  egg-deposition,  so 
that  >.ati<factory  crops  were  harvested  although  many  late  ])lantings 
were  nut  treated.  Good  crops  were  also  picked  from  very  early 
ttatreated  beans«  but  injury  subsequently  developed  very  rapidly  and 
it  was  necessary  to  plough  under  the  plants  promptly  in  order  to 
protect  the  later  crops. 


Chapman  (P.  Sc  Gould  (G.  E.).  Plowing  as  an  Aid  in  Mexican 
Bean  Beetle  ControL — /.  Econ.  EfU.,  xxiii,  no.  1,  pp.  149-154, 
1  ref.    Geneva,  N.Y..  February  1930. 

An  account  is  given  of  field  trials  in  the  control  of  the  ^fexican 
bean  beetle  [Epilachna  corrupla,  Muls]  in  Virginia  by  means  of 
ploughing,  in  continuation  of  burial  tests  bctjun  in  1928  [R.A.E.,  A, 
x\'ii,  619].  The  results  obtained  indicate  that  this  method  may  be 
effective,  particularly  against  the  immature  stages  of  the  beetle.  In  a 
comparative  test  of  various  cultural  measures,  no  insects  survived  in 
the  areas  subjected  to  disking  and  ploughing,  with  or  without  the 
r^.f!dition  of  harrowing,  whereas  1-17  per  cent,  survived  in  the  area 
ploughed  only,  and  1  -53  per  cent,  in  the  area  ploughed  and  harrowed. 
The  ploughing  depth  was  8  inches. 

Observations  are  recorded  on  the  behaviour  and  &te  of  insects 
surviving  ploughing,  and  on  the  longevity  and  food  habits  of  beetles 
unfed  after  emergence..  Although  Uie  larvae  have  little  chance  of 
surviving  c\o^n  ploughing,  those  on  the  margins  of  the  field  may  crawl 
as  far  as  12-15  ft.  to  another  held  in  search  of  food.  Adult  beetles 
t^merging  on  the  surface,  or  reaching  it  after  emerging  underground, 
appear  to  require  food  before  making  prolonged  flights.  Studies  to 
determine  the  length  of  time  that  beetles  can  survive  without  food  after 
emergence  indicate  that  in  August,  at  an  average  temperature  of  yS'F., 
the  majority  die  within  8  days  and  all  within  10  days  ;  and  in  October, 
^^ith  nn  average  temperatiu*e  of  60^  F.,  all  die  in  16  dav^  Tn  an 
experuuent  in  which  marked  beetles,  unfed  since  emergence,  were 
released  50  yds.  from  snap  beans  and  only  6-^  ft.  from  soy  beans,  all 
appeared  to  migrate  to  the  latter.  Only  a  single  marked  individual 
^  found  on  snap  beans,  14  days  after  release.  No  beetles  of  a  similar 
lot  liberated  50  yds.  south  of  snap  beans,  in  a  prevailing  north-east 
wind,  were  located  on  them  subsequently,  but  marked  beetles  were 
found  on  lucerne  and  sov  beans  50  \  ds.  to  the  south  of  the  liberation 
point.  The  presence  of  weetls  growmg  among  severely  infested  crops 
n»ay  influence  the  number  of  individuals  reaching  maturity  by  providing 
shelter  for  pupation  and  in  some  cases  li^  serving  as  food  for  the  larvae 
the  absence  of  beans.  WeedSi  on  which  the  larvae  have  been  found 
feeding  include  Brassica  nigra  and  Capsella  bursa-pastoris. 

The  necessity  is  nrged  for  immediate  ploughing  under  of  bean  plants 
«it  the  completion  of  harvest  in  areas  \*tierc  E.  corrupta  occurs,  special 
*Oiptttsis  being  placed  on  the  reduction  of  the  numbers  of  beetles 
^Jt^eriivUbernatum.  Lima  beans,  the  bearing  period  of  wfaidi  admits 
devetopment  of  three  broods  on  a  single  planting,  area  particolar 
^''^  of  danger. 
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Hervey  (G.  E.  K  ).  The  European  CSoin  Boier  with  Respect  to  Swm 
Com  in  New  York. — J.  Econ.  EtU.,  xxm,  no.  1,  pp.  154-15/ 
Geneva,  N.Y.,  February  1930. 

A  brief  account  is  given  of  the  results  of  two  years*  exp^eriments : 
the  control  of  the  com  borer  [Pyrausta  nubilcdis,  Hb.]  in  New  Yar;, 
State,  where  the  infestation  in  1929  was  lighter  than  in  1928  [R.A.E 
A,  xv'ii,  270j,  probably  owing  to  late  planting  and  a  poor  stand  o 
maize.    The  average  infestation  in  maize  grown  for  canning,  none 
which  was  planted  before  the  tot  week  in  June,  was  less  than  10  pe 
cent.   A  contmuadon  of  ploughing  experiments  begun  in  1928  pot 
cif]  showed  the  average  emexigenoe  of  larvae  buried  during  late  autuOB  i 
in  gravel  soil  in  plots  50  ft.  square  to  be  32-56  per  cent.,  and  64  44  p.^ 
cent,  when  they  were  buried  in  spring.    The  emere^ence  of  moths  koK 
these  plots  was  less  than  1  per  cent.,  but  it  was  found  to  be  slightj\ 
higher  if  the  plots  were  not  cultivated  at  intervals  after  the  infested 
material  was  ploughed  imder. 

Studies  carried  out  to  determine  the  fate  of  the  larvae  coming  to 
the  surface  after  being  buried  indicated  that  esqiosure  was  the  chief 
factor  in  their  mortality,  but  they  are  able  to  move  consideralife 
distances  in  search  of  shelter  and  may  live  for  several  days  beioK 
succumbing.    Many  larvae  are  destroyed  by  ants  and  birds. 

A  comparative  survt  y  is  given  of  the  corn-borer  situation  in  1928  anc  | 
1929  in  a  small  market  garden  where  a  special  method  of  disposing  oi  , 
the  maize  stalks  had  been  followed  during  the  past  few  years.  The  ■ 
stalks  were  cut  as  soon  as  the  ears  were  picked  off  and  put  into  the  sib. 
The  stubble  was  then  disked  thoroughly  3-4  times  and  the  land  sown 
to  rye,  which  was  ploughed  under  the  following  spring  together  ^ith 
pieces  of  maize  refuse  left  on  the  surface.  The  percentage  of  infestation 
fell  from  18-2  to  9-56  per  cent,  in  the  ears,  and  from  23-5  to  II  -92  per 
cent,  in  the  stalks.  Of  the  numerous  materials  tested  as  insecticides 
agamst  F.  nubilalis,  the  most  promising  appears  to  be  calcmin  fiuosiii- 
cate  used  as  a  spray,  though  slight  injury  is  caused  to  the  maize  plants. 
White  oil  emulsion,  in^ch  is  more  effective  when  combined  with 
lead  arsenate,  gave  a  high  rate  of  mortality  against  the  egg  masses 
when  used  at  3  per  cent.  Lead  arsenate  combined  with  fish-oil  as  an 
adhesive  also  gave  a  noticeable  reduction.  Various  dusts  were  of 
little  or  no  effect. 


Cagle  (L.  R.).  The  Plum  Corculio  Outbreak  in  the  Charlottes vilk- 
Cront  Section  ol  Virginia  in  1929. — /.  Econ.  Eni.,  xxiii»  no.  1.  pp 
157-162,  1  fig.,  2  refs.   Geneva,  N.Y..  February  1990. 

Excejitionally  iieavy  losses  amounting  to  5-50  per  cent,  were  caused 
in  a  section  of  central  Virginia  to  one  variety  of  peach  by  an  outbreak  of 
curculio  [ConoiraJiclus  nenupluir,  Hbst.],  which  was  general  on  peaches 
throughout  the  State  in  1929,  though  in  some  sections  the  loss  did  not 
exceed  5  per  cent.  Infestation  by  the  oriental  peach  moth  [CydiM 
moUsta,  Busck]  on  the  same  variety  in  this  section  ranged  from  kss 
than  5  per  cent,  to  45  per  cent  An  investigation  to  determine  the 
cause  of  the  abnormally  severe  injury  in  this  section  showed  that  it 
was  not  due  to  a  second  brood  of  C.  nenuphar.   It  is  thought  that  the 
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Ission  of  the  petal-fall  spray  in  the  past  probably  played  an  important 
t  in  the  outbreak,  since  infested  peaches  that  drop  early  in  the 
son  may  serve  to  carry  over  the  infestation  from  year  to  year, 
tiough  infestation  of  fruit  at  picking  was  prevented  under  normal 
iditions  by  the  killing  of  overwintered  adults  by  later  sprays, 
ring  the  past  season  heavy  rainfall  after  application  had  rendered 
i  spra}^  ineSective  and  allotved  the  adults  to  survive  until  the  picking 
Lson.  Cool,  rainy  wither  from  12th  April  to  20th  May  probably 
ased  delay  in  oviposition,  so  that  the  majority  of  the  eggs  were  not 
posited  until  the  ripening  period  of  the  fruit. 

Several,  apparently  heavy,  early  infestations  were  probably  due  to 
normally  high  temperatures  which  brought  the  adults  out  of  hiberna- 
>n  during  the  blooming  period,  so  that  they  were  present  in  con- 
lerable  numbers  in  the  orchards  when  the  peaches  were  large  enough 
furnish-  places  for  egg-deposition.   It  is  suggested  that  a.  repetition 
the  outbreak  may  be  prevented  by  including  a  petal-fall  application 
the  spray  schedule  and  by  thorough  cultivation. 


%FRO  (V.  I.).  A  propoMd  Me  Minittoii  lor  Commmial  OontvoL— 

J.  Earn.  Ent.,  xxiii«  no.  1,  pp.  162-164,  1  ref.  Geneva,  N.Y., 
February  1930. 

In  view  of  the  many  disagreements  as  to  the  efficiency  of  various 
leasures  for  minimisuig  losses  caused  by  insect  pests  that  have  arisen 
Mmig  to  lack  of  accuracy  in  the  employment  of  the  term  "  commercial 
Dtttiol,"  the  following  definition  is  proposed :  Commercial  control  is 
ne  measure  of  protection  from  insect  attack  that  yields  tiie  maximum 
et  return  at  minimum  expense  for  the  control  operation.  The  term 
linimum  expense  is  used  to  differentiate  commercial  control  as  here 
efined  from  that  measure  of  control  obtained  by  greater  expenditures 
irithout  a  proportionate  increase  in  the  net  value  returned. 


Kilmer  (R.  S.)  Further  Studies  on  the  Problem  o!  reducing  the 
Nicotine  Unit  Charge  o!  Nicotine. — /.  Econ.  EnL,  xxm,  no.  1,  pp. 
166-169,  1  ref.    Geneva,  N.Y.,  February  1930. 

The  following  is  taken  from  \he  author's  summary  of  the  results  of 
experiments  carried  out  in  New  Brunswick  during  May  and  June  1929. 
to  confirm  those  secured.by  £.  R.  McGovran  [R.A.E.,  A,  xviii,  278], 

.vhich  indicated  that  low  concentrations  of  nicotine  when  used  with 
•  •5  per  cent,  sodium  or  potassium  oleatt>  wvre  toxic  to  Aphids.  Aphis 
spiraecola,  Patch,  A.  ri<micis,  I-.,  A.  surbi,  Kalt.,  and  Myzus  cerasi.  F., 
»vere  controlled  in  the  laboratory  with  0-5  per  cent,  sodium  oleate  plus 
1-5,000  actual  nicotine.  In  orchard  tests  A.  pomi,  DeG.,  and  A.  sorbi 
were  controlled  with  6  lb.  commercial  potassium  oleate  (40  per  cent. 
H^)  plus  j  U.S.  pt.  50  per  cent,  nicotine  sulphate  to  100  U.S.  gals. 
This  concentration  is  equivalent  to  0*5  per  cent,  soap  plus  1-4,800 
actual  nicotine.  In  the  orchard  experiments  in  which  trees  were 
sprayed  while  a  fairly  heavy  coating  of  lead  arsenate  and  sulphur 
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was  present  on  the  foliage,  no  foliage  injury  was  noticeable  3  wa 
after  application  of  the  spray.  Experiments  showed  that  repeil 
sprays  of  sodium  and  potassium  uleate  were  not  toxic  to  the  foli^ 


HucKETT  (H.  C.)-  Results  irom  the  Use  of  Nicotine  in  the  Control 
8ii€king  Iniedi  on  Maitoit  nn  Long  lUand. — /.  Eeam.  £i 
xxiii,  no.  1,  pp.  Ifl&-174.   Gerfeva,  N.Y..  February  IddO. 

The  efficiency  of  nicotine  mixlunjs  in  spray  and  dust  form  m  \ 
control  of  Macrosiphum  gei,  Koch  {Iliinota  solanifolii,  Ashm.),  M\i 
persicae,  Sulas.,  and  Empoasca  fiAae,  Harr.  on  potato,  under 
conditions  prevailing  on  Long  Island,  is  briefly  discussed  from  a  soi 
of  experiments  carried  out  during  192r;  1929  [c/.  R.A.E.,  A,  » 
204].  The  early  variety  of  potato,  which  matures  in  July,  hist 
escapes  inju^^^  but  the  Aphids  usu^ilh'  become  numerous  shortlva-i 
the  later  variety,  which  matures  in  August,  has  come  into  full  bl<xi 
during  early  July,  2J-3  mouths  after  planting.  Hopperburn  appea 
during  mid- J  uly  for  the  first  time,  and  the  combined  attack  of  Aphj< 
and  leafhoppers  generally  causes  the  destruction  of  much  foliage  \ 
the  first  week  in  August  where  spraying  has  been  carried  out,  aa 
2  weeks  earlier  where  it  has  been  discontinued.  The  nicotine  spnj 
which  consisted  of  1  pt.  40  per  cent,  nicotine  sulphate  to  100  gau 
Bordeaux  mixture,  was  applied  by  means  of  a  traction  sprayer  coveria 
six  rou's  and  fitted  with  2  nozzles  for  each  row,  directed  forwards  aa 
downwards  at  a  level  with  the  top  of  the  plants.  A  half-inch  pip 
was  also  attaclied  to  the  sprayer  2  ft.  in  front  of  the  nozzles  to  bmii 
the  vines  over.  Pressure  was  maintained  at  200  lb.  to  the  sqm 
inch,  and  the  mixture  was  applied  at  the  rate  of  80-^  U.S.  gak  n 
the  acre.  The  dust,  which  consisted  of  3  U^S.  pts.  40  per  ctnt 
nicotine  sulphate,  10  lb.  dolomite  and  50  lb.  hydrated  lime,  vas  applis< 
at  the  rate  of  50  lb.  to  the  acre  at  each  application  by  means  of  a  4-row 
self-mixing  duster  with  distributors  directed  backwards  in  a  horizontal 
plane  at  a  height  of  2  ft.  The  treatments  with  nicotine  dust  vreri 
made  as  an  alternative  or  substitute  for  applications  of  copper-Iim^ 
dust  or  spray.  The  climatic  conditions  dunng  the  growing  seasoo! 
1926-29  are  briefly  analysed  in  relation  to  the  treatment  and  infestatxai 
in  the  experimental  plots.  The  results  of  the  various  treatments  vk^ 
recorded,  once  immediately  following  each  special  application 
Aphids  to  determine  the  degree  of  reduction  in  numbers  secured,  agais 
at  the  close  of  the  applications  to  compare  the  condition  of  the  folia£« 
on  the  various  plots  ;  and  linally  at  digging  to  compare  the  yidd  oi 
the  tubers.  A  comparison  of  the  increase  or  reduction  ui  the  numb^ 
of  Aphids  on  the  foliage  emphasised  the  superiority  and  ooosisteDCV 
of  nicotine  treatment  in  dust  form,  and  plots  dusted  wi&  nicotine  gave 
superior  results  on  the  average  in  respect  of  the  condition  of  the  folia^ 
in  3  out  of  the  4  seasons.  In  1928,  when  late  blight  was  pre\'alcn!, 
the  use  of  copper  with  the  nicotine  spray  had  a  decided  advanta?f 
over  treatment  witii  nicotme  dust,  to  which  copper  could  not  be  iddrd 
owmg  to  uicompatibility.  As  regards  the  yield  of  tubers,  plots  receivi;  s 
treatment  with  nicotine  dust,  whether  previously  sprayed  or  dusted,  S'^  ' ' 
much  greater  increases  in  9  out  of  10  intotaaoes  than  those  reoeivii^  aoy 
other  trealmentsapplled  in  1927  and  1929 and  in  the  later  planted  scries 
in  1928.  On  the  other  hand,  in  1926  and  in  the  early  [^ted  series  in 
1928,  there  was  comparatively  little  difference  between  treated 
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n.'fcreated  plots.  The  superior  results  achieved  with  dust  were  largely 
lae  to  the  greater  simplicity  of  application  as  compared  with  the 
ifi&ciilties  encountered  in  spraying. 

OHOENE  (W.  J.).   Leafhopper  Association  on  Apple. — /.  Econ.  Ent. 
xxiii,  no.  1,  pp.  177-181,  2  charts,  4  reis.  Geneva,  N.Y.,  February 
1930. 

A  brief  report  is  ^ven  on  life-history  studies  and  field  observations 
*f  leafhoppers  in  apple  orchards  in  Virginia,  where  serious  injury  has 
►ocurred.    Empoasca  fahae,  Ilarr.,  which  is  primarily  a  pest  of  nursery 
t  ock,  confines  its  attacks  almost  (Mitirely  to  the  tender  foliage,  which  is 
):idly  curled,  and  rarely  attacks  older  leaves.    This  sj)ecies  hibernates 
II.  the  adult  stage.    E.  maligna,  Walsh,  was  sufficiently  numerous  to 
:a.use  injury  in  1927,  when  the  adults  were  present  from  1st  June  to 
I  Oth  July.   Both  adults  and  njrmphs  feed  on  the  older  foliage.  Adults 
inclosed  in  large  lantern  globes  over  apple  during  the  summer  of  1928 
deposited  eggs  which  hatched  in  the  spring  of  1929,  the  insects  reaching 
maturity  in  June.    There  appears  to  he  only  one  brood.  Typhlocvha 
fyofnaria,  McAtee.  which  is  the  most  ii;jurioiis  leafhopper  in  Virginia, 
liibeniates  in  the  egg  stage  and  has  two  broods  annually.    The  first 
brood  is  present  in  maximum  numbers  during  the  iirst  two  weeks  in 
June,  but  the  numbers  are  reduced  b3r  a  Dryinid  parasite.   In  1927 
parasitism  was  as  high  as  70  per  cent,  in  some  cases.     The  adults  of 
t  he  second  brood  ai)pear  about  1st  September  and  are  very  numerous 
during  that  month.    This  species  attacks  the  older  foliage.    It  appears 
that  some  adults  continue  to  feed  and  deix)sit  eg^'^  until  1st  November. 
The  results  of  life-history  studies  of  Erythroneuru  harti,  Gill  .  E.  obliqua, 
Sav.  and  E.  dorsalis.  Gill.,  which  are  shown  in  chart  form,  indicate 
liial  a  period  of  25-30  days  is  required  for  the  eggs  to  hatch  and  a 
similar  period  for  the  nymphs  to  mature.   The  overwintering  adults 
continue  to  oviposit  over  a  period  as  long  as  2  months,  and  nymphs 
therefore  continue  to  hatch  for  an  equally  long  period.    First  brood 
adults  of  all  3  species  matured  about  1st  July  in  1929.    The  first  adults 
to  reach  maturity  deposited  eggs,  but  those  developing  later  did  not 
oviposit  during  192B.    E.  dorsalis  and  E.  obliqna  feed  and  deposit 
eggs  readily  on  small  apj>le  trees  growing  in  the  insectary,  the  tough 
leatliery  foliage  of  which  appears  to  suit  them. 

pARROTT  (P  }.)  6i  Gl.\s(.()w  (H  ).  The  Rosy  Aphid  in  Relation  to 
Spray  Practices. —  /.  Econ,  Ent.,  xxiii,  no.  1,  pp.  182-184.  Geneva, 
N.Y.,  February  1930. 

.\  brief  summai  y  is  given  of  experiments  carried  out  with  lime-sulphnr, 
Hordeanx  mixture  and  oil  emulsions  rontaming  nicotine  e.xtracts 
against  Ani<raf>his  roscus,  Baker,  which  one  of  the  major  pests  of 
apple  in  New  York,  where  injury  vaiynig  irom  1120  per  cent,  to 
47*40  per  cent,  has  been  observed  over  the  period  192I-1929.  The 
different  sprays  were  applied  under  conditions  as  nearly  comparable 
as  possible  at  the  rate  of  10-12  U.S.  gals.  })er  tree,  treatments  being 
timed  with  reference  to  the  different  stages  of  blossom  and  bud  develop- 
Tiient  The  percentage  of  injured  apples  at  the  time  of  picking  was 
51-65  on  15  unspraved  trees.  In  two  lots  of  8  trees,  each  sprayed 
with  linu -sulphur  with    1    pt.  nicotine  sulphate  to  100  gals, 

the  corresponding  perceniagcs  were  0-28  and  3-06.    Of  four  ivpes 
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of  oil  sprays  tested,  only  one  commercial  preparation  approached 
the  degree  of  protection  obtained  with  lime-sulphur  and  nicotine 
sulphate,  the  injured  apples  representing  749  per  cent,  of  the  crop. 
With  oomlmiations  of  lixne-sulphur  and  nicotme  sulphate,  insectid^ 
effidency  varied  mth  the  nicotine  oontent.  At  the  rate  of  }  pt.  nicotine 
sulphate  to  100  gals.,  the  percentage  of  infested  apples  was  7*38^ 
and  at  half  this  rate  it  wa«?  12-46.  No  appreciable  (hfferences  in  in- 
secticidal  efficiency  were  noted  between  nicotine  sulphate  and  free 
nicotine,  using  as  the  carrier  a  lubricating  oil  emulsion  (3  per  cent,  oil) 
containing  gum  arabic  as  the  emulsiher.  The  percentage  of  infested 
apples  on  trees  sprayed  with  nicotine  sulphate  was  7*02;  with  free 
nicotine  6-21.  Nicotine  sulphate  in  lime-sulphur  proved  consistently 
more  effective  than  Bordeaux  mixture  containing  the  same  amount  of 
nicotine  sulphate.  Certain  oil  sprays  vs-ith  low  toxicity  to  Aphids  I 
showed  improvement  in  insecticidal  efficiency  upon  the  addition  of  I 
nicotine  sulphate.  The  percentage  of  injured  apples  on  trees  sprayed 
with  paniffin  oil  (4  per  cent.)  was  43-60,  and  with  paraffin  oil  (3  per  cent) 
containing  1  pt.  nicotine  sulphate  it  was  7*02. 

To  secure  maximum  control  oiA,  roseus,  the  spray  should  be  applied 
during  the  period  follo%\nng  the  separation  of  the  tips  of  the  leaves  of 
the  developing  fruit  buds  and  before  the  pink  colour  shows  appreciably 
in  the  central  buds  of  the  blossom  clusters.  Spraying  in  the  late 
pink  or  calyx  period  has  consistently  given  inferior  control.  > 

Harm  AN"  (S.  W).  The  Efficiency  of  various  Insecticides  in  controlims 
the  Bud  Moth. — J.  Econ.  EtU.,  xxiii,  no.  1,  pp.  184-187,  I  ref. 
Geneva,  N.Y.,  February  1930. 

An  account  is  given  of  two  series  of  experiments  in  the  control  of 
Eucosma  {Spilonota)  ocellana,  Schiff.,  a  pest  of  major  importance  in 
certain  sections  of  western  New  York  [R.A,E.,  A,  xvii,  723],  one 
directed  against  the  larvae  ^en  emerging  from  hibernation  in  eaiiy 
sprmg  and  the  other  against  the  young  larvae  in  the  summer.  The 
life-historv  is  describetl  in  detail  [cf.  !oc.  cit.]. 

Probably  owing  to  abnormal  weather  conditions,  the  period  (hirinij 
whicli  the  larvae  were  issuing  from  their  winter  quarters  was  extended 
in  the  spring  of  1929  over  a  period  of  4  weeks,  commencing  when  the 
green  tips  on  the  first  buds  were  showing  and  continuing  up  to  the 
time  of  the  pink  stage  of  the  apple  blossom  buds.  In  heavily  infested 
orchards  nicotine  was  the  only  material  to  which  the  overwintering 
larvae  were  susceptible.  In  such  cases  a  dosage  of  1  qt.  of  40  per  cent, 
nicotine  sulphate  was  required,  the  usual  dose  of  1  pt.  being  inadequate. 
When  used  with  linseed  oil  ur  hsh  oil  (1  qt.  in  100  gais.)  or  with 
lubricating  oil  emulsions,  the  effectiveness  of  mt  nicotine  was  apparently 
increased.  The  larvae  appeared  susceptible  to  treatment  with  nicotine 
solution  just  previous  to  emerging  and  also  after  emergence  if  coated 
with  spra\'. 

The  eggs  of  E.  ocellana  began  hatching  by  the  middle  of  July  ia 
1929,  and  the  maximum  was  reached  about  the  last  week  of  that  month. 
A  second  cover  spray  was  therefore  applied  at  the  begimiing  of  the 
egg-hatching  period,  and  a  third  after  the  majorit}'  of  the  larvae  had 
hatched.  All  spraying  was  done  from  the  ground  by  directing  the  nozzle 
upward  and  outward  from  the  centre  of  the  tree,  to  coat  the  lower  leaf 
surfaces.  Lead  arsenate,  which  was  apparently  of  little  value  early 
in  the  season,  was  effective,  when  used  at  tlie  rate  of  3  lb.  to 
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100  U.S.  gals,  either  alone  or  with  the  addition  of  1  pt.  nicotine  sulphate 
luring  the  egg-hatching  period.    Materials  used  in  early  season 

jeatments  which  qave  little  or  no  promise  in  the  control  of  the  larvae 
n  heavily  infested  plantings  included :  lime-sulphur,  Bordeaux 
lilxture,  calcium  arsenate,  Paris  green,  lubricating  oil  emulsions  alone 
or  saturated  with  paradichlorobenzene,  and  miscible  oil. 


HoERNER  (J.  L.).  VteeM  as  an  Activator  for  Niootina.^/.  Econ. 
Eni,,  xxiii,  no.  1,  pp.  174-177,  1  pi,  2  refe.  Goieva,  N.Y., 
February  IddO. 

A  thorough  study  ol  penetrol,  a  sulphonated  oxidation  product  of 
petroleum,  has  shown  it  to  possess  definite  activation  properties  when 
used  with  nicotine  [RA.E.,  A,  xvii,  715].  The  disadvantages  of  soap 
1^  an  activator  for  nicotine  are  discussed,  and  a  comparative  test  of  the 
relative  compatibility  of  penetrol  and  soap  in  water  of  varying  degrees 
of  hardness  is  described.  An  analysis  is  given  of  the  waters  used  in 
in  the  tests,  which  were  prepared  in  the  laboratory.  The  soap  used  was 
commercial  potassium  hsh-oil  soap  coutainiiig  30  per  cent,  water,  and 
It  was  dissolved  directly  in  the  final  Volume  of  hot  wate. .  The  penetrol 
was  first  mixed  with  3  times  its  own  volume  of  water  before  the  final 
dilution  was  made.  After  they  had  been  allowed  to  stand  for  8  hours, 
no  marked  change  \vas  observed  in  any  of  the  penetrol  samples,  whereas 
the  soajj  showed  a  variation  from  a  clear  solution  in  distilled  water 
to  a  heavy  curdy  precipitate  in  the  hard  water. 

In  tests  in  which  Paris  green,  calcium  arsenate  and  lead  arsenate 
^vere  used  with  penetrol  diluted  at  the  rate  of  0*5  per  cent.,  no  scorching 
of  foliage  occurred  either  in  the  laboratory  or  in  the  field,  number 

different  tests  have  shown  penetrol  to  be  compatible  with  Bordeaux 
mi.xturc-  as  a  substitute  for  soap,  which  clops  the  nozzle  and  rnnnteracts 
the  necessary  spreading  properties  of  tlie  spra\"  A  re  [  a  rsrntative 
table  is  given  to  show  the  results  obtained  by  spra)  ui^  wiLii  peuetrol- 
nicotine  and  soap-nicotine  combinations  on  Macrosiphtm  sp.  on 
ffelenium  sp.  (temperature  75*^  F. ;  relative  humidity  51).  Data 
^ven  to  indicate  typical  activation  results  Si^dimsltMacrosiphum  (Macro* 
^iphoniella)  sanborni.  Gill.,  Xfyziis  pcrsicae,  Sul?.,  and  Aphis  spiraecoUt, 
Patch,  show  that  the  use  of  penetrol  as  an  activator  for  nicotine  gives 
consistently  better  results  than  potassium  lish-oil  soap  on  all  the 
-pecies  tested.  The  dilutions  used  were  penetrol  or  fish-oil  soap 
1-400,  nicotine  (50  per  cent.),  1-10,000. 


l^AiRs  (L.  M.)  &  Gould  (£.).  Notes  on  the  Pistol  Case-hearer.— J. 
Econ.  Eni.,  xxiii«  na  1,  pp.  18&-190.   Geneva,  N.Y.,  February 

An  unusual  outbreak  ui  tlic  pistol  ca^c- bearer  iColcophura  nialiwrcUa, 
^ey^  has  occurred  on  apple  during  the  past  few  seasons  in  the  north- 
^  of  West  Virginia.  Attempts  to  control  the  insects  by  regular 
^pray  treatments  in  1928  and  1929  failed  to  reduce  their  numbers 
^utf;.  i(  ntly  to  prevent  serious  damage.   The  treatments  tried  included 
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excessive  strengths  of  lime-sulphur,  difTerent  kinds  of  miscible  oils, 
large  qnantities  of  lead  arsenate  and  nicotine  sulphate  with  and  without 
penetrol.  As  the  resistance  of  C.  ntalivoreila  appeared  to  be  due  to  iu 
protective  case,  which  is  virtually  impenetrable  by  any  of  the  contact 
spra\  s,  and  to  its  habit  of  feeding  mainly  within  the  bi^ds  of  apple  in 
spring,  it  was  hoped  to  control  it  by  spraying  immedliately  after  the 
hatching  period  and  before  the  young  larvae  had  constructed  their 
cases. 

Life-history  observations  indicated  that  the  lan^ae  continue  to  fefd 
initil  about  the  middle  of  May.  The  first  pupae  wtre  found  on 
22nd  May,  and  emergence  lasted  from  8th  June  till  3rd  July.  The 
majority  of  the  moths  appeared  between  19th  and  21st  June,  and 
oviposition  lasted  27  days  from  9th  June,  the  peak  of  ovipositioa 
occurring  about  21st  June.  The  first  larva  was  obsen^ed  on  20th  June, 
and  the  majority  of  the  epe:«!,  nearly  all  of  which  were  laid  on  the  upper 
.surface  of  the  leaves,  had  hatcht-d  by  14th  July.  The  young  lan^a. 
on  hatching,  feeds  for  about  3  days  within  the  leaf,  emerging  through  a 
small  hole  on  the  underside  with  its  first  protective  cocoon  already 
partly  formed  Little  feeding  is  done  on  the  surface  during  the  late 
summer,  and  by  5th  October  the  cocoon  is  completed,  being  attached 
to  a  twig. 

On  the  basis  of  these  observations,  tests  were  concentrated  on  cont:i'-t 
insecticides,  the  most  successful  of  which  was  found  to  be  nicotine 
sulphate,  1-SOO,  with  the  addition  of  0-5  per  cent,  penetrol  [see  pre- 
ceding paper],  which  gave  about  100  per  cent,  control.  An  emergency 
appHcation  made  between  17th  and  27th  July  at  the  rate  of  15  U.S.  gals.i 
to  a  tree  gave  an  average  kill,  based  on  counts  of  insects  after  treatment,! 
of  78*92  per  cent. 


Hartzell  (F.  Z.).    Toxicity  of  Sprays  and  Spray  Ingredients  on  Pear 
Pl]^  Nymphs. — J.  Econ.  EtU,,  xxiii,  no.  1,  pp.  19(m97,  1  ret  . 
Geneva,  N.Y.,  February  1930. 

The  foUowini''  is  the  author's  abstract  :  Expetirnents  were  conducted 
on  the  nvmpli-,  of  Psylla  pyricola,  Forst.,  (pear  psylla)  with  various 
conibinatiou.s  of  the  following  ingredients :  Bordeau.x  (2— 4O-100), 
nicotine  sulphate,  free  nicotine,  Derrisol  (1^533),  M-P  insecticide 
(pyrethrum  extract  1-560),  white  petroleum  oils,  pine  oO,  Hardwood 
neutral  oil  and  penetrol.  Tl  -  trials  were  made  in  commercial  orchards, 
using  a  large  spray  rig.  All  the  in^jredients  showed  toxicity  towarcis 
nymphs  of  P.  pyricola  at  the  \'uriuus  strengths  used.  The  j>ercentage 
of  dead  nymphs  varied  directly  with  the  proportion  of  white  oil,  but 
nicotine  (1-3,200)  showed  a  certain  toxicity  which  appears  to  be  but 
slightly  increased  by  larger  dosages.  The  several  ingredients  when 
mixed  seemed  to  increase  the  destructiveness  of  the  resultant  mixture 
by  an  amount  equal  to  the  sum  of  the  specific  toxicities  of  the  com- 
f)onents.  It  is  indn  nt<  d  that  the  nicotine  content  of  spra\  s  directed 
against  the  nymph>  iA  P.  pyricola  can  be  consiflerably  reduced  provided 
that  other  toxic  materials  are  added  wiuch  do  not  react  unfavourably 
with  the  nicotine.  The  percentage  of  white  oil  can  be  reduced  in  the 
spray  mixtures  if  nicotine  in  pine  oil  or  Hardwood  neutral  oU  be  added. 
Pine  oil  (1  per  cent.)  and  Hardwood  neutral  oil  (1  per  cent.)  show 
promise  of  reducing  materially  the  nicotine  content  of  the  regular 
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dLyr.  Penetrol  (0*5  per  cent.)  in  Bordeaux  with  reduced  nicotine 
SL^e  was  tested  the  most  extensively  and  appears  to  be  innocuous 
Eoliage  during  the  spring  application  if  noim^  temperatures  prevail. 

A.PMAN  (P.  J.)  &  Gould  (G.  £.).  Some  Noiei  on  dusting  Onoimibers. 
— y.  Econ.  EfU.,  xxiii,  no.  1,  pp.  197-202,  2  refs.  Geneva,  N.Y,, 
X^ebruary  ld30. 

Preliminary  tests  were  made  in  1929  with  dusts,  which  included 
clrated  lime,  gjrpsum,  and  these  two  materials  with  calcium  arsenate, 
lium  fluosUicate,  and  calcium  fluosilicate,  to  determine  their 
iciency  in  protecting  cucumbers  from  the  early  attack  of  Diabrotica 
tcLta,  F.,  and  D.  duodedm punctata,  F.,  and  to  estimate  the  extent  to 
lich  these  materials  inhit)ked  plant  growth.  The  application  rate  tor 
e  hyclrated  lime,  copper  sulphate  and  lime  and  sodium  fluosilicate  was 
>proxiniately  30  lb.  |>er  acre,  that  for  calcium  fluosiUcate  45  lb.,  and  for 
^p>sum  100  lb.,  although  the  wastage  in  the  application  of  gypsum 
itli  the  dustuig  machine  is  large.  Plants  treated  when  mobt  with  dew 
ere  of  a  smaller  average  size  than  those  treated  when  dry,  regardless 
:  what  dust  was  used.  The  differences  ranged  from  sodium  fluosilicate, 
liich  killed  plants  in  the  wet  series  outright,  to  gypsum  and  calcium 
uosilicate,  where  the  difference  was  insignificant. 
As  damage  from  cucumber  beetle  was  unimportant  in  1929,  the 
iffereuces  in  size  among  the  treated  plcints  may  be  considered  to  be 
ue  primarily  to  the  reaction  between  plants  and  dust  rather  than  to 
be  degree  of  protection  these  materials  afforded  against  insect  attack. 
*lants  treated  with  gypsum,  either  wet  or  dry,  were  of  a  smaller  average 
ize  than  plants  receiving  hydrated  lime  while  dry.  jNTore  material 
•bviously  adhered  to  plants  dusted  while  wet,  and  apart  from  cases 
vhere  toxic  material  was  added  to  the  solution,  the  gem  rail v'  smaller 
ize  of  the  wet  plants  may  be  due  simply  to  the  degree  to  which  meta- 
>olic  activities  were  interfered  with,  a  condition  that  would  normally 
:«sult  from  the  presence  of  any  finely  divided  foreign  matter. 

UARM.^N  (P.).  Oriental  Peach  Moth  Ck>ntro]  Studies  in  19^. — /. 
Econ.  Ent.,  xxiii,  no.  1,  pp.  203-205,  Geneva,  N.Y.,  February 
1990. 

In  tield  experiments  in  the  control  of  Cydia  { Laspeyresia)  niolesta, 
Busck,  in  C  onn  <  ticut  in  1929,  applications  of  talc  dust  gave  no 
control,  and  only  slight  reductions  in  infestation  were  secured  by 
the  use  of  lime  or  oU  combinations.   Infestation  among  trees  sprayed 
with  ndiite  oil  emulsion  ('83  per  cent,  oil  content,  viscosity  106  Saybolt), 
1  :  100,  at  the  rate  of  8  gals,  to  a  tree,  amounted  to  7  per  cent.,  whereas 
the  control  trees  showed  an  infestation  of  20  per  cent.    No  injury 
was  seen  to  any  of  the  trees,  though  the  last  oil  spray,  applied  on 
30th  August,  caused  some  spotting  (^f  fruit,  and  residues  from  white- 
wash and  talc  remained.     Trees  sprayed  with  lime  were  noticeably 
free  troni  spray  injury.    In  ovicide  experiments  earned  out  in  the 
laboratory  to  test  the  results  secured  in  the  field  with  various  oils, 
pure  1  per  cent,  white  oil  emulsified  with  skim  milk  gave  excellent 
results,  and  those  obtained  with  pine  oil  combinations  were  also 
good.  The  increase  from  additions  of  pyTethrum  soap  and  nicotine 
over  the  same  oU  and  the  same  emuisifier  at  the  same  dilution  seems  to 
be  slight. 
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Lipp  (J  \\  !  Experiments  against  wmtering  Larvae  of  the  Onenial 
Peach  Moth,  Laspeyresia  molesta  Busck. — /.  Ecoyt.  Ent..  xxiii 
no.  1,  pp.  205-208,  3  refs.    Geneva,  N.Y.,  February  1930. 

Tests  were  conducted  during  the  dormant  seasons  of  1927-2S  an  ' 
1928-29  against  tlie  hibernating  larvae  of  Cydia  {Laspeyresiii)  mole^*:. 
Busck,  by  means  of  allowing  them  to  make  hibemacula  on  sticks  cu: 
from  pear  limbs,  which  were  then  hung  in  an  outdoor  cage  throughou: 
the  winter.  A  proportion  of  the  sticle  was  sprayed  with  a  variety  of 
solutions,  the  toxicity  of  which  was  determined  by  the  number  of  moths 
emerging  from  the  sprayed  and  unsprayed  sticks.  All  spraying  was 
done  on  clear  mornings  when  tlie  temperature  was  above  32^  F.  Most 
of  the  solutions  were  applied  durim?  Februarv  and  March,  and  a  few  in 
the  previous  November.  Early  sprmg  spraying  produced  only  slighdy 
greater  mortality.  Variations  owing  to  the  loss  of  larvae  through 
natural  mortality  and  fungous  attack*  which  was  very  evid^t  on  the 
unsprayed  sticks,  rendered  comparison  >  xceedin^y  difficult.  Mortality 
among  untreated  larvae  ranged  from  22  to  75  per  cent.,  and  in  many 
cases  exceeded  that  of  treated  larvae.  Lists  are  given  of  those  niateriais 
that  decreased  emergence  to  60  per  cent,  or  less  of  the  check  emergence 
and  of  those  that  proved  ineffective.  The  highest  mortaUt}^  of  67  per 
cent,  was  secured  with  10  per  cent,  nitrobenzene.  Chnng  to  the 
slowness  of  many  of  the  materials  in  taking  effect  on  the  larvae, 
attempts  to  determine  mortality  by  examination  of  the  Sticks  prior  to 
emergence  proved  impracticable. 


Driggers  (B.  F  ).  Recent  Experiments  on  Oriental  Peach  Moth 
Control  in  New  Jersey.— /.  Econ,  Ent.,  xxiii,  no.  1»  pp.  209-215. 
Geneva,  N.Y.,  February  1930. 

The  trend  of  infestation  by  Cydia  [Laspeyresia)  molesfat  Busck,  is 
traced  during  the  past  1 2  years  in  New  Jersey,  where  after  a  progressive 
decUne  from  a  90  per  cent,  infestation  in  1923  till  1927,  a  steady  increase 
has  occurred  in  1928  and  1929.    The  status  of  control  measures  is  ^hn 
reviewed,  and  an  account  is  given  of  experiments  carried  out  ui  1927 
and  1929  in  an  attempt  to  develop  a  more  effective  and  cheaper 
treatment.   Nicotine  sulphate  and  mutit  oil  emulsioiis  failed  to  secure 
complete  control  against  the  first  brood  eggs.    Fruit  counts  in  an 
orchard  sprR\-ed  with  nicotine  sulphate  showed  about  21  per  cent,  of 
the  fruit  injured,  or  about  the  same  percentage  of  injury  as  that  found 
in  the  previous  year.    Two  years'  spra\Hng  tests  with  p\Tethrum- 
impregnated  white  oil  emulsions,  1  :  100  or  less,  failed  to  control  C. 
molesta  when  these  spra}^  were  applied  at  the  lime  of  appearance  of 
the  third  brood  eggs  and  larvae.   Talc  dust  applied  when  the  third 
brood  eggs  were  hatching  gave  partial  control  in  two  otthards,  hut 
in  a  third  the  dn';t  was  foimd  to  hinder  the  work  of  the  egg  para.site, 
Trichogramma  minutum,  Riley,  and  no  control  was  obtained.  From 
studies  of  parasitism  of  C,  molesta  it  was  found  that  Macrocenirm 
anc^wora,Kolar.,  was  responsible  for  most  of  the  parasitism  in  southern 
New  Jers^,  whereas  Glypia  mfiscuteliaris.  Cress.,  was  the  principal  para- 
site in  northern  New  Jersey  [R.A.E.,  A,  xvii,  389].    Experiments  in 
1928  and  1929  showed  that  larval  jxirasitism  by  M.  ancylivora  could 
be  increased  in  northern  New  Jersey  by  the  liberation  of  this  parasite 
during  June,  July  and  August, 
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i^iBX,  (p,  M.).  Oriental  PMh  Moth  Parasite  Work  in  Neir  York.— 

jr.  Econ.  EnL,  xxiii,  no.  1,  pp.  215-217,  1  ref.  Geneva,  N.Y., 
February  1930. 

Th.e  following  is  the  author's  abstract :  Results  are  given  of  two 

axs'  experiments  in  colonising  Macrocentrus  ancylivora,  Rohw.,  in 
e  area  of  new  infestation  of  Cydia  [Laspcyrcsia)  vwlesta,  Busck,  in 
rstcrn  New  York.  The  parasite  has  apparently  established  itself  in 
is  region.  Glypta  rufiscufelhris,  Cress.,  and  Ascogaster  carpocapsae, 
er. ,  were  found  to  parasitise  C.  nwlesta  in  western  New  York  in  1927, 
though  the  percentage  of  parasitism  was  negligible.  In  1928  G. 
J  iscuieUaris  parasitised  12  per  cent,  of  the  lar^e  of  the  peach  moth, 
id.  in  1929  oidy  0-71  per  cent.  In  both  these  years  A*  carpocapsae 
as  of  rare  occurrence  In  1929  twig  collections  from  the  Hudson 
iillcv  and  Long  Island  showed  a  parasitism  by  M.  ancylivora  of  51 
:icl  89  per  cent,  respectively.  Seven  hundrrd  thousand  individuals 
f  Trichogramma  fninutum,  Riley,  liberated  in  one  orchard  parasitised 
6  per  cent,  of  the  season's  eggs. 


;*HiLLiFS  (£.  F.).  Bm8  te  the  Orehaid. — /.  Econ,  Enl.,  xxiii,  no.  1, 
pp.  218-223.   Geneva,  N.Y.,  February  1930. 

The  following  is  the  author's  abstract  :  The  requirements  for  colony 
itrength  in  order  to  have  bees  which  will  give  good  service  in  pollination 
•A  fruit  is  emphasised.  The  danger  to  bees  from  dusting  of  poisonous 
materials  is  discussed. 


HuTSON  (R.).  A  practical  Honeybee  shipping  Cage  for  TTse  in 
Pollination. — J.  Econ.  Ent.,  xxiii,  no.  1,  pp.  223-225.  Geneva, 
N.Y.,  February  1930. 

The  following  is  the  author's  abstract :  Observations  on  a  shipping 

cage  designed  for  use  as  a  hive  in  the  orchard  indicate  that  it  is  possible 
for  bees  to  be  prepared  at  the  shipping  point  for  use  in  orchards. 
Bees  prepared,  shipped  and  used  in  this  way  compare  favourably 
with  packages  hived  in  the  orchard. 


Back  (£.  A.),  CcyrroN  (R.  T.)  &  Elungton  (G.  W.).  Blhytoiie  (Mde 
as  a  Fumicmt  for  Food  and  othtt  Oonunodities.— ].  Econ.  Ent., 
xxiii,  no.  1,  pp.  226-231,  2  refs.   Geneva,  N.Y.,  February  1930. 

Anaccount  is given  of  ethyleneoxide,arecently  discovered  gas  which  is 
an  excellent  fumigant  for  insects  attacking  all  types  of  stored  f oodstufiEs 
[RA.E.,  A,  xvii,  87].  At  ordinary  temperatures  it  is  a  colourless 
gas,  but  at  low  temperatures  it  becomes  a  mobile  colourless  liquid 
boiling  at  lO-S"  C.  [51°F.].  The  concentrated  vapours  of  ethylene 
oxide  are  uUlammab]t\  but  concentrations  uj)  to  3^  lb.  per  1,000  cu.  ft. 
of  space  are  non-explosive  and  non-inflammable.  The  ignition  point 
is  814^  F.  The  gas  is  nut  highly  toxic  to  man,  but  when  inhaled 
produces  cyanosis,  which,  however,  is  counteracted  by  the  use  of 
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carbon  dioxule  as  an  antidote.  The  cost  of  ethylene  oxide  is  somewhat 
high  owing  to  the  present  lack  of  commercial  demand.  It  may  be 
bought  in  small  quantities  for  4s.  and  in  large  quantities  for  3$.  per  lb. 

The  recommendations  given  for  atmospheric  and  vacuum  funugatbn 
with  ethylene  oxide  are  based  on  the  results  of  numerous  experiments 
conducted  with  different  tv]^'<  of  foodstufts  at  a  temperature  of 
75-78  F.  to  determint'  thr  picjper  ciosages  required  to  fumigate  them 
successfully.  A  miiuinum  dose  of  1  lb.  per  1,000  cu.  ft.  suftices  lor 
dried  raisins  and  rice  in  bulk,  but  dried  beans  and  rice  in  cartons 
require  a  double  quantity  of  the  fumigant,  and  nuts  a  maximum  dose 
of  3  lb.  per  1 ,000  cu.  ft.  Quicker  results  may  be  obtained  by  the  use  of 
a  vacTuiin  tank,  but  a  correspondingly  greater  amount  of  the  fumigant 
must  be  used.  Tlie  use  of  carbon  dioxide  in  combination  with  ethylene 
oxide  has  been  fovmd  to  increase  the  efficiency  of  the  fumigant,  and 
dosages  for  its  use  in  vacuum  fumigation  are  aJso  given.  In  additic«i 
to  increasing  the  insecticidal  action,  carbon  dioxide,  when  mixed  with 
ethylene  oxide  at  the  rati'  of  7  parts  to  1  by  weight,  removes  the 
possibility  of  fire  hazard.  The  carbon  dioxide  is  drawn  into  the 
vacuum  tank  first  and  is  then  followed  bv  the  ethylene  oxide. 
Approximately  14  lb.  of  carbon  dioxide  per  l.(XM)  cu.  ft.  is  the  dosage 
recommended  except  for  the  fumigation  of  nuts,  when  the  amount 
should  be  doubled. 


Cotton  (R.  T.).  Carbon  Dioxide  as  an  Aid  in  the  Fumigation  <^ 
certain  highly  adsorbtive  Commodities.  —  /.  Econ.  Ent.,  xxiii, 
no.  1.  pp.  231-233,  1  ref.   Geneva,  N.Y.,  February  1930. 

With  a  view  to  overcoming  difficulties  due  to  adsorption  e]q)erienced 
in  the  fumigation  of  nuts,  a  series  of  experiments  was  caziied  out  with 
adults  of  Tribolium  confusum,  Duv.,  placed  in  cotton-stoppered  vials 

in  the  centre  of  small  vacuum  tanks  of  8-7  and  21  -76  litres  capacitv. 
filled  with  canvas  bags  containing  raw  peanuts,  at  a  temperature  of 
72**  F.  Four  glass  viaJs,  each  containing  10  insects,  were  used  in  each 
test.  When  the  tank  was  filled  to  capacity  with  peanuts,  it  was  found 
impossible  to  obtain  a  100  per  cent,  kill  in  2  hours  even  with  a  dose 
of  48  oz.  chloropicrin  to  100  cu.  ft.  In  tests  with  various  mixtures  of 
chloropicrin  and  carbon  dioxide,  100  per  cent,  kill  of  7\  confusum 
was  seriircd  witli  7  oz.  of  chloropicrin  when  used  with  carbon  dioxide 
at  the  rate  of  '2-S  lb.,  and  with  4  oz.  of  chloropicrin  when  used  with 
carbon  dio.vide  at  the  rate  of  4*2  lb.  to  100  cu.  ft.  Higher  percentages 
of  carbon  dioxide  do  not  apparently  increase  the  toxicity  of  chloropicrin 
beyond  this  point. 

Experiments  with  ethylene  oxide  indicate  that  this  gas  is  not 
absorbed  by  nuts  to  such  an  extent  as  is  chloropicrin.  With  a  tank 
filled  with  raw  peanuts  1 1  -2  oz.  of  ethylene  oxide  was  required  to 
lOo  cu.  ft.  to  give  100  per  cent,  kill  in  2  hours,  whereas  4  oz.  of  ethylene 
oxide  was  sufficient  to  secure  the  same  result  with  the  addition  of  2-8  lb. 
of  carbon  dioxide  to  100  cu.  ft.  Larger  amounts  of  carbon  dioxide 
did  not  materially  increase  the  toxicity  of  ethylene  oxide.  Additional 
experiments  with  other  highly  adsorptive  materials  indicate  that  carbon 
dioxide  can  be  used  to  advantacjo  "with  other  ci^ases  in  the  fumigatior. 
of  many  materials  that  have  hitherto  been  dilhcult  to  fumigate 
successfidly. 
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iVxsHART  (G.).   Some  Derices  for  handling  Insects. — /.  Econ.  Ent,, 
xxiii,  na  1,  pp.  234-237.  4  figs.    Geneva,  N.Y.,  February  1930. 

Descriptions  are  given  of  several  types  of  new  apparatus  for  handling 
idult  insects  by  means  of  suction,  either  by  the  mouth,  by  the  operation 
)f  rubber  bulbs  or  in  connection  with  a  vacuum  cleaner  lR.A.E.t 
\,  xvii,  455]. 


Ellington  (G.  W.).  A  MBibod  of  aeoiiiiiic  BSbb  oI  fhe  Ansomuais 

Gnin  Moth.  /  Earn,  Ent..  xxiii,  no.  1,  pp.  237-238,  1  pi. 
Geneva,  N.Y.,  February  1930. 

An  apparatus  used  to  obtain  the  eggs  of  Sitotroga  c$reaUUa»  Oliv., 
in  large  numbers  is  described  in  detail.   The  adults  are  collected  as 
they  climb  up  jars  containing  infested  grain,  or  from  window  panes  to 
which  they  have  been  induced  to  fly.    About  30-50  adults  are  placed 
in  a  vial  4  x  l-|ins.,  which  is  closed  by  means  of  a  pill-box  cover  held  in 
place  by  a  rubber  band.    Two  strips  of  stift  cardboard  clipped  together 
are  then  introduced,  a  triangular  cut  being  made  in  the  end  ins^ed 
first,  to  avoid  crushing  the  moths.  The  eggs  are  laid  in  large  numbers 
between  the  two  strips,  whidi  should  not  be  left  longer  than  2  6a.ys 
without  being  changed.  Since  most  of  the  eg^i^s  are  deposited  3—4  days 
after  emergence,  newly  emerged  adults  should  be  collected  daily  in 
order  to  ensure  a  continuous  supply  of  eggs. 


Hamilton  (C.  C).  The  Relation  of  the  Snilaoe  Tension  of  some 
Spray  Ifaterials  to  Wetting  and  tfao  Qaimtity  of  Lead  Arsenate 
deposited. — J.  Econ.  Ent.,  xxiii,  v.n.  1,  pp.  238-251,  6  charts, 
6  refs.   Geneva,  N.Y.,  February  1^30. 

The  following  is  taken  from  the  author's  summary :  The  theory  of 
the  wetting  and  spreading  of  sprays  containing  spreading  materials  is 
discussed.    The  materials  tested  were  powdered  skim  mUk  and  Hour ; 
liour  and  lime  ;  saponm  ;  casein  with  lime  :  and  glue,  the  surface 
tension  of  all  of  which,  when  diluted  so  as  to  contain  the  same  per- 
centage of  spreader  material,  does  not  greatly  differ.  The  surface 
tensions  rise  somewhat  slowly  at  dilutions  containing  1  per  cent,  to 
0-25  per  cent..  be\  ond  which  they  increase  at  a  much  more  rapid  rate. 
The  time  required  to  wet  clean  glass  plates  and  waxed  glass  plates  was 
proj>urtional  to  the  surface  tensin?i.    Waxed  glass  plates  required  a 
longer  time  to  wet  and  incomplete  wetting  resulted  at  higher  dilutions 
niore  quickly  on  them  than  on  clean  glass  plates.   Glue  did  not  wet 
the  waxed  glass  plates  at  any  of  the  concentrations  tested,  whereas 
saponin  wetted  the  waxed  glass  plates  almost  as  readily  as  the  clean  ones. 
In  most  cases  the  quantity  of  lead  arsenate  deposited  was  in  direct 
l^ruportion  to  the  surface  tension  of  the  spra\-  material  or  the  time 
requirtul  to  wet.     It  is  e\'ident  that  as  tlu>  surface  tension  of  the  sprav 
nuicrial  increased  and  the  diiliculty  of  wetting  increased,  a  thicker 
film  of  spray  liquid  was  required  to  give  good  wetting,  and  that  this 
thicker  film  of  spray  liquid  resulted  in  a  greater  quantity  of  lead 
arsenate  being  deposited  upon  the  sprayed  surface.    The  wetting 
ability  of  a  spray  material  may  be  obtained  by  dLtcrmining  the  time 
requured  to  wet  a  uniform  surface  at  different  concentrations  and 
different  surfaces  at  the  same  concentration. 
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Headlee  (T.  J.).  Ibo  SHwt  cf  PjpioUimiii  Bitnust  on  Wisewomi 
and  upon  Plamli  inlested  by  them. — ].  Econ.  EnL,  xxiii,  no.  1, 
pp.  251-259.   Geneva,  N.Y.,  February  1930. 

An  account  is  given  of  experiments  carried  out  against  wirewonns  in 
New  Jersey  in  1929  with  pyrethrol.  a  solution  containing  5  per  cent 
oleoresin  of  p>Tethnim  and  45  per  cent,  sodium  oleate  soap,  which 
was  found  in  field  experiments  to  de-trov  the  Elaterids  without  injuring 
the  plants  upon  which  they  were  ieeflinp.  It  is  diluted  and  poured  on 
the  surface  of  the  ground  about  the  base  of  the  infested  plants.  Labora- 
tory studies  in  which  the  dead  and  living  larvae  wm  counted  18  hoars 
after  treatment  showed  a  mixture  of  1 : 25  to  be  as  effective  as  1 : 15, 
and  indicated  that  mortality  is,  in  general,  proportional  to  the  strength 
used  except  where  the  strength  of  the  solution  becomes  greater  than 
the  optinunn.  A  concentration  of  1  :  25  was  found  necessary  to  produce 
death  wlu  n  a  droj)  of  p\Tethrol  was  placed  directlv  on  the  jaws  of  the 
larva,  and  one  of  1  :  15  proved  more  certain  to  accomplish  this  result 
Scnls  through  which  the  mixture  penetrates  were  found  to  affect  the 
toxicity  of  both  the  pyrethrum  e^rtract  and  the  soap.  This  reduction 
in  toxicity  is  least  when  the  soil  is  composed  exclusivel}^  of  sand  and 
increases  as  the  clay  component  becomes  larger.  Tt  has  been  indicated 
that  physical  adsorption  is  not  alone  responsible  for  this  reduction  in 
toxicity,  althougii  in  the  more  colloidal  materials  it  would  be  likely  to 
be  a  much  more  important  factor.  The  reduction  in  toxicity  to 
wireworms  varies  with  the  depth  it  penetrates  the  soil.  The  reduction 
in  the  first  4  inches  is  not  particularly  great  even  where  the  soils  are  of 
a  colloidal  type.  If  deeper  penetration  is  desired,  therefore,  more 
of  tlic  mixture  should  be  applied  to  the  surface. 

In  tests  against  Aphis  rumicts,  L.,  it  was  shown  that  a  reduction  in 
soap  content  through  filtration  is  accompanied  by  reduction  iii  toxicity, 
and  replacement  of  soap  content  restores  toxicity  but  never  to  its 
original  point,  indicating  that  pyrethrum  extract  is  an  important  toxic 
agent  in  the  combination.  Filtration  through  H  inches  of  soil  gives  a 
filtrate  with  33-8  per  cent,  killing  power.  Replacement  nf  lost  soap 
in  the  same  filtrate  gives  to  the  filtrate  a  killing  power  ot  63*2  per  cent., 
showing  that  soap  is  also  an  important  factor  in  toxicity. 

BuRDETTE  (R.  C).  The  Effect  oi  Talc  on  the  Oviposition  o!  a  Trypetid. 
— /  Econ,  Ent.,  xxiii,  no.  1,  pp.  260-265,  2  refs.  Geneva,  N.Y., 
February  1930. 

The  results  of  field  studies  carried  out  against  Spilographa  electa. 
Say,  which  has  been  injurious  to  pepper  [Capsicum]  in  New  Jersey  for 
the  past  12  years,  and  against  which  ail  control  measures  hitherto  tried 
have  proved  unsuccessful,  appear  to  indicate  that  this  fly  is  unable  to 
depK>sit  eggs  where  a  thin  him  of  talc  dust  is  present  upon  the  fruit  at  the 
period  when  it  is  attractive  for  oviposition.  It  sUso  appears  that  5.  decta 
is  disinclined  to  alight  upon  or  crawl  over  plants  covered  with  the  dust. 
This  is  probably  due  to  the  coating  of  the  pulvilli  with  the  dust,  which 
renders  the  foothold  of  the  insect  uncertain.  It  is  also  possible  that 
the  fly  is  ])revented  from  j)enetrating  the  skin  of  the  pepper  to  oviposit, 
because  it  is  unable  to  grip  the  surface  with  sufficient  strength. 
Although  the  flies  may  alight  upon  dusted  pepper  plants,  they  do  not 
appear,  under  field  conditions,  to  be  able  to  deposit  any  considerable 
number  of  eggs.   Any  failure  to  maintain  a  coating  of  dust  on  the 
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pepper  plants  when  the  fruit  is  in  its  attractive  stage  results  in  a 
prompt  increase  of  infestation.  About  10  applications  of  du^it  are 
requiied  to  maintain  the  coating  on  susceptible  ihiit  during  the  flight 
period ;  the  cost  of  these  amounts  to  8s.  lor  material  and  16s.  for  the 
cost  of  application  for  an  acre. 


King  (J.  L.)  &  Holloway  (J.  K.).  Hie  EetaUlshnuni  and  Oolonlgatifln 
of  Tipkia  paptUiavora,  »  Fttasite  ot  the  Japaoeie  Beetle.—/. 
Econ.  Ent,,  xxiii,  no.  1,  pp.  266-274,  2  maps.  Geneva,  N.Y., 
February  ld30. 

The  following  is  taken  from  the  authors'  abstract  and  conclusions : 

The  Scoliid,  Tiphia  popiUiavora,  Tv  >hw.,  was  introduced  from  Japan 
and  established  in  New  Jersey  in  1921  23,  when  the  present  colony  at 
Riverton  was  started  with  approximately  50  females.  Definite 
recovery-  was  made  in  1926,  when  the  parasite  was  f(mnd  over  an  area 
of  about  4  acres  r  /  '  .!.£.,  A,  xv,  443].  In  1929  the  colonised  area  had 
increased  to  3^  ^  miles,  within  wMch  numerous  individuals  of  both 
sexes  were  seen  feeding  on  the  flowers  of  wild  carrot  {Daucus  carola)* 
Investigation  in  1928  of  11  subcolonies  of  100  females  each  that  were 
founded  in  1927  showed  that  8  had  become  established,  and  about 
33  further  colonies  were  then  started.  In  1929,  wlien  the  parasite  was 
found  to  be  very  numerous  at  the  centre  of  the  original  colony,  7  col- 
lectors during  17  days  were  able  to  collect  10,100  females.  These  were 
l^aced  in  101  colonies  of  100  each  on  the  margins  of  the  area  heavily 
infested  by  PopiUia  japonica,  Newm.  There  are  at  present  about 
134  colonies  established  throughout  the  infested  region.  A  small 
number  of  liberations  have  also  been  made  in  thp  areas  infested  with 
Anomala  {Phylloperthu)  orientalis,  Waterh.  parasitism  of  which  by  T. 
popilluwora,  however,  has  only  occurred  under  artificial  conditions. 

As  T.  popilluwora  has  been  found  to  maintain  in  the  United  States 
its  specific  habits  in  respect  of  P.  japonica,  is  perfectly  adjusted  to  its  new 
environment,  where  its  time  of  emergence  and  period  of  adult  activity 
and  larval  development  are  identical  with  the  corresponding  periods  in 
Japan,  and  is  al)uii<lantly  provided  with  Daucus  c<iro/<i,  which  it  frequents 
almost  to  the  exclusion  of  other  plants,  it  is  believed  that  it  will  prove 
to  be  one  of  the  most  important  parasites  acting  in  the  biological 
control  of  the  Japanese  beetle. 


Mehkhuf  (F.  E.)  &'  Van  Leeuwen  (E.  R.).  An  electrical  Trap  tor 
killing  Japanese  Beetles. — J.  Ecm.  EtU.,  xxiii,  no.  1,  pp.  275-278, 
2  pis.,  2  figs ,  2  refe.   Geneva,  N.Y.,  February  1980. 

Preliminary  experiments  were  carried  out  in  1927  in  killing  PopiUia 
japonica,  Newm.,  with  alternating  electric  currents,  the  most  satisfactory 
results  being  obtained  with  a  frequency  of  60  c\  cles  and  from  10,000 
to  12,000  volts.  On  a  wooden  hrajne,  baie  copper  wires  were  stretched 
parallel  to  each  other  at  equal  intervals.  Alternate  wires  were 
connected  together  so  that  there  was  a  difference  in  potential  of  10,000 
to  12,000  volts  between  any  two  adjacent  wires.  The  interval  between 
the  wires  was  sufficient  to  prevent  sparking,  except  when  a  beetle 
flies  between  two  wires,  in  which  case  the  resistance  is  decreased  to 
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such  an  extent  that  a  spark  jumps  from  one  vnrt  to  another  through 
the  beetle.  An  electric  trap  tested  in  a  peach  orchard  during  the  sum- 
mei  of  1928  was  constructed  in  the  form  of  a  hollow  cube,  3  ft.  on  each 
edge,  with  the  parallel  conductor  wkes  spaced  |  in.  apart  on  all  four 
sides  and  on  top.  a  geraniol  bait  being  suspended  in  tbe  centre.  These 
dimensions  were  decided  upon  because  it  had  been  noted  tbat  beetles 
attracted  by  geraniol  fly  with  the  greatest  activity  within  a  radius  of 
about  2  ft.  irom  the  attractant,  and  in  a  trap  of  this  size  beetles  would 
be  very  likelv  to  fly  between  the  wires.  Although  coated  with  parafl&n. 
the  wooden  irame  used  in  this  trap  became  damp  after  prolonged  rains, 
and  several  of  the  joints  failed  electrically.  This  defect  could  be 
remedied  by  using  metal  frames  and  porcelam  or  other  suitable  insula- 
tors. In  a  test  carried  out  from  lst-13th  August  in  which  tiie  trap 
was  raised  to  a  height  of  9  ft.  in  an  open  field  1(K)  y<h.  from  a  peach 
orchard,  beetles  were  killed  at  the  rate  of  150  a  nniuitr  under  most 
favourable  conditions.  There  were  no  survivors  among  150  beetles 
caught  as  they  fell  from  the  trap  and  observed  at  the  end  of  24  hours. 
The  most  effective  bait  was  geraniol  emulsion  sprayed  on  peach  branches^ 
beetles  being  attracted  from  a  distance  of  J  mile.  The  voltage  should 
be  high  enough  to  kill  the  beetles  and  only  slightly  below  the  point  at 
which  the  field  will  break  down,  and  there  should  be  suffiriont  impedance 
to  prevent  more  than  one  discharge  through  the  beetle  as  it  flies 
between  the  wires.  The  trap  consumed  between  0-13  and  0  18  kilo- 
watts an  hour,  according  to  the  number  of  beetles  killed,  at  an  approxi- 
mate cost  of  Id.  an  hour.  The  electric  trap  because  of  its  great  range 
of  effectiveness  and  its  high  killing  efficiency  provides  the  best  means 
for  comparing  the  value  of  different  attractants. 


Metzger  (F.  W.)  &  Grant  (D.  H.).  The  Value  oi  Smudges  as  Repellents 
lor  tlw  Ja^anm  Beetle.— y.  Earn,  EnL,  xxiii,  no.  1,  pp.  278-291 » 
1  pi.   Geneva,  N.Y.,  February  1990. 

Tests  hi  the  use  of  snindLH'S,  undertaken  as  part  of  an  investigation 
on  repellents  against  the  Japanese  beetle  [Fopillia  japonica,  Newm.^ 
in  1928  and  19&,  indicated  in  the  first  year  that  it  was  necessary-  to 
develop  a  base  that  would  bum  slowly  without  attention,  giving  off 
at  the  same  time  considerable  smoke.  In  the  following  year  it  was 
discovered  that  a  mixture  of  wood  Hour  and  potassium  nitrate  con- 
taining about  10-7  per  cent,  potassium  nitrate  by  weight,  and  made  bv 
dissolvinf^  the  chemical  in  water  and  nii.xing  it  with  the  flour,  pos.sessed 
these  quahhcations  and  was  comparatively  cheap  and  easy  to  prepare. 
It  was  found  that  1 1  lb.  of  the  base  could  be  mixed  with  1  U.S.  pt.  of  Uquid 
or  1}  lb.  of  solid  repellent  compound,  without  unduly  retarding  its 
burnint^  rate,  and  these  projjortions  were  used  in  all  cases.  The  mixture 
was  placed  in  cylinders,  31  inches  long  and  2]  inches  in  diameter,  made 
of  16  mesh  wire  screening.  These  candles  burned  from  S  to  8  hours, 
according  to  the  material  that  was  incorporated  with  tli-  base.  The 
fumes  from  pine-tar  oO,  Dippel's  oil  (bone  oil),  and  a  connnercial 
mixture  of  chloronaphthalenes,  when  given  off  by  smudge  candles, 
were  found  to  be  definitely  repellent  to  P.  japonica.  Air  currents  in 
the  field,  however,  prevented  the  materials  tested  from  giving  satisr 
factor}  control  of  the  beetles,  although  as  many  as  3  candles  were 
used  to  a  tree. 
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Hauock  (H.  C).  Some  OliMffatiiMii  upon  HbB  Biology  anl  Chmtiol 

fAAserica  castanea  Anow« — /.  Econ.  EtU.,  xxiii,  no.  1,  pp.  281-^6, 
2  graphs,  2  refs.   Geneva,  N.Y.,  February  IdSO. 

The  information  given  on  the  life-history  otAserica  castanea,  Arrow, 
the  history  and  distribution  of  which  are  briefly  discussed,  is  based  on 
work  done  from  1927  to  1929  by  the  United  States  Department  of 
Agriculture.    The  first  adult  in  1929  was  found  on  25th  June.  Living 
adults  have  been  found  in  the  field  concealed  at  the  base  of  their  food 
plants  as  late  as  16th  October.    \\  hen  the  temperature  is  below  70°  F., 
only  a  few  of  the  beetles  come  out  at  night  to  feed  and  these  are  not 
active,  but  on  warm  nights  they  fly  in  swarms,  and  are  attracted  to 
lights.     In  one  el(  ctric  light  trap  188,2250  beetles  were  taken  in  1928. 
and  107.(S9(>  in  1929.    ^Mating  occurs  during  the  period  of  nocturnal 
activitv  and  is  continued  together  with  oxdposition  at  irregular  intervals 
until  autumn.    Eggs  are  laid  preferably  in  uncultivated  places  and  in 
moist  but  not  swampy  ground  ;  although  as  many  as  178  eggs  have 
been  deposited  by  one  beetle  in  cages,  the  average  number  is  about  60. 
They  are  laid  in  clusters  of  1-19,  and  are  found  in  the  ground  at  depths 
of  J— 4  inches,  the  majority  being  near  the  surface.    They  hatch  in 
10  days.    About  25  per  cent,  of  the  larvae  are  still  in  the  second 
instar  when  migration  to  winter  quarters  begins,  about  15th  October. 
Hibernation  occurs  at  a  depth  ot  9-15  inches,  but  the  larvae  can  survive 
the  winter  nearer  to  the  surface  even  when  the  ground  is  frozen  hard. 
They  return  to  the  upper  4  inches  about  the  middle  of  April  and  feed 
on  grass  roots  until  the  middle  of  June.   When  the  third  instar  larvae 
complete  their  gro\\'th,  they  prepare  earthen  cells  U-4  inches  below 
the  surface  in  which  the\-  pupate,  adults  emerging  10  days  later. 
There  is  a  pre-pupal  stage  of  5  days.    A.  castanea  feeds  up)on  more 
than  50  species  of  food-plants,  a  list  of  32  of  which  is  given. 

The  application  of  lead  arsenate  to  lawns  in  New  York  State  has  shown 
that  the  treatment  used  against  PopUUa  japonic  a,  Newm.,  ^<diAnomala 
OfienkUis,  Waterh  [R.A.E.,  A,  xviii,  272]  will  give  protection  against 
America  castanea,  the  larvae  of  which,  however,  tend  to  feed  deeper  in  the 
ground.  In  the  preparation  of  new  lawns  3^  lb.  acid  lead  arsenate 
mixed  with  2  or  3  times  its  bulk  of  moist  but  not  wet  soil  should  be 
broadcast  on  the  surface  of  each  100  sq.  ft.  The  ground  should  then 
be  thoroughly  disked  in  order  to  vrork  the  lead  arsenate  to  a  depth  of 
3-4  inches  before  the  seeds  are  sown.  This  treatment  will  be  effective 
for  4-5  years.  Plants  severely  attacked  by  adults  should  be  sprayed 
with  3  lb.  It'ad  arsenate  and  2  lb.  wheat  flour  to  50  U.S.  gals,  water. 
In  experiments  with  this  .spray  duruig  July  and  August  1929,  the 
percentage  of  dead  adults  collected  from  the  bases  of  the  spra}  ecl  plants 
increased  from  0  at  the  end  of  24  hours  to  54  at  the  end  of  5  days,  and 
33  per  cent,  of  those  collected  at  the  end  of  9  ^ys  were  dead.  An 
oriental  species  of  Tiphia  which  is  normally  parasitic  on  Sertca  has 
been  found  to  attack  A.  castanea  readily  in  the  laboratory,  and  it  is 
^ing  bred  for  liberation  at  a  point  of  heavy  infestation  in  Long 
Island. 

RoNEY  (J.  N.).  A  iMW  papil  Puaiile  ol  fhe  Bagu  Oane  MoCh  Botw, 

Diairaea  saccharalis  Fabr. — /.  Econ.  EfU.,  xxiii,  no.  1,  pp.  286- 
287.   Geneva,  N.Y.,  February  IdSO. 

SytUomosphyrum  esurus,   Riley,  has  been  bred  from  a  pupa 
of  Diairaea  saccharalis,  F.,  taken  from  early  maturing  maize 
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in  south-eastern  Tex:\s.  According  to  A.  B.  Gahan,  the  onlv  pre^'inil 
record  of  a  pupal  parasite  of  D.  saccharalis  is  that  of  Rcptas9mt% 
curvilincata,  Cam.  [R.A,E.,  A,  xi,  113],  ' 


BiGGBR  (J.  H.).   A  Parasite  of  the  Sunflower  Waefil.— /.  Earn.  Ent 
xxiii,  no.  I,  p.  287.  Geneva,  N.Y.,  February  1930. 

An  adult  of  the  Chaldd,  Callimome  aUniarse,  Huber,  was  taken  froc 
a  sunflower  seed  showing  infestation  by  Demons  fukmSt  Lec.,  anc 

containing  remnants  of  weevil  larvae.    The  infested  seeds  were  obtainec 

from  Moultrie  County,  Illinois,  on  24th  November  1928,  kept  in  storag? 
until  8th  April  and  examined  on  13th  April  1929.  Adults  of  Calltmofrj 
sp.  were  rt  corded  from  the  heads  of  sunflowers  in  Colorado  in  191? 
[R.A.E.,  A,  iii.  753]. 


EssiG  (E.  O.).   NitiduUd  Beetle  reared  from  Orange. — /.  Bcon,  Eni. 
xxiii,  no.  1,  p.  287.   Gweva,  N.Y.,  February  1930. 

A  small  Nitidulid  beetle  reared  from  an  orange  that  was  obtained 
from  a  market  In  San  Francisco*  California,  on  2nd  September  1929. 
was  determined  as  Epuraea  (Haptoncus)  luteola,  £r.  A  brief 
description  of  the  beetle  is  given,  with  other  records  of  its  occurrrence 
in  decayed  fruits  in  various  parts  of  North  America. 


Nickels  (C.  B.)  &  Pinkkey  (C.  C).  HoIm  on  Trichogramma  iiftfNiliMi 
BiteV  as  a  Parasite  of  Acrobasis  caryae  Qm^ — J.  Ecotu  EnL, 
xxiii,  no.  1,  pp.  287-288.   Geneva,  N.Y.,  February  1930. 

Parasitism  to  the  extent  of  24*6  per  cent,  was  found  among  511 
eggs  of  Acrobasis  caryae,  Grote,  that  were  collected  from  one  pecan 

tree  on  which  a  few  individuals  of  Trkhogranmui  mimUum,  Riley,  had 
been  liberated  during  periods  in  August  and  September  1929.  Adults 
of  T.  minutnm  were  reared  from  the  eggs  of  A.  caryae,  and  some 
them  were  successful  later  in  attacking  eggs  of  the  same  species  frum 
which  they  were  reared.  Examination  after  5  days  of  75  eggs  of  A 
caryae  that  were  placed  in  a  petri  dish  on  18th  September  1929  witii  4 
few  individuals  of  7.  mintUum  showed  71  to  be  parasitised. 


Douglass  (J.  R).  Hibernation  of  the  Convergent  Lady  Beetle, 
Hippodamia  convcrt^ais  Gu6r.,  on  a  Mountain  Peak  in  New  Mexico. 
— J.  Econ.  Eni.,  xxiii,  no.  1,  p.  288.  Geneva,  N.V.,  Februan- 
1930. 

Large  numbers  of  Hippodamia  convc>\qi'ns,  Gu^r.,  h;ivp  been  ob>-<Tveii 
for  a  number  oi  years  to  hibernate  on  the  summit  of  .Mosca  Peak.  Xcw 
Mexico,  which  rises  to  a  height  of  9,462  ft.  above  sea  level  and  is  covere«i 
with  scrub  oak,  bunch  grass  and  loose  stone.  On  29th  September 
1929  numbers  of  individuals  were  present  on  the  peak,  many  others 
were  seen  approaching  the  summit  and  mating  was  observed.  No 
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tlxer  Coccinellid  has  been  noted  among  this  colony,  and  Mexican 
fCajL  beetles  [Epilackna  corrupta,  Muls.]  placed  on  the  peak  in  cages 
ailed  to  survive  the  winter. 


•IiDDiFTON  (W.)  &  Smith  (F.  F.).  Note  on  a  new  Method  of  detei- 
mininK  Eiiicienc;  in  GontroL — J,  Econ.  EnL,  xxiii,  no.  1,  p.  289. 
Geneva.  N.Y..  February  1990. 

Auditory  obser\'ation  has  been  found  to  be  a  good  method  of 
ietermining  the  efficiency  of  control  of  the  boxwood  leaf  rauier  [Mon- 
trtkropalpus  huxi.  Lab.],  the  larvae  of  which  move  within  their  mines  on 
Mrann  spring  days,  producing  a  laint  but  definite  rustle  in  the  inlested 
bush,  which  can  be  distinctly  heard  by  a  trained  observer.  The 
value  of  such  observations  is  very  high,  if  they  are  made  in  spring  from 
1  to4  weeks  after  fumigation.  This  is  a  more  reliable  method  than  that 
of  larval  examinations,  since  the  larvae  are  invariably  motionless 
when  the  leaves  are  opened  immediately  after  treatment,  whether 
they  have  been  successfully  fumigated  or  not,  whereas  later,  when  the 
stupef>nng  effects  of  fumigation  have  worn  off,  the  larvae  that  are 
fatally  affected  move  from  the  stimulus  given  by  the  opening  of 
the  leaves  in  the  same  way  as  those  unaffected.  The  auditory 
method,  on  the  other  hand,  rests  on  the  difference  in  behaviour  within 
unopened  leaves  of  normal  or  nearly  norinai  larvae  and  those  that  have 
received  a  fatal  dose  of  hydrocyanic  acid  gas. 

XEWcoMri'  (E.  J.)  &  Spuler  (A.).  Suggestions  for  Use  oi  Oil  Sprays 
in  19JiO.— J.  Econ,  Ent,,  xxiii,  no.  1,  pp.  289-290.  Geneva,  N.Y., 
February  1930. 

The  following  suggestions,  based  on  data  accumulated  from  experi- 
mental work  durint^  the  past  three  years,  are  put  forward  regarding 
the  use  of  oil  sprays  in  the  North-west  of  the  United  States,  with 
particular  reference  to  apple  and  pear.  Dormant  oU  sprays  should 
be  applied  in  the  spring  before  the  bud  scales  separate  and  before  the 
buds  show  green.  Injury  may  result  if  sprays  are  applied  between 
the  time  the  buds  first  sliow  green  and  the  cluster  bud  stage.  There 
is  no  e^•if^■nce  that  low  temperatures  following  sprays  applied  in  the 
spring  (luiuig  the  dormant  period  result  in  injur\'.  Oils  of  relatively 
low  sulphonation  test  (50-70)  can  be  safely  used.  Stable  emulsions 
have  proved  safer  than  quick-bteaking  emulsions. 

The  number  of  applications  of  summer  oils  should  not  exceed  3, 
2  being  sufficient  under  most  conditions.  The  use  of  oils  alone.has  not 
?iven  control  of  the  codling  moth  [Cydia  pomoncUa,  I- A  Oils  should 
be  used  only  in  combination  with  lead  arsenate  or  nicotine  sulphate. 
Oils  in  combination  with  lead  arsenate  should  be  applied  during  the 
height  of  the  egg-laying  period  of  the  first  brood,  but  if  sulphur  sprays 
are  applied  after  the  dormant  period,  no  oil  should  be  used  in  the 
first  brood  sprays.  Because  of  difficulty  in  removing  spray  residue, 
combinations  of  oil  and  lead  arsenate  should  not  be  used  after  25th  July, 
1  nt  nicotine  sulphate  and  oil  mav  be  used  after  this  date.  Oils  ranging 
in  \i>cr'>it\-  from  65-75  and  having  a  sulphonation  test  of  not  les5 
tiian  ii5  have  proved  most  satisfactory,  except  that  for  varieties  of 
apjde  susceptible  to  oil  injury,  the  viscosity  of  the  oil  should  not  exceed 
55.  Oils  in  combination  with  lead  arsenate  should  not  be  allowed  to 
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stand  in  pipes  or  spray  tanks,  but  should  be  applied  immediately  after 
being  mixed,  for  fruit  sprayed  with  such  material  can  be  cleaned  only 
with  great  difficulty,  and  the  mixture  is  ineffective  in  control. 

Plummer  (C.  C.)  &  PiLLSBURY  (A.  E.).  The  White  Pine  Weevil  in 
Hmt  Hampdiin.— Bm/^.  New  Hampshire  Expt.  Sta.,  no.  247. 
32  pp.,  4  figs.,  17  refs.   Durham,  N.H.,  October  1929. 

Pissodes  strobi,  Peck,  all  stages  of  which  are  described,  is  the  most 
important  pest  of  white  pine  {Pinus  strobus)  in  New  Hampshire,  where 
this  tree  is  grown  over  large  areas,  and  it  also  occasionally  attacks  other 
species  of  pine  and  spruce.  Previous  work  on  this  weevil  is  rexiewed. 
and  an  account  i  Lnwn  of  a  study  carried  out  from  the  autumn  of  1925 
tin  September  1929,  much  of  the  data  obtained  being  similar  to  those 
already  noticed  [R.A.E.,  A,  xiv,  581;  xv,  406;  xvii,  69;  x^iii 
247,  ei08j.  Ill  New  Hampshire,  the  weevils  emerge  from  hibernatioa  iii 
late  April  or  early  May ;  a  female  may  lay  25-^1  eggs  in  a  season, 
the  oviposition  period  terminating  about  the  middle  of  July.  Some 
weevils,  however^  hibernate  a  second  time  and  oviposit  again  in  thr 
following  season.  The  epp,  larval  and  pupal  stages  last  S-2(>,  2eV— il 
and  9-20  davs  respt  rtively,  the  time  required  for  total  development 
averaging  53-vS6  clays.  The  newly-emerged  adults  remain  in  the 
leader  for  several  weeks  before  coming  to  the  surface  of  the  tree. 

Brief  notes  are  given  on  the  parasites  associated  with  P.  strobi,  all 
of  which  wt  rt  recorded  in  a  previous  paper  [xviii,  247^,  but  the  most 
important  single  factor  of  control  in  New  Hampshire  is  Lonchaca 
corticis,  Taylor,  the  larvae  of  which  are  predacious  on  those  of  the 
weevil  in  their  tnuiiels  and  also  attack  the  jiupae  and,  to  a  h^ss  exieiu, 
the  adults.  1  hey  are  responsible  for  a  reduction  of  about  50  per 
cent,  of  the  numbers  of  the  weevil  larvae. 

P.  approximaius,  Hopk.  (northern  pine  weevil)  was  found  attacking 
the  trunk  and  roots  of  white  pine.  Its  life-history  appears  to  be 
similar  to  tliat  of  P.  sfrobi,  and  it  may  even  ])rove  to  be  identical  \nth 
X\\r  latter,  which  was  shown  experimentally  to  be  able  to  breed  in  the 
trunk  of  a  weakened  tree. 


CuTKiGHT  (C  M  \  A  significant  Feature  of  BioUc  Potential  ai  related 
to  Insect  Control.  -Inn.  Ent.  Soc.  Amer.,  xxiii,  no.  1,  pp.  145-148, 
2  figs..  3  refs.   Columbus,  Ohio,  March  1930. 

The  author  discusses  the  importance  of  biotic  potential  [defined 
by  Chapman  as  the  inherent  power  of  an  organism  to  reproduce  and 

survive,  that  is,  t<>  increase  in  numbers]  in  the  control  of  injurious 
inserts  Wlieu  n  ruutrol  measvire  94-98  per  cent,  elteclive  is  used 
against  an  inject  with  a  biotic  |>otential  as  low  as  that  of  the  round- 
headed  apple  tree  borer  ^Superdu  Candida,  l\  j,  the  insect  will  undoubtedly 
be  controlled  for  that  season  and  usually  for  2^  succeeding  years  as  weU» 
unless  such  factors  as  migration  intervene.  The  same  jxTcentage  of 
control  in  nortlu  rn  Ohio  will  hold  the  codling  moth[Cv^^m  ponwnella. 
L.],  the  biotic  potential  of  which  is  hit;her.  in  check  for  a  year  but  not 
longer.  A  control  as  liit^li  as  9S  jn-r  c ent.  at  the  lH*L,Mnning  of  a  season, 
however,  is  not  sulhcient  to  hold  iiiclieck  the  European  red  mite  [Para- 
tetranychus  pilosus,  C.  &  F.j,  or  to  a  greater  extent  the  green  apple 
aphis  [Aphis  pomi,  DeG.],  for  the  remainder  of  the  year. 
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_E^K£Y  (£.  P.).  Contribution  to  a  Knowledge  of  the  Spindle  Wonn, 
Achatodes  zeae  (HarriB)  Lepidoptera,  Noctaidae. — Ann.  Eni.  Soc. 
Amer.,  xxiii,  no.  1,  pp.  175-192,  1  chart,  8  refs.  Columbus, 
Ohio,  March  1930. 

A  detailed  account  is  given  of  the  biology  of  Achatodes  zeae,  Hair. 
>uid.le  worm)  in  Wisconsin,  where  it  differs  very  slightly  from  that 
other  States  [cj.  R.A.E.,  A,  xvm,  282]. 

Parasites  of  A,  zeae  include  Microtias  gortynae,  Rile} ,  which  infested 
•  per  cent,  of  the  larvae  collected  in  the  field,  Lissonota  sp.  (probably 

.  brunnea,  Cress.),  Psychophagus  omnivorus,  Wlk,,  Amblytdes  coeruleus, 
•ess.,  A.  brevicinctor,  Say,  and  Ephialies  aequalis,  Prov.  About 
>  per  cent,  of  M.  gortynae  were  parasitised  by  Eupterovudus  dubius, 
ihm.  [cf.  xviii,  116],  several  adults  of  which  also  emerged  from  a 
\v  cocoons  of  Lissonota.  yuantitative  data  indicate  that  as  a  result 
the  activities  of  natural  enemies  less  than  33  per  cent,  of  the  mature 
rvae  of  A*  zeae  reach  the  adult  stage. 

OSKWALL  (O.  W.).  The  Biology  of  the  Book-louse,  Troctes  divituiloria, 
Miill. — Ann.  Eni.  Soc.  Arner.,  xxiii,  no.  1,  pp.  192-194,  1  fig. 
Ccdumbus,  Ohio,  March  1990. 

Troctes  divinaioria,  Miill.,  was  found  heavily  infesting  niaize-nieal, 
ad  observations  were  made  on  its  life-history  in  this  material.  The 
jchnique  employed  is  described.  No  males  were  found,  and  partheno- 
enesis  always  occurred.  The  rate  of  oviposition  and  lengths  of  the 
evelopmental  stages  varied  with  the  temperature.  At  temperatures 
mging  from  50-87**  F.,  during  the  months  of  October  to  January, 
he  egg  stage  averaged  21  days  and  the  life-cycle  110,  as  compared 
ith  6-9  and  24  -4  days  in  summer  with  temperatures  of  60-95°  F.  The 
verapp  nTimlu  r  of  eggs  laid  by  a  female  was  20  in  October- January 
nd  57  in  summer. 


foGGAN  (I.  A.).  Studies  on  Aphid  Transmission  of  Plant  Viruses. — 
J.  Bacieriology»  xix,  no.  1,  pp.  21-22.  Baltimore,  Md.,  January 
1930. 

The  determination  of  the  part  played  by  various  Aphids  in  the  trans- 
nission  of  specific  plant  \'in2ses  is  of  both  fundamental  and  practical 
nterest.  1  hat  the  virus  of  ordinary  tobacco  mosaic  is  transmitted 
)y  Aphids  has  recently  been  laid  open  to  question.  Greenhouse  trials 
lave  now  demonstrated  that  Myzus  solani,  Kalt.  (pseudosoiani,  Theo.) 
md  Macrosiphum  get,  Koch  {solani/oHi,  Ashm.)  can  transmit  this  virus 
Tom  tomato  to  various  solanaceous  hosts,  although  they  are  apparently 
ncapable  of  doing  so  from  tobacco.  These  Aphids  readily  transmit 
:he  cucumber  mosaic  virus  from  both  tobacco  and  tomato,  as  does 
Myzus  circumflexus,  Bnckt.  The  latter  also  appears  unable  to  transmit 
the  virus  of  ordinary  tobacco  mosaic  from  tobacco,  thus  resembling 
Af.  persicae,  Sulz.  [R.A.E.,  A,  x\ni.  282].  No  adequate  explanation 
can  yet  be  offered  to  account  for  this  peculiar  selective  capacity  of  the 
Aphids  with  respect  to  the  virus  and  the  plant. 

It  therefore  appears  that  M.  solani  and  Macrosiphum  gei  may  be 
factors  in  the  dissemination  of  ordinary  tobacco  mosaic  on  tomato» 
l>ut  that  none  of  the  Aphids  studied  is  hkely  to  be  of  importance  in 
the  dissemination  of  this  disease  in  tobacco  fields. 

U1880)  » 
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Flint  (W.  P.).  Dungan  (G.  H.)  &  Young  (A.  L.).  Com-bonr 
Develomnents  dnring  1929.— Ci>c.  Illinois  A^ric.  Expt,  SU., 
no.  350,  4  pp.,  1  fig.,  1  map.    Urbana,  111.,  February  ld30. 

In  1929  the  European  com  borer  [Pymusta  nubilalis,  Hb.]  had 
advanced  to  within  15  miles  of  the  eastern  border  of  Illinois.  In 
experiments  on  the  snscpptibility  of  various  strains  of  maize,  infestaticc 
in  the  most  resistant  strain  averaged  6  per  cent.,  and  in  the  lea'^^t  re- 
sistant 58-6  per  cent,  in  the  previous  year  tlie  same  two  varieties  showed 
9*8  and  82'6  per  cent,  infestatkm  respectively.  In  general,  low-growing 
and  therefore  comparatively  low-yielding,  varieties  were  lightly  mfested 
A  few  high-yielding  strains,  however,  both  in  1928  and  1929  showed  a 
feiirly  low  infestation. 

Treating  the  maize  stalks  in  such  a  manner  that  they  are  laid  flat  on 
the  ground  before  being  ploughed  under  appears  to  facilitate  covering 
them  completely  with  soil.  Where  crops  such  as  oats  are  to  be  sown 
without  ploughing  the  ground,  very  thorough  raking  and  clean  huming 
may  prove  to  be  the  best  solution. 

Brower  (A.  E.).       ftqpiriiiMnl  in  marUng  Kollis  tad  ttBdimr  flwn 

again  (Lepid. :  Hoctnidae).— £n/.  Neufs,  zli,  nos.  1  &  2,  pp.  10-15, 
44-46,  1  pL   Philadelphia,  Pa.,  January  &  February  1930. 

Species  of  Catocala  were  used  in  these  experiments,  which  were 
conducted  in  Missouri  from  24th  July  till  6th  August  1929.  Lacquo^, 
thick  oil  or  enamel  paints  were  used  for  marking  the  moths,  the  first 
named  proving  the  most  satisfactorv.  \Mien  enamels  were  used,  the 
scales  had  to  be  partly  removed.  Fine,  short-bristled  enamel  brushes 
were  employed.  A  different  colour  was  used  in  each  locality.  Each 
individual  of  a  species  received  a  different  mark  or  combination  of 
marks,  and  each  was  given  a  consecutive  number,  a  sketch  being 
made  of  the  marked  wing  or  wings.  Before  being  marked,  the  moths 
were  stnpehed  in  a  jar  containing  sodium  cyanide.  This  method  had 
apparently  no  ill  ctlect  on  them,  since,  if  turned  out  of  the  jar  as  soon 
as  struggling  had  ceased,  they  were  often  able  to  crawl  up  a  tree  by  the 
time  the  data  had  been  recorded. 

Cole  (.\.  C).  Afuscina  slabulcms  Fall.  (Diptera  :  Muscidae:  parasitic 
on  Arachnara  lArchanunij  subcarnea  Keil.  j^Lepidop. :  Noctuidaej. 
— Eni.  News,  xli,  no.  4,  p.  112.    Philadelphia,  Pa.,  April  1930. 

Two  larvae  of  Muscina  stuhulans,  Fall.,  emerged  from  a  pupa  of 
the  Noctuid,  Archanara  subcarnea,  Kell.,  taken  from  a  stem  of  Typha 
kUifoUa  about  4  inches  below  the  surface  of  the  water.  It  is  probable 
that  the  host  is  attacked  in  the  larval  stage.  The  author  believes  this 
to  be  the  first  record  of  parasitism  by  M,  stabulans  [but  cf.  RA.E., 
A,  be,  587 ;  x.  46 ;  xi,  405  ;  xv,  474  ;  xvi,  236 ;  xvii,  251.] 

Stearns  (L.  A  ).  Recent  Developments  in  Oriental  Fruit  Kotii 
Control.  Tnins,  Peninsula  Hort.  Soc,,  1929,  pp.  20-27.  Dover, 
Del.    [1930.  J 

The  spread  of  the  oriental  fruit  moth  [Cydia  molesta,  Busck]  in 
1929  in  the  Eastern  States  is  briefly  reviewed.  Peach  infestation  has 
been  generally  above  normal  with  localised  severe  injury  to  quinces. 
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ears  and  late  apples.  Conditions  of  parasitism  are  encouraging, 
itbouGjh  out  of  approximately  50  parasitic  enemies  of  the  moth 
K.A .  E.,  A,  xviii,  122,  i63j  only  three  species,  Trichogramma  mmtUum, 
Liley»  Macncmirm  ofuylivora,  Rohw.,  and  Gfypia  m/iscuidlaris, 
Tess.«  occur  in  sufficient  numbers  to  effect  a  noticeable  leduction  of 
iie  host  [cf,  zvii,  195.  272,  38S| .  The  work  carried  out  in  different 
tates  with  a  view  to  rearing  and  liberating  these  parasites  is  briefly 
iitlined.  The  possibility  of  controlling  C.  molesta  by  insecticides  is 
iscussed.  The  results  of  laboratory  tests  and  orchard  spraying  experi- 
lents  indicate  that  heavy  applications  of  hydrated  lime  cither  alone 
r  III  conibinaiiun  with  insecticides  ulier  an  adequate  control  for 
7.  mdesia,  as  the  Ume  acts  as  a  mechanical  hindrance  to  oviposition, 
latching  and  larval  entry  [xvii,  388, 723] .  The  records  of  fruit  infesta- 
ion  indicate  that  so  long  as  the  foliage  and  fruit  were  heavily  coated 
vith  hydrated  lime  spray,  the  infestation  was  abnormally  light.  A 
praying  and  dusting  schedule  in  accordance  with  which  peach  growers 
n  Ohio  treated  their  plantations,  is  given  :  the  results  indicate  a 
^eater  effectivpnessof  the  hydrated  lime  spray  as  compared  with  the 
ipplication  of  taic  dust.  A  better  set  ui  iiuit  was  observed  on  the  limed 
zees,  and  an  increase  in  crop,  due  to  the  larger  sise  of  peaches,  was 
>btamed. 

Most  of  the  supplementary  control  measures  recommended  have 
ilready  been  noticed  [xvii,  315j .  In  making  new  plantations,  it  is 
ulvisable  to  separate  as  widely  as  possible  early  and  late  varieties  of 
peaches  and  to  restrict  the  interplanting  of  peaches  and  apples. 
Peaches  bhoul  1  be  pruned  moderately,  since  the  over-pnmed  and  over- 
btimulated  trees  are  the  most  severely  injured. 

Williams  (L.  L.)  &  Dozier  (H,  L.).  Life  History  Studies  of  the  Plum 
Curcnlio  in  Relation  to  Fruit  Infestation  in  1929.— Trans. 
Peninsula  Hort.  Soc,  1929.  pp.  39-42.  2  figs.    Dover.  Del.  ^1930]. 

In  continuation  of  previous  work  [R.A.E.,  A,  xvii,  389],  further 
studies  on  the  seasonal  life-history  of  Conotrachelus  ncnupimr,  Hbst. 
(plum  curcuiio)  in  Delaware  were  carried  out  in  1929.  The  dates  of 
emergence  of  the  overwintered  weevils,  oviposition,  etc.,  are  given. 
The  spring  was  unusually  warm,  and  a  marked  correlation  between 
emergence  and  temperature  was  noticed;  maximum  emergence 
occurred  in  the  central  part  of  the  State,  the  first  adults  appearing  on 
6th  April,  15  days  earlier  than  in  1928.  In  the  south  89  per  cent, 
of  the  grubs  of  the  first  brood  emerged  from  fallen  peaches  between 
24th  May  and  2nd  June,  and  picking  up  and  destruction  of  such 
fruit  before  the  larvae  had  started  to  abandon  them  would  have  been 
an  effective  control  measure,  lu  the  central  part  aii  first  brood  adults 
hibernated,  while  in  the  south  a  partial  second  brood  developed,  which 
resulted  in  severe  injury  late  in  the  season. 

Neave(S.  a.).  ASmiiinaijolDataiiiattDgtoBtooiioii^ 

in  the  British  Empire.— Med  Svo.,  23+2  pp.  London,  Imp. 
Bur.  Entom.,  1930.   Price,  25.  Gd, 

In  this  paper,  which  was  prepared  for  the  Third  Imperial  Entomo- 
Ic^ical  Conference,  an  attempt  is  made  to  summarise  the  expenditure 
incurred  by  entomological  departments  in  the  British  Empire.  It  is 
pointed  out  that  the  United  States,  with  a  population  of  some 
uuao)  2^ 
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106,000.000,  spends  at  least  £2,000,000  a  venr  and  emp1o\'S  not  less 
than  500  entomologists,  while  the  British  Empire,  with  a  population 
more  than  four  times  as  numerous,  spends  little  more  than  one-fourth 
of  th^  and  employs  less  than  300  entomologists.  It  is  also  shown  that 
if  the  expenditure  on  entomology  in  relatum  to  total  revenue  was  on 
the  same  basis  as  in  the  United  States,  the  British  Empixe  would  be 
spending  nearly  seven  times  as  much  as  it  actually  does.  Thus  it  is 
open  to  question  whether  the  Empire  is  bearins:  its  share  in  the  fight 
between  man  and  insects.  The  contrast  is  greater  when  the  dis- 
similarity of  conditions  is  considered,  as  the  problems  of  the  United 
States,  &oii|^  on  a  vast  scale,  are  limited  in  variety,  and  neglect  of 
them  would  not  be  specially  dangerous  to  the  rest  of  the  world,  wfaik 
the  responsibility  of  an  Empire  scattered  throughout  the  world  and 
concerned  with  a  greater  range  of  pests  and  crops  is  a  much  heavier 
one. 


Taylor  (J.  S.).  Hntai  on  tlM  Biomimici  ol  XatUhodes  gradlsi  Nifh. 
(NoetaidM)  in  Ihs  Eastern  Transvaal,  with  Description  of  Bte 
Larva  and  VvLVti,—E?it.  Mem,  Dept,  Agric.  5.  Afr„  no.  6,  pp.  5-8, 
8  refs.   Pretoria.  1929. 

Xanthodes  graettsi,  Feisth*,  the  immature  stages  of  which  are 
described,  has  been  recorded  on  cultivated  cotton  in  India,  the  Sudan, 
Nyasaland  Tanganyika  Territory  and  South  Africa,  and  it  also  feeds 
on  wild  maivaceous  plants.  In  the  eastern  Transvaal  it  has  at  least 
six  overlapping  generations  during  the  season,  the  first  larvae  appearing 
during  October.  It  does  not,  however,  cause  much  damage,  except 
occasionally  early  in  the  season.  The  eggs,  which  are  deposited 
singly  on  the  food-plant,  hatch  during  January  and  February  after 
4  or  5  days,  and  the  larval  period  occupies  from  16  to  33  da\^.  When 
full-grown,  the  larva  burrows  in  the  soil  to  a  depth  of  ( to  1  inches,  where 
it  pupates  a  few  davs  later.  Larvae  entering  the  soil  late  in  the 
season  do  not  pupate  until  the  following  spruig.  The  time  spent  in  the 
soil  during  November  to  January  was  19-26  days,  and  during  February 
and  March,  24-30  days,  with  an  average  pupal  period,  during  Becembo: 
and  Januar\',  of  22  days*  The  adult  emerges  at  night,  oviposition 
beginning  4^  days  later ;  one  female  dei>osits  as  many  as  196  eggs. 
The  Tacliinid.  Zenillia  illota,  Curran,  two  other  Tachinids.  and  a 
Braconid,  ha\'e  been  reared  from  the  larvae  ;  towards  the  end  of  the 
season,  parasitism  by  the  Tachinids  is  fairly  high,  and  is  probably  a 
factor  in  preventing  X,  gradlsi  from  becoming  a  more  serious  pest. 

MuNHo  (H.  K.).    BioIogic&I  Notes  on  the  South  African  Tnrpetidae. 
(Fruit-flies.  Diptera.)    HI. — Ent.  Mem.  Dept.  Agric,  S.AJr.,  no.  6, 

pp.  9-17.    Pretoria,  1929. 

These  notes  are  a  continuation  of  those  previously  noticed  [R.A.  E., 
A,  XVI,  3U3J,  and  tliev  deal  with  a  further  33  species,  including  Dacus 
brevistylus,  Bez.,  of  wiiicli  an  apparently  exceptional  infestation  was 
found  on  tomato  at  Pretoria.  A  few  new  host-friiits  of  CeiraHtis 
eapHaia^  Wied.,  are  recorded,  but  recent  enquiries  seem  to  show  that 
grapefriiit  is  not  infested  by  this  fly  in  South  .\frica.  An  infestation, 
apparently  severe,  of  pears  by  Ceratitis  {Pterandrus)  rosa,  Ksh.,  is 
recorded ;  it  has  not  been  previously  known  to  attack  this  fruit. 
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rPLKv  (L.  B.)  &  Hepburn  (G.  A.).  Stndiei  on  Reactions  of  tin 
NAtal  Frnit-ily  to  Fermenting  Baits. — Ent.  Mem.  Dept.  Agric, 
S,  Ajr„  no.  6,  pp.  V^-^,  6  charts,  15  reis.   Pretoiia,  1929. 

This  paper,  which  was  apparently  written'  in  1926,  befoie  one 
cently  noticed  [R.A.E.,  A,  xviii,  197],  is  a  preliminary  report  on 

A^estigations  in  Natal  made  for  the  purpose  of  developinG:  the  most 
ficient  bait  for  the  Natal  fruit-fly,  Ceraiitis  [Pterandrus]  rosa,  Ksh. 
he  Mally  fruit-fly  bait-spray  [i,  195]  is  not  satisfactory  against 
lis  species  at  Cediira,  probably  because  summer  rains  and  mist  attord 
bundant  moisture  for  the  flies,  and  Newman's  pollard  bait  [xii,  411] 
as  been  modified  to  increase  its  efficiency,  the  tonniila  recommended 
ein^  6  to  ft  lb.  pollard,  21b.  treacle,  3  oz.  pure  bi-sodimn  hydrogen 
rsenate  (or  pure  arsenious  oxide)  amd  Hlb.  borax,  made  up  to  10 
als.  with  water.  If  arsenious  oxide  is  used,  it  must  first  be  dissolved 
\  hot  water.  About  136  sq.  ins.  of  surface  should  be  exposed  in  open 
on  tamers  for  each  gallon  of  bait  used,  and  the  latter  renewed  every 
to  5  weeks,  according  to  weather  conditions.  Upon  evaporating 
learly  to  the  paste  stage,  it  should  be  brought  up  to  its  original  volume 
ly  adding  water  as  often  as  necessary  until  renewaL  The  maximum 
ittractiveness  of  the  fermenting  bait  is  correlated  with  the  highest 
ute  of  acid  formation ;  when  putrefaction  b^x>mes  marked  the 
ormation  of  attractants  is  greatly  reduced  Borax  was  fonnd  tn  he 
he  best  preservative  for  controlHng  the  <!<  composition  along  the 
lf.>ired  lines.  Various  errains,  as  well  as  treacle  and  fruit  juices, 
iberate  attractants  duruiL'  fermentation,  but  pollard  ferments  at  about 
±e  desired  rate.  Treacle  alone,  at  its  optimum  dilution  (about  1 : 12), 
remains  attractive  longer  than  pollard  bait  and  evaporates  more 
slowly,  but  is  much  less  attractive  during  the  first  few  weeks.  The 
poisons  in  the  above  formula  act  neither  as  olfactory  nor  gustatory 
repellents.  The  attracting  odours  do  not  act  differentlv  upon  the 
two  sexes  and  are  probably  "  food  odours."  The  alcoliols  contaiiung 
fusel  oil  and  also  turpentine  are  repellents.  New  methods  are  described 
(or  detenuiiung  the  relative  attractiveness  of  baits,  the  relative  toxicity 
of  poisons  and  gustatory  repellency. 

Ripley  (L  B  )  eS:  Hepburn  (G.  A.).  A  new  Olfactometer  successfully 
used  with  Fruit-flies. — Ent.  Mem.  Dept.  Agric.  S,  Afr,,  no.  6,  pp. 
55-74,  7  tags.   Pretoria,  1929. 

The  Mclndoo  olfactometer  [RA*E.,  A,  xiv,  456]  and  various 
modifications  having  failed  to  operate  with  the  Natal  fruit-fly,  Ceratiiis 
iPtcrandrus)  rosa,  Ksh.,  or  with  house-flies  [Musca],  a  new  type  of 
olfactometer  has  been  develop)ed  and  is  here  described  in  detail  and 
illustrated.  Eight  equal  currents  of  air,  which  are  made  to  carry 
the  odours  by  being  passed  through  liquids,  are  sucked  into  a  wire 
gauze  cage  containing  Uie  flies  through  eight  symmetrically  placed  holes, 
and  out  through  a  single  opening  at  the  bottom.  Each  of  the  eight 
openings  leads  to  a  trapping  bottle,  which  retains  the  flies  attracted, 
^bis  has  been  found  to  give  definite  results  with  C.  rosa,  and  has 
t-uabled  the  investigator  to  determine  the  relative  attactiveness  of 
different  odours  [see  preceding  paper].  The  apparatus  has  also 
proved  that  the  attractive  principles  of  a  bait  can  be  concentrated 
by  distillation,  and  it  will  probably  also  serve  for  testing  repellents, 
^th  slight  modifications,  it  may  be  useful  in  work  with  other  insects. 
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Ritchie  (A.  H.).  Entomological  Wank.— Ann.  Rep.  Dept.  Agric. 
Tanganyika  Ten.,  19Z8^,  pt  u»  pp.  29^.  Dar-es-Salaam 
[1930]. 

An  account  is  given  of  experimental  reaiings  of  mnlbeny  silkworms 
[Bombyx  mori,  L.],  and  the  diseases  attacking  them,  which  included 
flacherie,  grasserie  and  muscardine,  are  discussed.  Mulb^rr\'  wa? 
attacked  by  the  Lamiid,  Inesida  leprosa,  F.,  which  infested  tlie  old 
neglected  plants  and  also  breeds  in  neglected  areas  of  ceara  rubber 
[ManUtot  glaziovii]  tfaon^umt  the  Territory.  A  spedes  of  Icerya 
(?  aegypHaea,  DougL)  occurred  on  the  hedge  mulberry  (Afonc 
indica)  ;  the  plants  become  completely  whitened  with  a  dense  covering 
of  the  scale,  and  if  no  action  is  taken,  are  killod  back  to  the  root  stock. 

Owing  to  the  lack  of  rainfall  in  the  cnrb.  months  of  1929.  cofiec 
was  seriously  affected  by  Phxsothripa  xmifluicervs,  Hood,  which  even 
occurred  at  the  uppermost  limits  of  the  crop  (over  5,000  it.)  ;  there 
is  evidence  to  show  that  Bme-sulphm'  (1 : 40),  applied  in  late  December 
or  Jannaiy,  tends  to  prevent  &e  spread  of  the  thrips.  The  dn,- 
weather  also  favoured  the  increase  of  Couus  {Lecanium)  inridis, 
Green,  and  two  sprat  s  of  lime-sulphur  (1  :  15)  at  a  10-days'  inter\-al 
were  necessary  to  eiiect  control.  The  coffee  bug,  Aniestia  liyieaticoUts, 
Stkl,  caused  considerable  loss.  The  mealybugs,  Ferrisia  virgata, 
CkU.,  and  Pseuiococcm  permchsus,  Newst.  ft  Wwc,  occurred  in  the 
northern  coffee  districts,  but  were  largdy  controlled  by  the  predatory 
larvae  of  EuitUmma  cosHmacfda.  Saalm.  The  incidence  of  insect 
pests  on  cotton  was  vt^rv  low  ;  infestation  by  Plaiyedra  gassy  pi  ella, 
Saund.,  at  the  close  of  the  season  averaged  only  8  per  cent,  oi  the 
locules  of  the  bolls. 

There  were  three  invasions  of  Schistocerca  gregaria,  Forsk.,  of  which 
the  first  two,  consisting  of  yellow  (sexually  mature)  locusts,  appeared 
in  the  northern  part  of  the  Territory  during  Mardh-lli&y  and  November- 
December,  respectively.  Control  measures  were  undertaken  against 
larvae  resulting  from  the  second  invasion,  but  no  serious  damage 
was  caused  in  either  casr  An  outstanding  feature  was  the  imnie<liate 
elective  control  exercised  by  the  Muscid  fiy,  SUmatorhma  lunuta,  F. 
The  third  invaaon,  which  b^an  at  the  end  of  January,  was  more 
serious ;  dense  swarms  of  red  (immature)  locusts  flew  south  across 
the  northern  boundary,  but  the  damage  to  crops  was  less  than  might 
have  been  expected. 

Smee  (C).  Report  of  tin  Entomological  Difitkm.— ifim.  Rep,  DepL 
Agric.  Nyasaland  1929,  pp.  1^-21,  5  refs.   Zomba  [1990]. 

No  report  was  issued  for  the  year  1928,  the  work  done  in  the  earlv 
months  being  included  m  Ae  report  for  1927  [R.A.E.,  A,  xvii,  172] 
and  the  remainder  in  the  present  one. 

The  tobacco  beetle,  Lasiodertna  serricorne,  F.,  was  found  in  July, 
October  and  November  in  the  North  Nyasa  district  breeding  in  a  cotton 
field  in  old,  shrivelled  bolls,  which  had  previously  been  attacked  by 
cotton  stainers  and  other  insects  ;  cieaiilmess  in  buildings  and  the 
frequent  destruction  of  all  scrap  and  waste  tobacco  are  recommended, 
whOe  cotton  should  not  be  grown  in  the  vicinity  of  buildings  in  vAikh 
tobacco  is  handled,  nor  seed-cotton  stored  in  them.  Treatment  with 
steam  is  the  best  method  of  dealing  with  tobacco  infested  >^ith  this 
beetle ;  in  a  plant  giving  a  pressure  of  about  45-^  lb.  per  square  inch 
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eaiiiiiig  for  2^  mmutes  kills  all  stages  of  the  beetle  in  leaf  tobacco, 
jit  not  less  than  5  minutes  should  be  given  for  tobacco  hiing  up  in 
atnds  or  spread  out  on  trays.    Dereoaus  recHcMSt  Mshll.  (yellow 
:em  grub)  [xvi,  74]  is  a  serious  pest  where  it  occurs  ;  its  presence  in  all 
rol>ability  depends  on  the  plants  that  are  in  existence  when  tobacco 
not  present  and  that  serve  as  food-plants  for  the  adult  weer  il. 
,arly  in  the  year  Nezara  viridula,  L  .  and  N.  rohusta,  Dist.  (green 
aield  bugs),  which  usually  feed  on  t  itt  jn,  castor,  beans,  etc.,  sucked 
stems  of  young  tobacco  plants  just  below  tiie  bud,  producing 
wilting,  thoi^^  no  serious  damage  was  caused.   Engytatus  volitcer, 
kirk.,  which  is  new  to  K3rasaland,  was  found  in  considerable  numbers 
a  March  feeding  on  experimental  tobacco  plants  near  Zomba,  andovi- 
ositing  during  October  on  native  tobacco  in  North  Nyasa. 

With  a  view  to  finding  out  if  the  embargo  imposed  in  1925  on  cotton 
Rowing  in  the  North  Nyasa  district  on  account  of  the  presence  of 
^latyedra  gossypielia,  Saund.  (pink  boliworm)  had  restricted  the 
ievelopment  of  the  pest,  the  growing  of  test  plots  of  cotton  during 
1928  and  1929  was  arranged,  and  in  1929  these  were  thoroughly 
examined  in  July,  October  and  November ;  as  no  P.  gossypieUa  was 
found,  the  suggestion  was  made  that  the  embargo  might  be  removed, 
imder  certain  conditions,  and  this  action  was  subsequently  sanctioned 
During  the  search  for  P.  goasypiella,  lar\^ae  and  pupae  of  Motneta 
.emiodes,  Durrant,  which  bear  a  striking  resemblance  to  those  of  the 
pink  boliworm,  were  found  in  old  or  diseased  cotton  bolls.  Late- 
planted  cotton  near  Port  Herald  suffered  in  May  and  June  from  a 
serious  outbreak  of  Prodenia  litura,  F.  (liUoralis.^vsd,),  (cotton  worm), 
but  later  parasites,  especially  a  Tachinid  (Stimma  sp.)  became  very 
numerous,  and  the  lajvac  were  also  attacked  by  the  n\'mphs  and 
adults  of  the  Pentatomid,  Macrorhaphis  spurcata,  Wlk,  which  is 
known  to  prey  on  cotton  bollworms. 

Tea  continued  to  remain  free  from  insect  pests  of  a  really  serious 
nature  I'xvii,  172].  Tetranvchus  bioculatus,  W.M.  (red  spider) 
appeared  in  new  and  unexpected  places,  being  readily  transported 
on  the  bodies  and  clothing  of  field  workers.  As  this  mite  survives 
from  one  season  to  the  next  by  means  of  eggs  placed  in  crevices  in 
the  stems  of  the  tea  bush,  the  whole  bush  should  be  sprayed  or  dusted 
with  sulj^ur  before  it  has  made  itself  evident  on  the  foliage.  Young 
tea  plants  were  attacked  by  Dicasiicus  mlanjensis,  Mshll.  [c/.  xvi,  75] 
and  Sysiaies  smeei,  Mshll.  ;  both  weevils  are  probably  introduced 
into  tea  gardens  with  Cajanus  indicus,  used  as  a  green  manure. 

On  coffee  Antesiia  Jaceta,  Germ,  [variegata,  Thunb.)  increased,  but  was 
somewiiat  controlled  by  an  egg  parasite,  probably  Telenomus  IruncuU- 
ventris,  Dodd.  The  larvae  of  LeucopUra  coJJeeUa,  Gu^.  (coffee  leaf 
miner)  produced  brown-coloured  blisters  on  the  leaves,  mining  under 
their  upper  surface ;  the  main  emergence  of  the  moth  seems  to  take 
place  in  the  dry  season,  particularly  in  August,  by  which  time 
parasitism  is  high,  three  species  of  Chalcids  having  been  reared.  The 
Aphid,  Toxoptera  aurantii.  Boy.,  was  found  occasionall\'  on 
coffee,  but  was  not  of  great  importanre  A  parasitic  Ichncunionid 
[Charops  sp.)  has  been  bred  from  the  larvae  of  Parasa  vivida,  Wlk., 
which  were  only  of  sporadic  occurrence,  and  a  Chrysidid  from  the 
pupa.  It  was  found  that  Ceroplastes  ccrijerus.  And.  (wax  scale), 
wluch  sometimes  infests  coffee,  was  identical  with  a  scale  occurring  in 
enormous  mass^  on  Cedrda  toona,  although  the  form  on  coffee  is 
considerably  smaller.   The  crop  may,  however,  be  attacked,  even 
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if  Cedrela  is  not  present,  as  this  scale  is  indigenous  and  coflee  is  one 
of  its  food- plants. 

Maixe  was  attadced  by  Sy states  perhUmdus,  Hshll..  as  a  result  of 
the  removal  of  its  natnial  food-plants.  Bidens  pUosa  and  Amanmim 

sp.,  when  weevils  are  present.  In  captivity  eg355  were  laid  in  a  iM 
of  the  leaf  of  B.  pilosa  only,  though  both  plants  were  available  :  on 
hatching,  after  8-12  days,  the  grubs  fall  to  the  ground  and  burrow  into 
the  soil,  the  adults  emerging  a  year  later.  The  female  lays  large 
numbers  of  eggs,  and  in  one  case  over  900  were  laid  in  71  batches 
during  a  period  of  about  2|  months.  Sifrgkum  was  somewiiat  severely 
damaged  early  in  the  year  in  native  gardens  by  a  species  of  CM), 
which  was  parasitised  by  the  Braconid,  Apanteles  sesamiae.  Cam., 
and  an  Ichneumonid 

Pests  of  miscellaneous  crops  iiic]u(i<  d  ihe  larvae  of  a  Cossid  moth 
boring  in  castor  oil  plants  ;  and  \  iraciioia  antalus,  Hpff.,  and  Lampides 
haeiica,  L..  bred  from  the  seedpods  of  sunn  hemp  [CrMana  pmcea], 
Cajauus  indicm  was  rather  severely  infested  by  an  Aphid,  and  the 
roots  harboured  a  mealybug,  tiie  development  of  which  was  very 
marked  in  the  second  year  on  ratooned  plants 

Cedrela  toona  was  heavily  infested  by  Ceroplastes  ceri ferns,  the 
outstanding  fact  being  that  single  trees  or  avenues  of  reasonably 
spaced  trees  were  not  attacked,  while  those  in  a  plantation  were 
covered  with  masses  of  the  scale.  Mahogany  was  defoliated  by  the 
larvae  of  i  I  ymantriid,  Heteronygfma  leucogyna,  Hmps.,  and  a  Mlanje 
cedar  [Widdringtonia  whytei]  was  attacked  by  those  of  Amphicallia 
thelwalli,  Druce,  and  A.  heUatrir.  DaJm  a  pnrasitic  fly,  Polychmomyia 
flavohalteraia.  Bisch..  being  rcirt- 1  from  them. 

A  long-horned  grasshopper,  Homorocoryphus  vicinus,  Wlk.,  was 
reported  from  Fort  Herald  to  be  doing  considerable  damage  to  ripe 
millet  and  maize  cobs ;  it  has  been  seen  flying  in  smaU  douds  at 
dusk,  whereas  previously  only  isolated  specimens  had  been  taken  in 
the  Shire  Highlands.  Swarms  of  Oxyrrhepes  procera,  Burm., 
Cataknpus  co^natus,  Wlk,,  and  Cyrtacanthacris  aeruginosa.  StolL, 
appeared  in  some  districts,  but  no  serious  damange  was  caused  to  the 
native  crops. 

Tragardh  (I.).  Some  Aspects  in  the  Biology  of  Longioom  Beetles.— 
BuU,  Ent.  Res.,  xxi,  pt.  1.  pp.  1-8,  6  figs.,  10  refe.  London, 
March  1930. 

The  author  discusses  some  of  the  less  well-known  features  in  the 
bionomics  of  Longicom  beetles  [R,A.E.,  A,  xviii,  268]. 

Gardner  (J.  C.  M.).  The  early  Stages  of  Niponuis  andrewesi,  Lew. 
(OoL  Hist.).— EfU.  Res.,  xxi,  pt.  1,  pp.  lS-18,  1  pL  1  fig. 
London,  March  1990. 

The  full-grown  larva,  prepupa  and  pupa  of  the  Histerid. 
Niponiiis  andrewesi,  Lew.,  from  India,  are  described.  The  larval 
characters  do  not  differ  in  any  fundamental  from  those  of  other 
Histerids,  and  the  author  therefore  considers  that  this  species  should 
be  regarded  as  a  true  member  of  this  family  adapted  to  a  special  mode 
of  life,  preying,  as  it  does,  on  the  early  stages  of  certain  Scol\^ids. 
It  has  been  reared  frequently  from  Shoreu  robmta  attacked  by 
Sphaeroirypes  siwalikensis,  Stebb.,  at  Dehra  Dun. 
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Lainc  (F  )  A  new  Oeniu  and  two  new  Species  of  Goccidae  from  the 
Solomon  Islands.— Bm//.  EiU.  Rgs.,  xxi,  pt.  1,  pp.  2  figs. 

London,  March  1930. 

Neosimmondsia  hirsuia,  gen.  et  sp.  n.,  and  Heterococcm  poind,  sp.  n., 
are  dsecribed  from  eooonut  in  the  Solomon  Islands. 

Wilkinson  (D.  S  )  A  Reyislon  of  the  Indo-AustraUan  Species  ot  the 
Genoa  Micro  pi  it  is  i^Bym,  Bracon.). — BuU.  Ent,  Res.,  xxi,  pt.  1, 
pp.  23-27.    Luiidoii,  March  1930. 

The  <5peries  dealt  with  include :  Micropltits  perelegans,  Bmgh., 
from  Notodonta  cycnoptera,  Low.,  and  M.  basilis,  Binph.,  from  the 
Sphingids,  Therdra  oldcrdandiac  firmata,  Wlk.,  and  Ccphonodea  ktngh 
McLeay.  in  Queensland;  M.  tnaculipennis,  Sz6p.  {eusirus,  Lyle, 
opkiusae,  Ramakrishna  A3ryar),  vrldidtk  was  described  from  New  Goinea 
and  is  now  recorded  from  the  Noctuid,  Achaea  janata,  L.,  in  India ; 
and  M.  similis,  Lyle,  from  the  Noctuid,  Agrotis  ypsilon,  Hufn.,  in 
India.   A  key  is  given  to  the  Indo-Austialian  species  of  the  genus. 

Krishna  Av>  ar  (P.  N.).  A  Note  on  Stiharopus  tabulalm,  Sohifi. 
(Hem.,  Pent),  a  new  Pest  of  Tobacco  in  South  India. — Bull. 
Eni.  Res.,  xxi,  pt.  1,  pp-  29^1.    London.  March  1930. 

The  Pentatomid,  Stiharopus  tabuiatus,  Schiodte,  which  has  apparently 
never  been  been  recorded  previously  as  a  pest  of  economic  importance, 
has  recently  been  discovered  near  uMlmbatore  living  imderground  and 
attacking  the  roots  of  tobacco.  The  infestation  was  found  only  in 
one  garden  of  about  10  acres,  where  the  soil  was  peculiarly  adapted  to 
subterranean  insects,  and  caused  gradual  weakening  and  dyins:  of  the 
plants.  The  bugs  were  found  at  depths  var\Hng  from  1  to  6  inches, 
and  averaged  10  to  20  on  each  plant,  though  sometimes  there  were  as 
many  as  30.  The  source  of  the  infestation  could  not  be  fotmd.  The 
eggs  were  deposited  singly  in  the  soil  at  depths  varying  from  3  to  6 
inches  near  the  roots  or  rootlets  of  the  tobacco  plants.  After  4-15  days 
the  nymphs  hatch,  and,  if  placed  on  the  surface  of  the  soil,  at  once 
burrow  into  the  ground.  It  was  found  that  the  bug  could  be  almost 
completely  destroyed  without  injury  to  the  plants  bv  applying  crude 
oil  emulsion  in  the  proportion  of  1  lb.  in  6  gals.  o£  water  mixed  with  a 
tobacco  decoction  (1  lb.  soaked  in  1  gaJL  of  water  aU  night  and  then 
diluted  with  an  equal  quantity  of  water).  This  was  sufficient  for 
about  80  plants.   Light  teaps  proved  of  tittle  value. 

FERRiiRE  (C).  On  some  Egg-parasites  from  Africa. — BuU,  EfU. 
Hes.,  xjd,  pt.  1,  pp.  33-44,  6  figs.   London,  March  1930. 

The  species  dealt  with,  all  of  which  were  obtained  from  the  eggs 
of  their  hosts,  include  the  Eupelmids,  Anasfufa^:  blattidarttm,  sp.  n., 
from  a  cockroach  in  the  Sudan;  A.  hi/asciaius,  Boy.,  from  a  Lasio- 
<-'impid.  and.-l.  hifasciutus  var.  antestiae,  n.,  and  A.  bifasciafus  var. 
hancQcki,  n.,  from  the  Pentatomid,  Antestia  UneaticoUis,  Stil,  all  in 
Uganda ;  and  Mesocomys  ptdchriceps,  Cam.,  from  Lepidoptera,  and 
recorded  (probably  erroneously)  from  the  larva  of  the  Calliphorid, 
Chrysomyia  chhropyga,  Wied.,  in  South  Africa ;  the  Eulophid. 
Tetrastichus  ovulorum,  sp.  n.,  from  the  Coccinellid,  Epilachna 
^somelina,  F.,  in  Sierra  Leone ;  Tnckogramma  ItUea,  Gir.,  from 
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Diparopsis  casianea,  Hmps.,  in  Natal ;  the  Mymarids,  AtuipJioid^ 
gonipieri,  sp.  n.,  from  Gonipterus  scuteUatus,  Gyll.,  in  Australia :  Anagrm 
cicaaulinae,  sp.  n.,  from  Cicadidina  {BaUiMa)  mbila,  Naud^  ia. 
Natal;  and  Alapius  andersoni,  sp.  n.,  from  a  Fsocid  on  coffee,  in 
Kenya  Colony  ;  and  the  Scelionid,  Scelio  zolotarevskyi .  sp.  n.,  from 
Locusta  migratarin  mir^ratorioides,  R.  &  F.,  in  Madagascar.  Anaphoidea 
gonipteri  has  been  established  in  South  Africa,  and  introduced  into 
New  Zealand  against  G.  ^cutdiatus  [cf.  K.A.E.,  A,  xvii,  61.  606]. 
A  key  is  given  to  the  Australian  species  of  AnapkoUuL 

Maulik  (S.).   New  Injorions  Hispinae.— Bui/.  Ent.  Res,,  xa,  pt  1, 

pp.  45-56,  8  figs.    London,  March  1930. 

The  new  sjiecies   described   inckide  :    Craspidonispa  succhanrui. 
on  sugar-cane  in  Trinidad ;    Xenochalepus  mucunae,  on  Mucum  i 
pluricostala,  Codiohispa  (gen.  n.)  anonicola,  on  Anona  squamosa,  and  I 
Cnestispa  (gen.  n.)  darwim,  on  Cymbotcma,  all  in  Brazil ;  Gyllenhidius 
palmarum  on  oil  palm  and  coconut  in  the  Gold  Coast ;  and  W allaceana 
Phoenicia,  on  the  palms,  Oncosperma  tigiUaria,  the  wood  of  which  is 
used  for  building,  and  ZaJacca   conferta,  in  the  Malay  Peninsula.  | 
Acanthodes  JUxvipes,  Baly«  is  referred  to  Cnestispa.  I 

Roberts  (A  K  1  A  Key  to  the  priiuapal  Families  of  Ck)ieopten 
in  the  Larval  Stage— Bull.  Evf.  Res.,  xxi,  pt  1,  pp.  57-72,  7  figs., 
92  reis.    London,  March  1930. 

A  key  is  given  to  the  larvae  of  the  principal  families  of  Coleoptera, 
the  author's  aim  being  to  tabulate  some  of  the  data  obtained  by 
various  workers  since  the  pubUcation  of  MacgiUivray's  key  more  than 
25  years  ago. 

Jams  iW  H  T  ).  A  Note  on  ctttain  Species  of  the  Genus  Tiratkaba, 
Walker  (Lepid.,  Pyral.).— .Bi^i.  Eni.  Res.,  xxi,  pt,  1,  p.  73, 

1  \A.    London,  March  1930. 

The  characters  distinguishing  Tiraihaba  ruptilinea,  W'ik.,  T. 
ru/ivnia,  Wlk  ,  and  T.  mundella,  Wlk.,  are  indicated;  the  hrst  two 
were  erroneously  treated  as  con-specific  by  Hampson. 

Tams  (W.  H  T  ).  Two  new  Moths  with  Larvae  injurious  to  Ck>fiee  m 
Uganda.— /^f<//.  Enl.  Res,,  xxi,  pt.  1,  pp.  73-75,  1  pi.  London, 
March  1930. 

The  Drepanid,  Metadrepana  marantica  n  (which  has  for  some 
years  l>een  confu<ed  with  M.  glattca,  Hini>>  i.  and  the  Limacodid, 
Parasa  kexamitohalia,  sp.  n.,  are  described  iioni  coffee  in  Uganda. 

Tams  i\X  H.  T.).  A  new  Moth  damaging  OU-palm  in  the  Belgian 
Congo. ^/?f<//.  Ent.  Res.,  xxi,  pt.  1,  pp.  75-76,  1  pi.  London, 

March  1930. 

Th*^  P\Talid,  Pimt  lrphila gJiesgmeri,  gen.  et  sp.  n..  is  described  from 
the  Belgian  Congo,  where  the  larva  damages  the  oil-palm,  Elads 
guineensis. 
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NoYEs  (VV.  M.).   Moth  Pests  in  Cocoa  and  Ck>nfectionery. — Bull,  Em. 
Res.,  xxi,  pt.  1,  pp.  77-121,  37  refs.   London,  March  1930. 

An  extended  account  is  given  of  the  bionomics  and  control  of  the 
chief  pests  of  cacao  beans  and  chocolate  in  British  factories,  namely, 
the  Fyralids,  EphesUa  hOhnidla,  ZeU.,  E.  dfttdia,  Hh.,  E,  cauUUa, 
WTk.,  and  Plo^  inter punctdla,  Hb.,  of  which  the  life-history  and 
habits  are  all  similar  [cf.  R.A.E.,  A,  icvii,  175,  etc.].  The  last  named 
is  more  commonly  found  attacking  varinns  nuts,  but  will  also  thrive  on 
cacao  beajis.  Corcyra  cephalonica,  Stamt . ,  is  a  minor  pest  of  cacao  beans. 

E.  eluiella  is  by  far  tlie  most  common.  There  is  at  least  one 
generation  a  year,  and  possibly  two,  except  in  cool  stores  and  ware- 
houses. The  eggs,  of  which  one  female  may  deposit  100<^250,  are 
frequently  pushed  through  the  meshes  of  a  sack  and  deposited  on  a 
cresHce  on  the  cacao  bean,  but  never  inside  the  shell  of  the  bean,  which 
the  ovipositor  cannot  pierce.  At  normal  temperature  the  eggs 
hatch  in  from  7  to  14  days,  and  the  young  larva  crawls  through  the 
crack  oi  a  bean  ^li  it  fails  to  fmd  one  it  generally  dies  of  starvation) 
and  begins  to  feed  inside  a  silken  tube,  in  whidi  it  remains  until  full- 
grown,  and  from  which  it  emerges  to  pupate  in  a  suitable  crevice. 
The  larval  period  generally  lasts  for  10-22  weeks  and  the  pupal  stage 
about  11-16  days  at  room  temperature. 

h  large  ranere  of  stored  products  is  attacked  bv  these  moths.  Ihe 
various  metiiods  of  control  that  have  been  recommended  are  reviewed, 
and  many  experiments  are  described  that  have  been  undertaken  to 
test  the  contnd  measures  and  also  to  <fetennine  the  survival  of  pests 
during  manufacture.    Beans  frequently  arrive  infested  at  the  factory* 
and  to  obviate  this  condition,  treatment  must  be  given  at  the  docks, 
either  by  heat  or  fumigation.    Within  factories,  it  was  found  that 
no  insect  lite  can  survi\'e  anv  part  of  the  process  of  the  manufacture 
of  diocolate ;  eggs  and  all  stages  are  killed  by  roasting  or  by  being 
covered  witii  melted  chocolate,  and  experiments  indicate  that  the 
piopagation  of  moths  in  airtight  boxes  and  tins  of  chocolate  wiU 
not  extend  beyond  one  generation,  though  probably  in  cardboard 
packages  the  penetration  of  air  would  be  the  determining  factor. 
General  measures  at  present  recommended  for  factories  are  cleanliness 
throughout,  avoidance  of  spaces  that  would  encourage  breeding  and 
pupation,  removal  of  all  waste  material,  and  frequent  sweeping,  white- 
washing, etc.   Beans  subjected  to  140-149^  F.  for  an  appreciable 
time  (depending  on  the  quantity  treated  and  only  ascert^nable  by 
experience)  are  cleared  of  all  infestation,  and  another  vrorker  has 
found  that  the  roroi  is  not  damaged  if  the  temperature  does  not  exceed 
160®  F.    Storage  inust  In  in  such  manner  that  re-infestation  cannot 
occur,  e.g.,  vrith  the  protection  of  a  fine-mesh  material.    Traps  succeed 
in.  capturing  a  good  many  stray  moths,  especially  when  placed  in  light 
places  such  as  near  windows.  Of  a  number  of  substances  tried  as 
^ps,  the  best  results  were  obtained  with  ^egar  and  fermenting 
fruit  synip  in  the  proportion  of  1 :3.  It  is  not  considered  probable  that 
the  moths  can  be  exterminated  by  means  of  their  parasites  [loc.  cit.}, 

(D.).  Insects  ini^ting  Phonninm. — N.  Z.  J.  Sci.  Tech., 
xi»  no.  S,  pp.  273-283,  5  figs.,  8  refs.  WeUmgton,  N.Z.,  February 
1990L 

This  paper  is  largely  a  revision  of  information  previously  noticed 
A,  iv,  431 :  vii,  82,  etc.]  and  deals  chiefly  with  the  life- 
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history  and  control  of  the  Geomctrid,  Orthoclydon  prcwfectaki.  Wk 
the  chief  of  the  flax  grubs  of  New  Zealand,  and  tlie  Noctuid,  Perstxiunui 
{Melanchru)  steropasiis,  Meyr.  The  former  flies  at  night  and  shelten 
during  the  day  among  dense  foliage.  The  eggs  are  deposited  in  batcbes 
of  from  1  to  90  on  the  back  of  the  leaf,  an  average  of  200  being  laid 
by  each  female.  The  young  larvae  immediately  attack  the  leaves, 
and  it  i«;  possible  to  tell  the  approximate  age  of  the  lar\'a  by  the  size 
and  freshness  of  the  cuts  made  in  them.  The  larvae  are  nocturnal 
in  habit  and  shelter  in  dead  leal-tubes  during  the  day.  VV  hen  immersed 
in  water,  they  perish  in  about  10  niinnte&  The  insects  that  hdp  to 
control  both  these  species  are  Ick$^eimaH  sp.,  pMMseia  prodmekis, 
Brull^,  Phorocera  marginata,  Hutt.,  and  Syrphus  roptUus,  Wlk. 
P.  prodndus,  which  parasitises  thf*  lan.'a  nf  P.  praefectata,  does 
not  destroy  its  host  until  after  pupati  iii,  so  that  the  injury  to  flax  is 
not  aliected  by  it.  It  is  suj^cfested  that  further  study  should  be  made 
of  the  insect  population  of  Fhormium  and  of  such  exotic  insect  enemies 
as  might  be  imported  and  established  for  their  control 

Short  notes  are  given  on  other  insects  attacking  Phormium^  ^vhidi 
are  not  considered  of  economic  impoitance ;  these  include  spedes 
inhabiting  the  gum  fluid  [R^,E.»  Ap  ix»  179]. 

GoURLAY  (£.  S  ).  Some  Parasitic  Hymenoptera  of  Kooaomic  Impor- 
tance in  New  Zealand. — N.Z.  J.  Set.  Tech.,  xi.  no.  5,  pp.  339-^343, 
2  figs.,  5  reis.    Wellington,  N.Z.,  February  1930. 

The  species  dealt  with  include  the  Braconid,  Diaeretus  rapae.  Curt, 

the  only  primary  parasite  known  in  New  Zealand  of  the  cabbage 
a]^his,  Brcincoryne  hrassicac,  L  ,  which  is  a  serious  pest  of  the  imjjortant 
cabbage  crop  ;  it  is  itself  par  isiti-,( d  by  the  C\Tiipid,  Xystus  brassicae, 
Ashm.,  aiid  the  Ceraphronid,  Ly^uccrus  niger,  How.  By  the  end  of 
November  the  Aphids  are  well  established  on  crops,  but  the  parasite 
does  not  appreciably  check  their  numbers  until  January,  and  its 
power  is  a^dn  lessened  later  on,  as  the  two  hyperparasites  increase 
m  numbers.  The  beetle,  CoccineUa  undecimpundata ,  T...  introduced 
from  Europe,  and  useful  as  a  predator  of  Aphids,  is  parasitised  m  the 
adult  stage  by  the  Braconid,  Dinocampus  coccinellae,  Schr.,  and  is 
able  to  feed  and  appear  normal  until  shortly  before  the  emergence 
of  the  parasite  larva,  but  does  not  seem  able  to  free  itself  from  tiie 
parasite  cocoon.  MicfoUryi  flavus.  How.,  and  Mdaphycus  claviger, 
Timb.,  are  parasites  of  the  soft  scale,  Coccus  hesperidum,  L.,  which 
feeds  on  Citrus  and  a  number  of  other  food-plants  ;  se \'eral  individuals 
of  either  of  these  parasites  may  develoj>  in  one  scale,  and  it  was 
observed  tiiat  tiic  greatest  number  of  adult  males  emerged  from  the 
smallest  scales.  Adults  of  M.  flavus  are  present  from  December  to  Hay, 
and  have  been  found  at  an  altitude  of  3,000  ft. 

A  pest  evidently  recentl\  imported  in  seed  of  the  Douglas  fir 
[Pseudotsuga]  is  the  Chalcidoid,  Megastigmus  spermotrophus,  \\*achtl, 
which  oviposits  in  the  seed  when  the  cones  are  small  and  green, 
in  .September  ur  October,  the  larva  consuming  the  contents  of 
the  seed  and  remaining  in  it  until  the  following  spring,  when  ii  pupate^ 
and  shortly  afterwards  emerges  as  an  adult.  The  PsyUid,  Ridnoccia 
eucalypti.  Mask.,  Is  a  minor  pest  of  Eucalyptus  gloMus,  sucking  the 
sap  frf)m  the  youni^  shoots  and  causing  malformation  and  arrested 
growth  ;  by  midsummer  the  numbers  are  reduced  by  the  Eulophid, 
Pteropirix  maskelli,  Ashm.,  which  parasitises  the  young  larvae  and 
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cr^cs  from  the  fuQ-grown  ones.  This  parasite  has  several  genera- 
Qft  in  a  season,  the  hist  beginning  In  late  autumn  and  the  larvae 
naixiing  within  the  dead  body  of  the  host  until  the  following  spring, 
en  pupation  occurs.  The  Coccid,  Saisseiia  coffeae,  Wlk.  (hemi- 
uierica,  Targ.)  is  heavily  parasitised  b\'  the  Chalcidoid,  Eucomys 
f^cyrius)  infdix,  Embleton.  The  Tortnci  ls,  Tortrix  postvittana, 
Ik.,  and  T.  excessana,  Wlk.,  the  former  ovi]K>siting  on  oak  foliage, 
:  parasitised  by  Triclwgratnina  minutum,  Kiley.  One  parasite 
rupies  each  egg  in  an  egg-mass,  very  few  of  them  escaping  parasitism. 
;e  Proctotrupoid,  Aphanomerus  pusUlus,  Perk.,  similarly  attacks 
*  egiS-niasses  of  SiphatUa  acuta,  Mok. 

>WEU  (T.  N.).  OofDing  Moih  Baotae  m^.—Agric.  Gaz.  NS.W., 
xU,  pt.  3.  pp.  234-236,  4  figs.   Sydney,  1st  March  IdSO. 

A  wire  clip  is  described  which  simplihes  the  operation  of  removing 
yen  trees  and  re-setting  the  trap  bandages  used  tor  the  ocmtrol  of  the 
dling  moth  [Cydia  pomondia,  L],  and  does  away  with  the  need  for 
Ills,  wire  or  string.  The  method  of  making  the  clip  and  fixing  it  to 
e  bandage  is  described  and  illustrated. 

ucKELL  (£.  R.).  The  Apple  Cmonlio  as  «  FMr  PMt  in  British 
CJolmnhia. — Canad.  EtU,,  bdi,  no.  3,  pp.  47-49,  1  ref.  Orillia, 
Ont.,  March  IddO. 

In  British  Columbia,  TachypierdUtSfitadrigihbuSt  Say  (apple  curculio) 
>mmoiily  occurs  on  hawthorn  only,  but  since  the  summer  of  1927 
%  infestation  of  pears  has  been  reported  from  the  Salmon  Arm  district ; 

lis  is  unusual,  as  wild  crab  apples  do  not  grow  in  that  section  and 
divy'thorns  are  rare.  The  eggs,  larv^ac  and  adults  of  the  pest  are  very 
riefly  described,  and  short  notes  on  tlie  bionomics  of  this  weevU 
ad  its  control  are  given  IR.A.E.,  A,  xv,  47]. 

otification,   no.    1813 — Agri.^Gm;^    India   Dept.  Educ.   HUh.  & 
Lds.,  2  pp.,  multigraph.    Simla,  27tii  May  1930. 

By  this  amendment  to  a  previous  order  [R.A.E.,  .\.  xi,  38],  cotton 
eed  may  not  be  imported  into  India  by  sea,  except  for  experimental 
•urposes,  and  then  at  Bombay  only.  The  amount  of  a  consignment 
nust  not  exceed  1  cwt.,  and  it  must  be  fumigated  on  importation 
vith  carbon  bisulphide,  unless  certified  to  have  been  so  treated  in  the 
ountry  of  origin. 

y£MMBREz  DE  Charmoy  (D.).— Bspocti  Oil  fhs  Qp6iilions  te  Cho 
Control  of  Phvtalus  smithi  (Arrow)  during  the  seasoni  1908-27. 
1927-28,  1928-29.— Fol.,  13,  10. &  6  pp.  Mauritius.  1927-29. 
[Reed.  1930.] 

In  the  course  of  the  period  covered  by  these  reports,  infestations 
}f  Lacknostema  (Pkyidkis)  smithi,  Arrow,  on  sugar-cane  were  dis- 
covered in  several  new  areas  in  Mauritius.  The  numbers  of  beetles 
:aptured  increased  from  1 17  millions  in  1926-27  to  252  mUiions  in 

192a-29. 

In  all,  9,578  individuals  of  both  sexes  of  the  Scoliid.  Tiphia 
paraUcla,  Smith,  were  liberated  during  the  3  years  under  review  for 
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controUing  this  pest.  There  is  evidence  that  this  parasite  has  finally 
beoome  established,  since  a  survey  conducted  in  1927,  months  after 
its  liberation,  proved  that  its  numbers  had  consider^ly  increased. 

In  experiments  with  calcium  cyanide  to  control  the  larvae  attacking 
full-grown  and  half  c^rown  canes,  very  poor  results  were  obtained, 
probably  because  the  texture  of  the  soil  pre\  (  nted  the  diffusion 
of  the  gas,  and  further  tests  with  it  were  made  on  young  cane. 
It  was  found  that  10  grams  of  cakimn  cyanide  to  each  stool 
killed  90  per  cent,  of  the  larvae  after  24  hours,  whilst  8  and  5  grans 
destroyed  77  and  50  per  cent.,  respectively.  When  dry  sand  was 
mixed  with  the  calcium  cyanide  in  order  to  obtain  a  more  bulky 
substance  that  could  be  applied  more  uniformly,  with  a  5-gram  dose 
the  mortality  was  73  per  cent.  Experiments  reported  upon  by  W.  R 
Edwards  show  that  calcium  cyanide  dissolved  in  water,  to  be 
effective  in  fields  of  ratoon  canes,  has  to  be  applied  when  the  soil  is 
dry  and  absorbs  water  freely.  On  young  canes  it  is  just  as  effective 
when  dry  as  when  applied  in  water. 

Greenhowe  (G.  E  ).  Carrot  growing  in  Gardens  and  Altotments, 
mOk  Qpeoial  Bfltaittoe  to  tlM  Oontroi  of  Garaot  flj.-^co^.  /.  Agric,, 
xiii,  no.  2,  pp.  178-184,  2  pis.   Edinburgh,  April  1990. 

The  hrst  part  of  this  paper  contains  recommendations  for  better 
cultivation  of  carrots,  sudi  as  the  type  of  soil  to  be  chosen,  rotation, 
tillage,  manuring,  thinning,  etc.,  in  order  to  produce  a  satisfactory 
crop  and  prevent  the  attacks  of  Psila  rosae,  F.  (carrot  fly),  which 

causes  much  damage  all  over  the  British  Isles. 

The  second  part  is  a  brief  account  of  the  life-history  and  habits  of  the 
flv  Tc/.  R.A.E.,  A,  X,  49.  105].  The  symptoms  of  attack  are  discussed, 
and  it  is  pointed  out  that  once  the  fly  has  been  allowed  to  deposit  its 
eggs  amongst  the  carrot  idants,  nothing  can  be  done  to  save  the 
crop ;  control  must,  therefore,  depend  solely  upon  preventive  treat- 
ment. Practical  expolence  showed  that  P,  rosae  is  attracted  to 
carrots  only  by  its  sense  of  smell  :  carrots  grown  togetlu  r  \^'ith  onions 
in  the  same  drill  remained  nninune,  the  obvious  explanation  being 
that  the  odour  of  the  onions  prevents  the  pest  from  locating  the 
carrots.  Widely  employed  measures  to  protect  the  crop  from  infesta- 
tion include  early  and  late  sowing,  transplanting,  the  application  of 
paraffin,  tar  oU,  crude  carbolic  acid,  etc.  Crude  or  flake  naphthalene 
should  be  sown  broadcast  over  the  carrot  bed,  when  the  seedlings 
are  wtH  above  ground,  about  the  end  of  May  or  beginning  of  June,  at 
the  rate  of  1  lb.  to  40  sq.  yards,  further  applications  being  given  at 
the  same  rate  at  seven- da v  s  intervals  till  the  end  of  June,  when  three 
further  applications  might  be  given  at  ten-days  intervab.  Tins 
measure  is  inexpensive,  simple  and  most  effective. 

WEBtR  (H.).  Biologie  der  Hemipteren.— i^tc>/.  StudicnbUcher,  xi. 
vii+543  pp.,  329  tigs.,  14  pp.  rets.  Berlin,  JuUus  Springer, 
1930.    Price,  paper  M.  44,  cloth  Af.  45.G0. 

This  volume  represents  an  attempt  to  supply  a  comprehensive 
account  of  the  natural  history  of  the  Khynchota,  stress  being  laid  on 
problems  of  general  importance.  The  various  sections  deal  with 
movement  and  senses,  metabolbm  (the  chapter  on  food  including  two 
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pages  on  the  blood-sucking  Rhynchota),  reproduction  and  development, 
variation  in  abundance,  ecology  and  bioooenosis.  Ttoe  is  an  index 
to  the  genera  of  the  insects  and  to  the  plants  mentioned,  and  also  a 
snbject  index. 

Harmann  (C).   WflidkUiMamn  als  Midigw  im  ^nmiiglbaum. 

[Telephorid  Larvae  as  Pests  in  the  Greenhouse.]. — Z. 
PflKrankh.,  xl,  no.  3.  pp.  117-124,  4  figs.,  7  refs.  Stuttgart, 
March  ld30. 

Telephorid  beetles  and  their  larvae  are  known  to  be  predacious  on 
other  insects,  but  some  species  cause  injury  to  plants,  records  of  which 
are  reviewed  from  the  literature  T^arvae  of  TeUphorus  sp  jittncked 
the  flowers  of  Chrysanthemum  xndicmn  in  November  1929  near 
Hamburg,  in  a  greenliouse.  They  were  very  numerous  at  night, 
attacking  the  petals  without  injuring  sny  other  part  of  the  flowers. 
As  chrv'santhemum  plants  are  very  sensitive  to  caldum  cyanide,  the 
use  of  nicotine  in  the  evening  or  early  morning  is  suggested,  but  the 
most  effective  measure  is  shaking  the  insects  off  in  the  evening  and 
morning. 

KAsTNER  (A.).  Untenaehangen  sor  Lobtiifweiie  nnd  BaUtmpinng 

dec  Zwiebelfliege  {HyUmyia  anHqua,  Melgen).  iv.  Teil  (Schlusf). 
Otmerationenfolge  und  K5derversnche,  1929.  Investigations 
on  the  Biology  and  Control  of  the  Onion  Fiy.  Part  iv  (Con- 
clusion). The  Sequence  of  Generations  and  Bait-experiments  in 
1929.]— PflKrankh.,  xl,  no.  3,  pp.  124-137,  7  refs.  Stuttgart, 
March  1990. 

This  is  an  additional  paper  oi  a  ^.enes  already  noticed  [R.A.E., 
A,  xviii,  2 J.  Weather  has  a  great  influence  on  the  date  of  appearance 
of  the  onion  fly,  Hylemyia  aniiqua,  Mg.,  and  on  its  length  of  life. 
One  week  of  cool,  rainy  weather  during  the  main  flight-period  not 
only  prolongs  the  life  of  the  flies,  but  also  delays  oviposition  and 
affects  the  date  of  the  appearance  of  the  following  generation.  The 
results  of  bait  experiments  showed  that  the  onion  bait  poisoned 
with  sodium  fluoride  [xvii,  460]  reduced  the  numbers  of  the  flies  to  a 
point  where  the  injury  was  negligible.  The  attraction  is  so  great 
that  the  number  of  flies  that  settle  on  isolatedbaits  gives  a  fairindication 
of  the  amount  of  danger  threatening  the  field.  On  cool  days  the 
abundance  of  dead  flies  proves  the  effectiveness  of  the  poison.  The 
sodium  fluoride  acts  slowly,  thus  permitting  some  injury  to  occur ; 
sodium  arsenite  might  be  nifire  suitable.  The  onion  bait  is  more 
effective  than  a  liquid  poison  m  jars. 

LOh!]  )  Beobachtungren  fiber  Aenderungen  im  Habitus  an  von 
fiitUiegen  befallenen  Maispflanzen.  rohservations  on  Changes 
in  the  Condition  of  Maize  Plants  aUaek».d  by  the  Fruit  Fly.i — • 
Z.  PflKrankh.,  xl,  no.  3,  pp.  137-143,  6  figs.  Stuttgart, 
March  1990. 

Maize  pl  inth  grown  in  pots  at  Bn  -i  ai  in  the  suninirr  <j1  1929  were 
found  to  be  nifested  by  iai  vac  and  pupae  ut  Oscmdlu  Jul,  L.  Tlie 

^ptoms  caused  are  described. 
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Stahl  (A.).   AmaryUiB-Schadlinge.     Tests  of  Amarvllis.] — MoUm 

dents.  Garlner-Ztg.,  xliii.  p.  26,  1928.  (Abstract  in  Z. 
PJlKrankh.,  xl,  no.  4,  p.  203.    Stuttgart,  April  1930.) 

Amaryllis  bulbs  in  Wurtemberg  were  found  to  be  infested  by  Mcrodr<% 
equesiris,  F.,  a  S'/rphid  that  has  been  introduced  from  southern  Europe 
into  greenhouses  m  Germany,  and  Eumerus  sirigatus.  Fall-,  which  is 
indigenous,  but  has  not  been  recorded  before  from  this  plant. 

PoPoviC  (J.).  Ergeboisse  der  Versuche  xnit  einigea  chamisclien 
PriipaniAak  nr  BflkKmpfang  der  gemaiiiia  fleWMllMwr  {Lseanium 
eomij  ml  Zwetoofagiiikiiltiinfi  in  Bomiiin.  [Results  of  Experi- 
ments with  some  chemical  Preparations  for  combating  L,  comi  on 
Plum  Trees  in  Bosn ia. i?a<i  fifopatol.  Zavod.  u  Sarajeou,  p.  24, 
1  fig.,  1  map,  1928.  (In  Serbian  with  German  Summar\^) 
(Abstract  in  2.  PJlKrankh.,  xi,  no.  4,  p.  207.  Stuttgart,  April 
1930.) 

In  Bosnia.  Lccaniiim  corni,  Bch.,  is  rarely  found  above  2,0CK)  it.,  or 
in  sunny  situations,  but  does  severe  injury  in  shady  places,  especially 
deep  valleys.  Young  larvae  occur  from  mid- May  to  the  end  of  June; 
they  are  found  on  &e  leaves  up  to  November.  The  branches  and 
trunks  then  become  infested,  and  hibernation  takes  place  on  them. 
Of  the  remedies  tested,  barium  polysulphide,  4-^  per  cent.,  and 
carbolineum,  10  per  cent.,  gave  good  results. 

Friederichs  (K  ).  Noch  einiges  fiber  die  Ursaohen  starkeren  odff 
schwacheren  Auftretens  von  Insektenarten.  r.\  few  Words  more 
on  the  Causes  of  the  greater  or  less  Abundance  of  Insect  Species.]— 
Anz.  Schddlingsk.,  vi,  no.  3,  pp.  25-26.  Berlin,  15th  March 
1930. 

Discussing  Rch's  article  [R.A.E..  A,  xviii,  293],  it  is  pointed  out 
that  though  weather  imdouhtedl\'  governs  the  occurrence  of  a  pest 
over  large  areas,  in  individual  locahties  local  conditions  aie  ol  more 
importance,  and  that  these  can  sometimes  be  modified  in  protective 
measures  against  insects. 

Gamte  (T.).  Brokiomia  meHctdosa,  L.  ab  SdiidUns  an  Qartenod- 
beerpfUnaen.  [R  metiadasa  as  a  Pest  of  Garden  Strawberry 
Plants.'  Inz.  Sckadlingsk,,  vi,  no.  3.  p.  34.  Beriin,  15th 
March  1930. 

The  caterpillars  of  Brctolomia  mdicuhsa,  L.,  are  recorded  as  eating 
the  leaves  of  strawberry  at  Geisenheim,  Germany,  in  the  late  autumn 
of  1928. 

ZoLK  (K.).  [The  Control  of  the  Mustard  Leaf  Beetle,  Phaeien 
cochleariae,  F„  by  Means  of  Arsenical  Dusts.] — Agroriomia,  1929. 
(Abstract  in  Anz.  ScMadlingsk,  vi,  no.  3,  pp.  34-35.  Berlin, 
15th  March  1930.) 

In  1925,  experiments  were  made  with  calcium  arsenate  dust  against 
Phaedon  cochleariae,  F.,  which  is  a  serious  pest  of  turnips  and  other 
crucifers,  in  iistonia  \cj.  RA.E,,  A,  xvii,  681],  and  further  experiments 
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ld26  confirmed  the  value  of  this  insecticide,  which  is  now  in  general 
e.  A  list  of  various  proprietary  forms  of  it  is  given,  with  notes  on 
e  results  with  some  of  them.  Dusting  is  best  done  on  a  quiet  night 
til  some  dew.    The  "  Puhuri "  duster  [xvi,  594]  proved  superior 

all  others. 

rKLLWAAG  (F.).  Giftigkeit  und  Oiftwert  der  Insektizide.  XL  Teil. 
AngaiMjne    IMinik   te    pMologlaebni  WgrtlMNitiinimnig> 

[Toxicity  and  toxic  Value  of  Insecticides.  Part  II.  The  general 
Technique  of  Determination  of  physiological  Value.] — Anz, 
SchSdlingsk,.  vi,  no.  4.  pp.  37-42.   Berlin,  15th  April  Id30. 

This  further  paper  [cf.  R.A,E.,  A,  xvii,  685]  discusses  the  physio- 
gical  determination  of  msecticidal  values,  since  chemical  analjrsis 
one  does  not  give  reliable  information  on  this  property  of  a  substance, 
arge-scale  experiments  to  ascertain  the  practical  value  of  an  insecticide 

■f-  cfKtlv  and  protracted,  nor  can  all  possible  errors  be  entirely 
iinmated.  Plot-experiments  for  the  purpose  of  testing  the  suitability 
materials  enable  comparisons  to  be  made,  but  necessarily  supply 
ita  oniy  as  regards  the  conditions  actually  obtaining  at  the  time, 
aboratory  tests  to  find  comparative  toxicity  values  require  uniform 
^nditions.  Individual  tests  aim  at  ascertaining  the  reaction  of  the 
isect  concerned  and  the  toxicity  to  it  of  a  given  insecticide,  I  gram 
f  body-weight  being  the  standard  of  reference.  Hitherto  these  four 
asses  of  tests  hnve  not  been  clearly  separaterf,  and  although  much 
■search  has  been  (lone  on  insecticides,  there  does  not  exist  as  yet  a 
lily-developed  pharmacology  of  these  substances. 

ON  Winning  (E.).  Reifefra^  von  rindenbriitenden  Borkenkafern 
(Ipiden)  an  Blattem.  [Maturation  Feeding  on  Leavr-s  by  Bark- 
beetles  breeding  in  Bark.] — Anz.  Schddlingsk,,  vi,  no.  4,  pp. 
42-45,  5  figs.   Berlin,  15th  April  1930. 

T  octant  us  vismiac,  Egg.,  is  recorded  as  feeding  on  the  leav^es  of 
isinia  laurifonnis  in  Costa  Rica,  and  Camptocerus  aeneipcnnis,  F., 
n  an  unidentilied  plant  in  ranauia. 

.HOMANN  (H.).  Der  Graue  Larchenwickler  {Si))hisia  diniana,  Gn.). 
[The  grev  T.arch  Tortrix,  Enarmuyiia  diniuna.  ,/^'('^.  nalurf. 
Ges.  Grauhiindens,  N.S.,  Ixvii,  pp.  3-46,  3  pis.,  6  ligs.,  20  refs. 
Chur,  1929. 

Enarnwnia  (Semasia)  diniana,  Gn.,  which  is  widely  distributed 
n  ncirthern  Europe  and  has  been  re*  or<led  from  North  America,  is 
.  serious  pest  of  larch  in  the  Engadinc.  Other  conifers  arc  also 
ittacked.  The  adults  fly  at  night,  when  oviposition  probably  takes 
)lace.  The  eggs  are  laid,  generally  singly,  in  the  branches  and  twigs, 
inder  the  bark  scales  or  in  cracks,  or  preferably  under  the  lichen  with 
vhich  the  upper  side  of  old  branches  is  covered.  The  larvae  appear 
n  May-June,  and  pupation  occurs  in  cocoons,  generally  among  the 
jeedles  at  the  foot  of  the  trees.  The  pupal  stage  lasts  17  or  18  days, 
omjilete  development  taking  alxmt  40.  The  adults  are  most 
mmerous  in  the  Engadinc  Iroin  mid-July  to  mid-August,  though  the 
luthor  found  larvae  as  late  as  24th  July.  Notes  are  given  on  the  life- 
history  of  some  other  moths  found  associated  with  this  species  on  larch. 

(11880}  (W) 
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Predators  of  E.  dimana  are  birds,  bats  and  the  red  wood  ant, 
Formica  rufa,  L.  The  following  were  found  associated  with  this 
moUi,  and  are  all  possibly  parasites  of  It :   Pkyhditius  obscums, 

Desv.,  Triclistits  pallidipes,  Hol.,  Eulimneria  (Linmenum)  Utrumtm. 
Ratz,,  An^i'tia  [Dioctcs)  exareolata,  Ratz.,  Rho^as  circumscripitis, 
Nees,  Phaeogenes  lascivns,  Wsm.,  Lepiocryptus  clavi^rr,  Tasch., 
Plectocryptm  arroi'juis,  Grav.,  and  Ernnmnus  punctulatiis,  Grav. 
'  To  suppleniLiit  natural  biological  control,  assisted,  i{  necessary, 
by  the  introduction  of  parasites,  dusting  the  trees  with  lead  arsenate 
from  aeroplanes  should  prove  of  value. 

Prell  (H  ).  Dw  Chiiw  LiiidHawjeUer  (BnamMUa  diniana  Z.) 
all  Gfosschadliiig  im  jSiifthiiieban  Kmninld.  [The  Grey 
I-arch  Tortrix,  E.  diniana,  as  a  serious  Pest  in  thf  Saxcm 
Spruce  Forests.]  —  Tharandter  JorsU.  Jahrb,,  Ixxxi,  no.  2,  pp. 
49-92,  2  pis.    Berlin,  1930. 

Hie  Tortricid,  Enamonia  diniana,  Gn.,  which  seriously  injures 
larch  in  the  .AJps  [see  preceding  p:^p<'r^,  and  pine  in  Denmark,  has 
in  the  past  been  considered  quite  unuiiportimt  in  Saxony.  In  tlie 
Alps,  outbreaks  usually  occur  about  ever^  (>-10  years.  After  one  year 
of  noticeable  increase  there  usually  follow  two  of  hea\'y  infestation, 
which  suddenly  dies  down.  In  May  1924,  an  increase  of  E.  diniana 
was  observed  in  the  spruce  forests  of  Bohemia*  and  by  1929  the  moth 
had  spread  to  various  points  in  Saxony  covering  an  area  of  about  360 
sq.  miles,  and  had  done  serious  injury  in  many  places.  Particulars  of 
its  l)i(>l();.,'y,  ciiietly  on  ^pnire.  wrn-  obtained.  At  the  beginning  of  the 
wanu  seasun  tiie  larvae  hatch  fruni  tlie  liibemated  eggs,  usually  about 
May,  when  the  spruce  buds  are  swelling,  and  feed  on  Sie  young  needles. 
The  upper  branches  of  old  trees  are  the  first  to  be  attacked,  and  the 
infestation,  if  severe,  may  extend  downward.  Feeding  occurs  over  a 
period  of  6-8  weeks.  The  injury  done  by  E.  diniana  may  be  easily 
mistaken  for  that  by  the  small  spruce  sawily,  Lygaeontmatus  pint. 
Retz.  The  iiiglit  period  usually  begins  in  August  and  lasts  until  the 
end  of  September. 

No  specific  parasites  of  E»  diniana  have  been  recorded.  In  1929 
there  was,  however,  an  extraordinary  abundance  of  Hjnnenopterous 
parasites  In  the  forests  at  Steinbach  attacked  by  it.  especially  of  two 
Ichneumonids,  Pimpla  hrrfirornis,  Grav.,  an(I  P.  tttrioncUac,  L. 
This  was  not  noticed  ebrwhc n ,  but  the  parasites  recorded  in  the 
Alps  are  polyphaj^ous  species  maintained  by  the  varied  flora  there 
and  are  likel}'  to  be  absent  from  pure  spruce  Areas  in  Saxony.  The 
damage  done  by  the  larvae  is  not  of  great  importance,  unless  it  is 
often  repeated. 

Heymons  (R.).  Lekgerken  (H.  von)  &  Bayer  (M.).    fltadton  fite 

die  Lebensorscheinungen  der  Silphini  (Croleopt.).  VI.  BUtopJmga 
iindata  MiiU.  [Stu<li<s  on  tlie  Bionomics  of  Silphini  (Coleopt.)] — 
Z.  Morph.  Ocknl.  I  tcre/xvm,  no.  1-2.  pp.  170-188,  5  figs.,  35 
refs.    Berlin,  24tli  May  1930, 

Under  experimental  conditions,  Blitophaga  iindata.  MiiU.,  lives 
on  similar  food  to  that  of  opuca.  !,.  ,  A*..  l.£.,A,  xvii,  ^26^.  the  effect 
of  an  exchi^i\  .  1\-  meat  diet  being  the  same.  Its  eggs,  whicli  are  also 
laid  in  the  soil,  hatch  alter  an  average  of  7  3  days,  the  average  length 
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the  larval  life  being  35.  Pupation  takes  place  in  the  soil»  the  pre- 
pal  stage  averaging  6*8  days,  and  the  pupal  stage  U'3,  depending 
the  temperature.  The  young  be0tle  remains  in  the  pupal  ceil 
:  about  2  days  before  making  its  way  to  the  surface.  After  feeding 
-  about  3  weeks,  the  beetles,  at  the  end  of  June,  or  bec^inninpj  of  July, 
:  urn  to  the  soil,  where  they  hibernate.  The  morphology  of  all  stages 
described. 

EKTH  (K.)  others.  Krankheiten  und  Beschadigtmpren  der 
KiilturpUanzen  im  Jahre  1926.  [Diseases  and  Injuries  of  Culti- 
vated Plants  in  1926  in  Germany.]— Afitf.  hM,  ReichsansL  Lan^ 
u,  Forsiw,,  no.  40,  159  pp.   BerHn,  March  1990. 

Annotated  lists  of  the  insect  pests  recorded  in  Germany  in  1926 
e  given,  divided  according  to  the  class  of  crop. 

ADi^LEsro  (E  ).  Quelques  ohservations  biologiqnes  snr  Parfhenofhrips 
dramtnac  Heeg.  et  Apiinothrips  connaiicornis  Uzel. — Rev.  Path, 
vdg.  EfU.  agric,  xvii,  fasc.  2,  pp.  24-28.    Parb,  February  1930. 

Observations  made  in  Paris  on  Parthenothrips  dracaenae,  Heeg.,  a 
•eenhouse  species  found  on  Croton,  Ficus,  Dracaena  ?LnA  Tradfsaintia, 
ive  shown  that  two  races  are  present,  one  partheiiogenetic  and  the 
rher  sexual,  which  develop  simultaneously  and  under  the  same 
mditions  in  that  region. 

Aptinothrips  connaiicornis,  Uzel,  is  a  variety  of  A.  rufus,  Gmel., 
hich  is  said  to  give  rise  to  it  under  certain  conditions  of  temperature 
nd  dryness  At  Saint-Gcnis-I.aval  (Rhdiie)  adults  were  found  in 
irly  May  on  wild  grasses  and  ou  wlicat.  'I'he  lifc-rycle  requires  from 
5  to  27  days.  Rearing  was  ccjiitinued  throughout  the  vear,  and 
irvae  were  constantly  obtained  from  isohited  unfertilised  females, 
ut  some  females  disappeared  without  ovipositing,  and  it  is  thought 
lat  perhaps  in  this  region  there  is  a  sexual  race  that  has  given  rise 
)  a  parthenogenetic  one  and  is  itself  in  the  course  of  dyuig  out 

"ETiT  (A.).  De  Taction  pr^ervatrice  des  anticryptogamiques,  sp^ciale- 
mttit  dat  poodm  cnpriqoei  ?ii  A  vis  lie  oertains  ioMCtei  paiailtet 
dn  w&atnem  da  hmuoL—Reo.  Path,  vig,  EtU,  agric-,,  xvii,  fasc.  2, 
pp.  39-35.   Paris,  February  1930. 

As  seed-wheat  in  Tunisia  and  in  many  otiier  countries  is  almost 
ivariably  treated  with  copper  dusts  as  a  protection  against  diseases, 
Kpeiiments  were  made  to  determine  whether  this  treatment  preserved 

le  grain  from  the  attacks  of  insects  such  as  weevils,  moths  [Sitotfaga 
^ealclla,  Oliv.],  etc.  It  was  found  that  copper  salts,  even  when  used 
I  the  pure  state,  cannot  protect  the  grain  for  long  periods.  Even 
I  a  closed  space  they  are  only  eftertive  for  a  few  months,  and  carbon 
isuiphide  or  salts  of  mercury  are  more  effective  and  lastuig. 

^KSTEiN  [K.]  Douglasien  von  Heuschrecken  beschadi^  [Douglas 
Firs  injured  by  Grasshoppers.] — Anz.  Schadlingsk,,  vi,  no.  4,  pp. 
47^8,  2  figs.    Beriin,  15th  April  1930. 

a  nursery  of  Douglas  firs  [Pseudotsuf^a  fnxifoHa]  in  Brunswick 
le  main  shoots  of  the  smaller  plants  and  the  side-shoots  of  the  larger 
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ones  were  bitten  through  by  Omocestus  {Stenobofhrifs)  haetnorrhoidaiis, 
Charp.,  PholidopUra  cinerea,  L..  and  Acrydium  (TcUix)  bipuncia- 
turn,  L. 


Sprengel  (L).  Die  Pflaomensagewespeu,  Hoplocampa  mintUd 
Christ  und  Hoplocumf^a  [lava  L.  (Hym.  Tenthf.).— Z.  angru:. 
Ent.,  xvi,  no.  1,  pp.  1-86,  53  figs.,  53  refs.    Berlin,  March  1930. 

Brief  notes  are  ^\vex\  on  v^arious  papers  published  on  plum  sawflic- 
especially  in  (ieniuiny,  where,  particularly  since  1926,  Hoplocampa 
/lUviconiis,  Pauz.  {minida,  Christ)  and  H.  flava,  L.,  have  been  very 
injurious  to  plum,  damson  and  greengage  in  the  Bavarian  Rhine 
Palatinate  [R.A,E,,  A,  xvii,  634,  etc.].  lie  food-plants,  geographical 
distribution,  methods  of  breeding  and  morphology  and  biology  of  all 
stages  are  described.  The  two  species  have  a  similar  life-histor\'. 
the  females  ihv  lys  predominating.  The  adults  have  an  average  life 
of  14-1(-)  (la\  >.  The  ovipositor  is  |>ii>lipd  into  the  calyx  of  a  hail-open 
Prunus  bluftsoni,  and  a  single  egg  is  laid.  On  an  average  about  20-30 
are  laid  one  after  another  on  various  blossoms,  usually  3-4  days 
after  emergence.  Incubation  takes  4-14  days,  according  to  the 
weather.  The  newly-hatched  larva  feeds  in  the  ovar>\  Development 
occurs  in  the  ovary  and  in  unripe  fruits  and  lasts  about  28  days.  During 
its  life,  the  larva  attacks  ab<nit  4  uninjured  fruits.  There  are  4  moults. 
The  first  and  >eeond  instars  feed  on  the  pulp  ;  the  third  on  tlie  pulp 
and  stone,  and  the  foiu"th  ami  hfth  on  the  contents  of  the  stone. 
The  excreta  remain  inside  the  fruit.  The  mature  larva  drops  to  the 
ground  witli  the  last  fruit  infested,  leaves  it,  and  burrows  to  a  depth 
of  4-6  ins.  In  24  hours,  it  spins  a  brown  cocoon  in  which  it  hibernates 
at  a  depth  of  3-4  ins.  In  sprhig,  another,  white  cocoon  is  spun,  and  the 
adult  emerges  a  fortniglit  later.  A  few  larvae  and  pupae  are  destroyed 
by  Iclmeumonid  i)arasites  and  a  bacterial  di:5ease. 

The  best  measure  appears  to  be  spraying  the  young  fruits  with 
arsenicals  about  8  days  after  the  petals  fall,  i.e.,  before  the 
chief  migration  of  the  larvae.  The  effect  of  the  spray  is  increased 
by  the  addition  of  nicotiiie.  A  second  application  should  be  made 
about  8  days  lattr,  directed  against  tlie  older  migratory  larvae, 
H.  hreins,  Kl.,  ap]irar>  to  be  only  an  occasional  j)est  of  Pr units  spp. 

The  weevil,  Khym Jules  cuptcus,  L.,  does  .somewhat  buuiiar  damage, 

the  adults  appearing  at  the  time  that  the  sawflies  are  on  the  wing.  It 
is  e^cially  prevalent  in  shady  situations,  and  also  serioi^y  infests 
cherries. 


JOhkssen  (A.).  Beiiiige  m  EntwiokluxigE-  and  Ecnilimngsbiologie 
einhehniwhwr  CoodneDideii  mittr  taoDtoer  BerHoksichtigiiiig 

IFOn  CoccincUa  scptcmpuncfata  L.  [Contributions  on  the  Develop- 
ment and  Fot^dhig  Habits  of  native  (uTman  Coccinellids  with 
particular  Reference  to  C.  st-pkinpiDu  'iita.] — Z.  angcw.  Ent,,  xvi, 
no.  7,  pp.  S7  158,  14  ligs.,  51  rets.    Berlin,  March  1930. 

It  is  concluded  from  the  investigations  described  in  this  paper 
that  Cocdtu'lla  scptcmpmictata,  L.,  and  Adalia  Inpunctxita,  L.,  are  of 
little  economic  importance  as  destroyers  of  Aphids  in  Germany. 
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lEDERicHs  (K.)  &  Steiner  (P.).  TTeber  Nachwirkmigeii der Begiitung 
dflS  Kiefemspaimen.  [On  the  After  effects  of  Poisoning  the 
Pine  ^fotli/ — Z.  an^ew.  EfU.,  xvi,  no.  1,  pp.  189-196, 1  fig.,  4  refs., 
Berhn,  March  1930. 

The  fact  that  the  older  larvae  of  the  pine  moth,  Bupalus  piniarius, 
,  are  not  always  killed  by  arsenical  dusts  has  led  to  several  investiga- 
•iis  of  the  after-effects  of  the  poison  inf^frstcd  by  them.  It  was 
ind  that  both  poisonod  and  unpoisoned  larvae  reached  the  pupal 
Li^c.  but  that  three  times  as  many  of  the  latter  produced  adults, 
le  pupae  of  poisoned  larvae  are  noticeably  snuiller.  the  fertility  of 
iiales  from  them  being  much  impaired.  Breeding  experiments 
th  eggs  collected  in  stands  dusted  in  the  previous  year  showed  that 
e  resultant  larvae  produced  3-4  per  cent,  of  pupae,  as  compared 
th  19  per  cent,  in  the  non-poisoned  groups. 

A  sin(:^le  application  of  the  poison  does  not  seem  to  affect  the  para- 
:es  of  this  moth. 


KiHDERicHS  (K.).  Zui  Epidemiologie  des  Kiefemspanners.  [A 
Contribution  to  the  Epidemiology  of  the  Pme  Moth.] — Z.  angew. 
EfU..  xvi,  no.  1,  pp.  197-205.  10  refs.   Berlin,  March  1930. 

Increases  of  insects  in  fort  sts  only  become  abnormal  when  unduly 
)iicentratcd  [RA.E.,  A,  xvii,  I33j,  as  has  occurred  in  Germany, 
here  the  destruction  of  conifers  has  become  very  serious.  The 
igin  and  growth  of  outbreaks  in  stands  of  trees  of  a  certain  age  is  the 
lief  fact  on  which  the  theory  of  natural  regeneration  [loc,  cit.]  is 
ised. 

The  follmviiiq  stntenient^;  relate  to  the  pine  mnth.  fhi pains  piniariff^, 
.,and  to  conditions  in  two  areas  in  Mecklenburp;,  but  are  applicable 
J  t)tlier  pests  elsewlier(\  In  the  tirst  rase  (at  Neukloster)  the  lower 
limit  for  pine  for  severe  attacks  was  about  28  yeais,  and  trees  of 
ledium  age,  i.e.,  polewood,  between  25  and  80  years  may  be  regarded 
5  preferred.  The  fact  that  young  trees  are  not  infested  is  not  due  to 
beir  unsuitabilit}-,  for  the  lar\ae  have  been  readily  bred  on  quite 
oung,  3-ft.  trees  of  Pinus  sylvestris.  Nor  is  selection  by  the  ovipositing 
'males  probable,  especially  as  they  have  little  mobility.  It  is  the 
it  nation  of  a  stand  that  matters,  trees  in  high  positions  and  sunny 
lopes  being  more  exposed  to  attack,  the  distinction  lying  m  what  is 
athcr  vaguely  leiined  "  local  climate.  " 

It  is  therefore  necessary  to  differentiate  between  (1)  general  meteoro- 
3gical  conditions ;  (2)  the  climate  of  a  given  locality ;  and  (3)  the 
'  cUmate  "  ill  a  given  habitat  in  the  locality.  For  instance,  pupation 
a  a  shaded  hollow  miiy  well  result  in  delayed  emergence,  which  may 
ffect  the  amount  of  injury.  Evaporation  is  the  most  comprehensive 
xpression  of  the  conditions  in  (2)  and  (3),  and  this  factor  requires 
urther  investii^'ation.  The  "  climate  "  of  a  stand  varies  with  the  age 
>f  the  trees  and  the  resultant  degree  uf  thinning.  This  begins  when 
he  young  trees  grow  to  polewood  size,  and  the  sun  warms  the  ground 
ncreasmgly  as  the  thinning  progresses  until  a  condition  of  warmth 
avourable  to  B,  piniarius  is  reached.  The  tree-age  and  the  corre- 
iponding  degree  of  thinning  evidently  depend  on  the  general  climate 
rnvcrninf^  rapidity  of  growth.  In  a  cool  climate  the  at^c-limit  is 
hifted  upwards,  and.  as  a  fact,  young  trees  and  the  younger  polewood 
>uftcr  less  than  older  trees  in  Mccklenburg-Schwerin,  while  in  the 
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warmer  region  of  Mecklenbiir^-Strelitz  conditions  are  somcwhri': 
different.  The  nr^turr  of  the  tjround  and  of  tlie  ground-litter  also  h:i> 
its  effect,  for  moss  and  humus  stort-  considerabk-  quantities  of  water, 
and  this  results  in  great  losses  among  the  pupae,  the  onset  of  the 
danger  period  being  thereby  postponed.  The  above  notes  apply  to 
unmixed  pine  forests,  but  in  Mecklenburg  the  presence  of  30-year-dd 
beech  trees  suffices  to  protect  pines  from  defoliation,  even  when  small 
mixed  stands  are  surrounded  by  extensive  pine  forests.  If  the  "  local 
climate  "  be  the  reason,  or  one  of  the  reasons,  it  must  be  connecte<l 
with  the  shade  produced  by  the  beeches.  Spruce  has  the  same  effect. 
Infestation  depends  chiefly  on  the  surviving  larvae  and  not  on  the 
pupae  and  ovipositing  adults.  Temperature,  moisture,  and  parasites 
are  the  factors  involved  here,  but  little  is  known  of  these  in  respect  of 
B.  pi):ian'us.  As  a  rule,  weather  causes  a  greater  mortality  than 
parasites,  and  it  is  doubtful  whether  the  latter  play  a  preponderant 
part. 

It  will  probably  be  luuiid  that  insect  abundance  is  regulatea  by  a 
close  inteiplay  of  abiotic  and  biotic  factors.  Periods  of  non-infestation 
after  outbreaks  are  doubtless  due  to  weather,  while  limitation  of 

infestation  to  certain  areas  is  due  to  \arious  local  factors.  The  study 
of  the  many  questions  involved  would  be  assisted  l)y  the  creation  nf 
forest  experiment  stations.  "  Local  climate  "  also  deserv^es  attention 
in  the  study  of  held  and  garden  pests. 


VON  Lengerken  (H.).    Ueber  die  Aztabsramng  und  Modifikabilitit 

der  GemOsewanzen  aus  der  Qsfttnng  Eurydema.  [Definition 

and  Variability  of  the  Species  of  Bugs  of  the  Oii'i^  Eitr^'dema 
attacking  Vegetables.'— Z.  angew.  EnL,  xvi,  no.  1,  pp.  206-221, 
11  figs.,  35  refs.    Berhn,  March  1930. 

This  paper  includes  a  key  to  the  species  of  Eurydema,  with  brief 
notes,  conipiled  from  the  literature,  on  their  distribution,  biolog\ , 
food-plauts  and  econc^inic  importance.  Sprays  of  petroleum-soap, 
lysol,  or  nicotine  and  soap  arc  generally  recominendcd.  Collection 
of  the  eggs  is  possible  only  in  small  gardens. 

Jordan  (K.  H.  C  ).   Zerfressene  Zigarren.    [Cigars  attacked  by 
Tenchrio   vu'lifor:    Miu,  Ges,   VorraUschutz,  vi,  no.  2,  p.  19. 

Berlin,  March  1930. 

Adults  nf  The  flour  beetle,  Tenebrio  nwlitor,  1.  .  are  recorded  from 

rrerniany  k  eding  in  a  box  of  cigars,  into  which  the  larvae  had  apparently 
l)enetrated  throut^li  cracks,  the  prrsence  of  larval  skins  indicating  that 
the  larvae  had  also  fed  on  the  tobacco. 


Zacher  (F.).  Sohidlinge  «n  g^trockneliii  Banatwn.  [Pests  in  dried 
Bananas.]— 3f«<^.  Ges,  Vcrratsschuiz,  vi,  no.  2,  pp.  19-21.  Berlin, 
March  1930. 

The  larvae  of  Plodia  interpimctella,  Hb.,  and  of  the  Bostrychid,  ApaU 
monacha,  F  .  and  all  stages  of  the  Cucujid,  Caihartius  (Akasverus) 
advena,  Wltl.,  are  recorded  from  dried  bananas  imported  into 
Germany,  probably  from  Kamerun. 
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ti£Ki,  (G.).  Der  Hausbock  Hylotrupes  bajulus,  L.  —  {Callidinm 
bajulum). — Mitt.  Ges.  Vorrutsschuiz,  vi,  no.  2,  pp.  21-25.  Berlui, 
March  IddO. 

^cTords  are  given  of  infestations  in  buildings  by  the  Cerambycid, 
alt  apes  bajulus,  L.,  in  tlie  I. aim  region,  Germany.    Only  coniferous 
kL>er  is  attacked.    Cutting  out  infested  portions  and  then  appiynig 
'bolineum  was  the  treatment  adopted. 

Lengerken  (H.).  Speckkaier  in  stark  gesalzenen  Schweinefieish, 
[Bacon  Beetles  in  higfily  salted  Pork.]  Mitt.  Ges.  Vorrals- 
schiUz,  vi,  no.  3,  pp.  3^)-3l.    Berlin,  May  1930. 

JJermestes  lardarius,  L.,  has  been  found  feeding  in  the  larval  stage, 
.pating  and  emerging  as  normal  adults,  in  very  highly  salted  pork. 

ou  (F. ) .  KilflEfraii  in  Nntihob.  [Beetle  In j  ury  in  worked  Wood.] 
— MiU,  Gts.  VorraisschtUz,  vi,  no.  3,  pp.  31-35.  Berlin,  May 
1930. 

A  popular  account  is  given  of  tiie  boring  beetles,  Anobium  punctatum, 
eG.  {striaium,  01.),  Codostetkiis  {A.)  periinax,  L.,  Xeskhium  rufovU- 
sum,  DeG.,  Emohius  wdUs,  L.,  and  PtUinus  peciinicomis,  L.,  and 
:  the  damage  done  by  them,  chiefly  to  fmniture. 


Ialanda!     (L  ).   Die  Vorrats-  and  Speicherschadlinge  in  Georgien, 

U.S.S.R.  [Stored  Food  and  Wareiiouse  Pests  in  Georgia.] 
—Mitt.  Ges.  VorratsschutZf  vi,  no.  3,  pp.  35--37.  Berlin,  May 
1930. 

Pests  oi  stored  products  arc  of  great  importance  in  Georgia,  Calandra 
r anuria,  L.,  C.  oryzac,  L.,  Silvantis  (Oryzacphihis)  surinamensis,  L., 
aiotroga  cerealella,  01.*,  Ephestia  kiihniella,  Zell..  and  Plodia  inter- 
mnctella,  Hb.,  being  the  most  important.  C  i^ranaria  is  ubiquitous, 
'ut  C.  oryzac  only  occurs  in  the  warmer  soutiiern  parts  of  the  country 
nd  never  in  the  field 

Clothes  and  furs  are  attacked  by  Tinea  peUioneUa,  L.,  Tineola 
iselliella,  Hummel,  and  probably  also  by  Trichophaga  tapetzella,  L. 
^ertnestes  lardarius,  L.,  is  a  serious  pest  in  the  silk  industry,  destroying 
he  cocoons  of  the  silkworm  [Bomhyx  mori,  L.].  Attagenns  pi  ecus,  01., 
I.  pellio,  L.,  Trof^oderma  versicolor,  Creutz.,  and  1 .  nigrum,  Hbst., 
TO  other  harmful  species.  Anthrcnus  vcrhasci,  L.,  A.  museorum,  L., 
aid  A,  caucasicus,  Reitt.,  attack  entomological  collections. 

rRAPPUANK  (W.).  gehiUIIiiigsMkampfiiiig  im  Gewaohshans.  [Meas- 
ures against  Pests  in  Greenhouses.] — Flugbl,  biol  Reichsanst.  Lan^ 
If.  Forstw.,  no.  104-108,  24  pp.,  24  figs.   Berlm,  March  1930. 

This  circular  discusses  various  preventive  anil  remedial  measures 
m  general  use  against  insect  pests  in  greenhouses.  Notes  are  given 
on  the  various  insect  pests  concerned,  grouped  according  to  the  part 
of  the  plant  attacked,  with  details  of  the  chaiacteristic  appearance  of 
the  damage  done. 
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KozsvpAT.  (].).  Em  Beitrai,^  zu  der  VerResellschaftuiig  and  Ueber- 
wuiteruiigsmoglichkeit  dei  Imagmes  bei  den  Chloropidaeen  (Dipt, 
CUorop.).  [A  Contribution  to  the  Knowledge  of  the  Assemblage 
and  Possibility  of  Hibernation  of  the  Adults  of  Chloropids.] 
— Z.  wiss.  InscktBiol,  xxv,  no,  1-2,  pp.  1-13,  3  figs.,  19  refs. 
Berlin,  30th  April  1930. 

Three  cases  of  Chloropld  flies  assembling  in  masses  in  buildings  are 
recorded,  the  wheat  pest,  Chlorops  taeniopus,  Mg.,  being  conceraed 
in  one  instance  in  autumn  in  Moravia. 

Obkaztsov  (\.  S.).  Beitrag  zur  Biologie  von  Loxostegc  sticficalis  L. 
(Lep.,  P^.).  ^A  Contribution  to  the  Biology  of  L.  sticiidilis.] 
Z.  wiss.  ImektBioL,  xxv,  no.  1-2,  pp.  13-18,  6  figs.  Berlin, 
30th  April  1930. 

A  description  is  gi\'("n  of  the  various  types  uf  injury  to  foliage  done 
by  the  larvae  ui  the  I'yralid,  Loxoslcge  slicticulis,  L.,  with  a  list  of  its 
food-plants  observed  near  Nikolaev,  Russia. 

Baranoff  (N.).  Die  wahre  [the  true]  Ceromasia  senilis  Mg.  und 
juvenilis  CMlKhn.  (Dvat  T9tlbhL).—K<mowia,  ix,  no.  1.  pp.  34-3& 
Vienna,  1930. 

It  is  stated  that  thv  i.K  lunid  ui  Lhc  genus  Ceronuisia  bred  from 
Pyrausia  nubilalis,  Hb.  [cf.  R,A.E.»  A,  xvii,  215;  xviii,  151,  etc] 
is  not  C.  senilis,  Mg.,  as  usually  believed,  but  C.  juvenilis,  Girscfan., 
1899  (nec  Rnd.,  nee  B.B.,  nec  Bezzi,  nec  Baer). 

Le  Pelley  (R.  H.).  N«w  M  attadDi  OoBee  Tn9B,—E.  African 
Standard,  Nairobi,  2nd  May  1930. 

A  brief  description  is  given  of  a  bug  [Lygus  simonyi,  Reul. j  tiiat  iccds 
on  the  flowers,  buds  and  other  tender  pourts  of  coffee  in  Kenya  Colony. 
It  is  generally  present  in  small  numbers,  but  on  some  estates  as  many 

as  190  have  been  taken  from  one  tree.  On  these  estates  various 
proportions  >.f  the  blossoms  have  failed  to  set,  though  how  far  this 
is  directly  due  to  the  bug  has  not  yet  been  ascertained. 

Light  (S.  S.).  HcJopcUis  m  Ceylon.— T^a  Quarterly,  J.  Tea  Res. 
Inst  Ceylon,  iii,  pt.  1,  pp.  21-26.  Nuwara  Eliya,  February 
193(>. 

Recent  enquiries  on  tlu-  |)ri  st  nt  distribution  in  Ceylon  of  Holopdtis 
anionii.  Sign.,  which  sf>iiu'  30  years  ago  used  to  be  an  important  pest 
of  tea  in  several  districts,  ituhcated  that  this  Capsid  has  beconie 
con>i(lerabl3'  reduced  ui  rceeat  years,  only  two  districts  beuig  now  still 
affected  to  an  extent  that  calls  for  attention.  The  adults  and  n^-mphs,  * 
which  are  briefly  described,  feed  at  night,  and  only  on  the  young 
slioots,  and  during  the  day  conceal  themselves  low  down  in  the  centre 
of  the  bnsli.  Tlie  feedincr  punctures  leave  a  series  of  spots,  and 
hnally  the  leaves  crumple  up  and  often  turn  black.  As  a  result,  the 
yield  from  infested  bushes  for  several  weeks  may  drop  by  over  50 
per  cent.  Outbreaks  are  most  severe  in  July-September,  the  dry, 
windy  weather  of  that  season  being  particularly  &vourable  to  the 
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development  of  the  Capsid ;  miiiur  attacks  occur  in  December- 
February.  ^  The  eggs  are  laid  singly  or  in  groups  of  two  or  three, 
embedded  in  the  tissues  of  the  young  stems.  The  bushes  are  attacked 

usually  at  nine  months  to  one  year  from  pruning,  serious  defoliation 
Ix'ing  caused  only  to  those  in  very  poor  rondition.  Better  cultivation 
mcl  manuring  of  the  fields  are,  therefore,  likely  to  be  more  effective 
liiari  any  other  method  of  control. 

Since  windy  weather  favours  the  pest,  wind  belts  might  afford  some 
protection,  but  such  belts  sometimes  harbour  insects  that  are  driven 
into  them  by  the  wind.  Shade  trees  are  of  little  benefit  ;  heavy 
shade  even  definitely  encourages  H.  antonii.  Although  pruning  has 
the  effect  of  checking  the  insect  for  9-12  months,  it  should  be  used  in 
very  sevcri-  cases  only.  As  the  e^^s  are  laid  in  the  stems  of  tlie 
Hush,  and  the  insects  feed  on  the  yomig  leaves  only,  hard  and  repeated 
plucking  ma^  safeguard  the  bush  from  severe  infestation.  Hand 
collection  might  be  assisted  by  the  use  of  sticky  screens  placed 
beneath  the  bushes. 

No  parasites  of  H.  antonii  have  as  yet  been  discovered  in  Ceylon, 
and  it  is  probable  that  they  are  not  a  factor  of  importance  in  con- 
trolling it. 

Other  bugs  occasionally  found  feeding  on  tea  in  Ceylon,  particularly 
Species  of  Disphinctm,  and  possibly  CaUicraUdes  rama,  Kirby,  cause 
injury  very  similar  to  that  due  to  H.  antonii.  C.  rama  is  frequently 
found  in  considerable  numbers.  The  information  given  on  its  bio- 
nomics has  already  been  noticed  [R.A.E.,  A,  xvii,  172]. 

Cleare,  jr.  (L.  D.).  The  Tannia  Beetle,  IJi:yn{s  cbenus,  DeO. 
—Af;ric.  J.  Br.  Guiana,  iii,  no.  1,  pp.  11-23,  4  ])ls.  Ivi  priiited 
as  Enl.  Ihill.  Dept.  Afiric.  Br.  Guiana,  no.  1,  pp.  ii  4  pis. 
Georgetown,  March  1930. 

The  Dynast  id  beetle,  Li^^yrus  ehenus,  DcCj.,  has  been  for  many 
years  aji  important  pest  of  tannias  ( Xanlhosoma  sp.)  in  the  nurth-west 
of  British  Guiana  [R.A.  E.,  A,  xvi,  112],  where  this  crop  is  very  valuable 
in  connection  with  the  establishment  of  coffee  cultivation.  The 
economic  history  of  the  pest  is  bdefly  reviewed,  and  the  habits  of  the 
adults  and  lar\'ao,  as  well  as  the  nature  of  injury  caused  by  them,  arc 
'liscussed.  All  stages  are  described.  The  entire  life-cvcle  of  the 
mscct  occupies  about  a  year,  and  almost  tiie  whole  of  its  life  is  spent 
below  ground.  The  adult  beetles  are  strongly  attracted  to  humus 
and  decaying  vegetable  matter,  the  females  depositing  their  eggs  in 
soch  substances,  and  the  larvae  feeding  on  them  and  the  rootlets  of 
^^ucculent  plants.  The  adults  emerge  from  April  to  July,  being  usually 
niost  abundant  in  May  and  June,  but  after  emergence  they  may  remain 
in  the  ground  until  the  bef^'inning  of  the  wet  season,  when  the\  apj»ear 
in  the  lk  ld.>.  Hy  the  end  ol  Julv.  a  lari^r  nunilx  r  of  beetU-s  die,  wiiile 
Others  burrow  into  the  ground  and  coutume  to  live  below  the  surface 
^or  several  months.  They  attack  the  crop  either  by  boring  into  the 
growing  plants  and  shoots  from  above  or  below,  or  by  feeding  directly 
on  the  sets  below  ground  and  tubers,  and  inflict  serious  damage  in 
fc*"th  cases.  Oviposition  begins  in  October-No\'ember,  the  epgs 
^n\^  laid  singly  a  few  inches  below  the  surface  of  the  ground  wherever 
conditions  of  moisture  are  suitable.  The  epp:  stage  lasts  9-15  days, 
a  certain  minimum  degree  of  moisture  of  the  soil  being  apparently 
*^8ential  for  development.  The  larvae  require  about  II  weeks  to 
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reach  maturity,  and  become  active  in  March  of  the  loUowiiig  year, 
full-grown  in^viduals  may  be  found  up  to  Jime.  They  eat  into  the 
tannia  tubers  shortly  before  the  crop  is  ready  for  reaping*  and  may  do 
serious  injury.   If  early  planting  is  carried  out,  the  sets  may  be  injured 

by  this  same  group  of  larvae  prior  to  pupation.  In  order  to  avoid  this, 
the  planting,  which  should  normally  take  place  in  May,  is  usually 
delayed  until  about  July.  Pupation  occurs  from  March  to  July, 
the  pupal  stage  lasting  about  9-16  days. 

There  appears  to  be  a  periodicity  in  the  outbreaks  of  L,  Aenm  <si 
about  9  years,  which  stkow  some  correlation  vdth  meteorologkal 
conditions.  The  larvae,  especially  the  young  cmes,  are  very  susceptible 
to  even  small  excesses  of  moisture  :  the  rains  at  the  end  of  the  year 
exert  a  decided  and  important  check  on  the  increase  of  this  beetle, 
and  outbreaks  may  occur  in  years  in  which  the  rainfall  at  this  time  is 
below  normal. 

Little  is  knovm  about  its  natural  enemies.  In  the  laboratory  the 
^ggs  were  severely  attacked  by  predacious  mites,  while  the  larvae 
were  found  to  be  occasionally  preyed  upon  by  those  of  an  Elaterid 
beetle.  The  fungus,  Mctarrhizium  anisopliofi,  may  Cause  a  high  mortaht}* 
amongst  the  larvae,  pupae  and  adults. 

The  control  measures  recommended  arc  late  planting,  -treatment 
of  the  cut  surfaces  of  the  sets  with  hot  tar  prior  to  planting,  the  removal 
of  all  rotting  tannias  and  other  decaying  vegetable  matter  from  the 
fields  and,  if  possible,  the  introduction  of  pigs.  The  yellow  variety 
of  tannia  appears  to  be  attacked  in  preference  to  the  white.  A  short 
flooding  of  about  10  hours  given  to  the  fields  after  the  tannia  crop  has 
been  reniuved  will  completely  destroy  both  larvae  and  pupae.  A 
caustic  solution,  1  gal.  to  360  gals,  water,  applied  to  moist  soil  by 
means  of  spraying  machines,  or  even  with  an  onfinary  watering  can, 
at  the  rate  of  2  pints  per  sq.  ft.,  might  be  effective.  The  formula 
recommended  is  5J  lb.  commercial  caustic  .soda,  1  gal.  cresol  fluid 
(Rideal  Walker  carbolic  cn  efficient  18-20),  101b.  washing  soda,  and 
5i  gals,  water  ;  the  caustic  soda  is  lirst  dissolved  in  the  water  and  the 
other  ingredients  add(;d  in  the  order  given.  Further  experiments  with 
this  insecticide  are,  however,  required. 

The  larvae  and  pupae  of  Dyscinetus  genUnaius,  F. ,  Gynmeiis  nuiculosa, 
Oliv.,  and  Phileurus  didymus,  L.,  which  also  occur  in  north-western 
British  Guiana,  may  be  confused  with  those  of  L.  ebenus.  The  mature 
larvae  of  P.  didymus  are,  however,  very  much  larger. 


Cle.\ke,  jr.  (L.  D.).  The  Destruction  of  Conshi  Ants  with  Carbon 
Bisulphide. — Agric.  J.  Br.  Guiana,  iii,  no.  1,  pp.  24-27.  George- 
town, March  1930. 

Atia  cephalotes,  L.,  is  the  commonest  and  most  destructive  of  the 
leaf-cutthig  ants  in  the  coastal  area  in  British  Guiana.  Its  habits 
and  nest  are  briefly  described.  Previous  to  the  destruction  of  the 
nest,  all  weeds  and  grovrth  about  it  should  be  removed ;  all  the  exit 
holes  should  thoroughly  be  plugged  with  wet  clods  of  emrth,  with  the 
exception  of  one  or  two,  down  which  about  2  fl.  oz.  of  carbon  bisulphide 
are  poured  and  the  hol<  s  .  It^sed  hghtl\-  for  a  few  minutes  :  they  are 
then  uncovered  and  a  lighted  torch,  tied  to  a  long  stick,  is  apnhed  to 
their  nioutlis.  The  largest  nests  may  thus  be  destroyed,  usually  in 
one  operation. 


Digitized  by  Google 


443 


Other  species  occurring  in  British  Guiana  are  Acromyrmex 
odospina,  Reich.,  andillte  Jaevigaia,  Sm.,  which  attack  crops  in  areas 
in  proximity  to  forests.  Their  nests  are  smaller  and  usually  somewhat 
inaccessible,  being  built  under  or  within  logs,  under  large  stones  or 

in  hollows  in  the  wooden  pillars  supporting  houses.  They  may  be 
(lestroycci,  however,  by  introducing  carbon  bisulphide  directly  into  the 
nest  by  means  of  an  oil-can,  and  then  closing  it  tightly  with  earth. 

Fletcher  (T.  H  ).  Report  o!  the  Imperial  Entomologist. — Set.  Rep. 
Agric.  Res.  Insi.  Pusa,  1928-29,  pp.  67-77,  4  pis.,  1  ref.  Calcutta, 
1930. 

Regular  examination  of  cultivated  and  wild  sugar-cane  revealed 
no  new  borers  [R.A.E.,  A,  xv\,  357].  The  first  eggs  of  Scirpophaga 
nivcUa,  F.,  were  laid  on  the  newly-planted  cane  by  the  middle  of  Apnl, 
whereas  previously  they  were  deposited  on  ratoon  canes  only.  Inves- 
tigations on  the  Aleurodid,  N eotnaskeUia  bergi,  Sign.,  as  a  transmitter 
of  mosaic  disease  in  cane  have  given  negative  results.  Other  sugar-cane 
pests  were  the  grasshopper.  Hicroglyphus  banian,  F.,  and  Aphis 
sacchari,  Zehnt.  Saccharuvi  sponiancum  was  attacked  by  the  Cossid, 
Phragtnalocciu  purpurcus,  Fletcher. 

Rioe  was  infested  in  one  locality  by  Hispa  armigera,  Ol,  and  the 
Gdechiid,  Brackmia  afotraea,  Meyr,,  was  reared  from  caterpillars 
found  on  rice  at  Pusa. 

Pemphercs  af finis,  Fst.,  occurred  in  cotton-stems  at  Pusa,  and 
larvae  of  Platycdra  gossypicUa,  Saund.,  were  found  feeding 
on  seeds  of  Hibiscus  abelmoschus.  Notes  on  the  bionomics 
of  the  Braconid,  Dinocampus  mylloceri,  W'ilkn.  [xvii,  656], 
parasitic  on  the  adults  of  the  weevil,  Myllourus  undecimpustulaiits 
var.  macuhsus,  Desb.,  are  given.  The  behaviour  the  female  parasite 
when  pursuing  the  host  is  described ;  in  captivity  the  same  individual 
may  oviposit  several  times  in  one  weevil,  and  as  many  as  five  and 
eight  eggs,  respectively,  were  found  in  two  weevils  ;  they  do  not 
ail  ol  them  develop,  however,  and  only  one  Braconid  larva  seems  to 
attain  maturity ;  the  different  ins  tars  are  briefly  described.  At 
Pusa,  D.  mylloceri  occurs  from  the  middle  of  November  to  the  beginning 
of  April. 

Fruit  pests  included  the  Cerambydd,  W^idodera  bowringi,  White, 
which  was  reported  as  damaging  mango  trees  in  the  Purneah  District, 
the  older  trees  and  thicker  branches  being  preferred.  Infestation  is 
very  difficult  to  detect,  since  the  bored  branches  continue  to  look 
lieaJthy,  bear  green  leaves  and  throw  out  side-shoots,  until  they  die 
^ack  and  drop  off  the  tree.  The  eggs  of  R.  bowringi  are  probably 
laid  on  the  tips  of  the  branches,  and  the  larvae  on  hatching  bore  right 
down  their  centre,  making  a  clear  circular  gallery;  pupation  takes  place 
m  the  gallery,  and  young  beetles  a]^pearin  the  first  half  ot  May.  probably 
emerging  through  the  tips  of  the  branches.  l  iie  l.irvae  of  a  ICurytomid 
^Wre  responsible  for  a  heavy  loss  in  the  apricot  crop  ;  tiiey  live  inside 
^  kernel  and  cause  the  fruits  to  fall  prematurely.  The  Aphid, 
Myzus  persicae,  Sulc.,  whidi  caused  leaf-curl  on  peaches,  was  effectively 
controlled  by  a  spray  of  Jib.  powdered  soap-nut  (fruits  of  Sapindus 
fnukorossi)  in  2  gals,  of  water,  in  whicli  ^  lb.  soap  was  dissolved. 
^oplastcs  floridensis,  Comst.,  was  very  numerous  on  guava  during 
^^mber.  The  larvae  of  the  Sphingids,  Thcrdra  alccto,  L.,  and 
*•  detho,  Dwary,  damaged  the  leaves  of  vines,  sometimes  causing 
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severe  injury.  The  characters  distinguishing  them  axe  briefly  describee 
and  iUustrated. 

In  studies  of  alternative  food-plants  of  some  common  insects,  small 
numbers  of  the  larvae  of  Diacrisia  obliqtm,  \Vlk.«  were  found  on 

sweet  potato  leaves,  velvet  beans  ^Sd'zo'-'^'innr  and  Cajanus  ;  those 
of  Crvplop/ilchid  {Af^yroploce)  illepida,  Butl.,  uccurrecl  in  p>ods  o: 
Banhiniu  purpurcu  ;  and  the  Tetoniid.  Epicom^tis  squalida,  L.,  was 
abundant  on  peach,  pear  and  apple  trees,  causing  considerable 
damage  to  the  blossoms.  The  larvae  of  Acrocercops  ausieropa,  Me\T.. 
infested  the  flowers  of  Bauhinia  purpurea,  and  pupated  on  the  leaves. 
Those  of  Stomopteryx  subsecivella,  Zeller,  which  is  a  common  pest  of 
ground-nut  [Arachis  hypogaea]in  southern  India,  were  found  mining 
Icrn  es  of  Psoralea  curyli folia.  Larvae  of  Margaroniu  cacsalis,  \\  ]k-. 
Were  found  boring  in  the  shoots  and  buds  of  Artocarpus  inle^rijciiu. 

Perigea  capensis,  Guen.,  attacked  safflower  [Carihamu3  Hnchrim], 
on  which  it  has  not  been  noticed  for  several  years  past.  The  adults  of 
Agnlus  grisator,  Kerr.,  emerged  from  infested  CUrus  stems  daring 
December  and  January. 

A  rare  fruit-liy,  M diesis  cumrnoides,  Bczzi  wns  reared  in  Xoveniber 
from  fruits  of  (Jxysleltm  escukuluvi  at  Pusa  ;  the  idults  proved  to  be 
long-lived,  and  passed  the  cold  weather  in  tliLs  stage.  Young  kavus 
of  Dalbergia  sissu  at  Pusa  were  infested  by  Leucoptera  sphenograpta, 
Meyr.,  which  was  abundant  in  September  and  December  1928  and 
March  1929. 

Other  Microlepidoptera  recorded  duriTV'  the  year  include  :  MicrocO' 
lona  leucosticta,  Meyr.,  in  fruits  of  Psidiuvi  ;  .U.  tcchnoi^ruphu,  Me\T., 
in  shoots  of  guava  ;  Iltirroluctis  quijicuiicialis.  Meyr.,  on  leaves  of 
Acacia  catechu  ;  LitlwcoUclis  cpichares,  Meyr.,  on  apples;  Acrocercops 
hormisfa,  Meyr.,  mining  leaves  of  Cedrda  toona;  and  Buadarcka 
gfndcs,  Meyr.,  in  pods  of  Acacia  catechu. 

The  information  given  on  the  preservation  of  stored  food-grains 
from  the  attacks  of  insect  pests  by  using  small  quantities  of  mercur\', 
has  alread\  been  noticed  [xviii,  29],  The  programme  of  work  for 
1929-30  IS  briefly  outlined. 

Ramaciiandra  Rao  (Y  V  The  Blango  Hopper  Problem  in  Sonth 
India,  -/i^/ic.  J.  India,  xxv,  pt.  1,  pp.  17-25.  Calcutta,  January 
1930. 

The  three  sjH  cies  of  Jassids  of  the  i^'cnns  Idioccrus,  known  as  mango 
hoppers,  which  attack  mango  m  South  India,  are  :  /.  atkinsoni,  Leth., 
/.  niveosparsus,  Leth.  and  /.  dypealis  Leth.  While  in  some  places 
all  three  may  be  found  together  on  the  same  tree,  their  relative  pro- 
portions ma\  \  ary  according  to  the  locality  and  character  of  the 
season.  The  bulk  of  the  injury  appears  to  be  caused  by  /.  fiiiu'ospurstts. 
The  adults  bi-come  active  as  soon  as  the  flower  buds  start  to  form, 
and  ci^g-lavinj^  then  begin'--  Tlu-  eggs,  which  are  laid  in  the  tissues 
of  the  inllure:?cence,  hatch  in  4-7  days.  The  nyniphal  period  la^ts 
^10  days,  and  the  complete  life  cycle  12-17  days.  Egg-layuig 
is  often  greatly  increased  when  the  temperature  drops  to  about 
55-60°F.  In  some  years  two  or  more  broods  may  nr  luring 
the  blossoming  period  of  the  mango  under  favourable  c lunatic 
conditions.  The  crop  is  damacfed  firstly  by  oviposition,  and  secondly 
by  the  immature  stages,  which  crowd  together  among  the  florets, 
pierce  the  tissues  of  the  flower  panicles  and  drain  their  sap.  In 
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;T"e  cases  the  amount  of  honey-dew  exuded  by  the  hoppers  is  so  great 
t  even  the  inflorescences  are  completely  covered,  and  rendered 

i.pable  of  setting  fruit. 

spraA'  of  1  ib.  fish-oil  resin  soap  to  10  gals,  water  will  effectively 
trol  the  nymphs  and  should  be  thoroughly  applied  to  the  in- 
escence  when  they  begin  to  appear.  The  application  should 
repeated  at  intervals  of  a  week  if  further  hatchings  are  noticed. 

Ai;:^ioNT  (C.  H.).  Scale  Insects  of  Citrus  and  their  Control  by 
Fumigation. —  J.  Dept.  Agric.  S.  A  nstralia,  xxxiii,  no.  7,  pp. 
618--624.    Adelaide,  15th  February  1930. 

\  brief  account  is  given  of  the  bionomics  of  the  chief  Cor  rids  attack- 
:  Citrus  in  South  Australia,  namely,  (  Iinsomphalus  aurantii,  Mask., 
cl  SdissrHa  olcae,  Ht  rn.,  of  which  tiie  hitter  is  found  to  a  large  extent 

weeds  such  as  ^ulunum  nigrum,  and  the  former  on  roses.  The 
ccessful  methods  of  control  are  reviewed,  including  spraying  with 
lite  or  red  oil  emulsions  and  fumigation.  It  is  estimated  that 
though  perfect  fumigation  under  orchard  conditions  is  impossible, 
per  cent,  mortality  may  be  obtained  on  Citrus  by  careful  operation, 
"lich  is  described  in  detail.  Aphelinus  diaspidis,  How.,  which  is  a 
trasite  of  C.  aurantii,  is  said  to  be  present  in  South  Australia  as  well 

Western  Australia,  and  it  is  thought  that  it  might  be  advanta- 
;ous  to  undertake  the  propagation  and  dissemination  of  this 
ulophid. 

Hi:.\u  (E.  v.).  Washing  Fruit  to  remove  Spray  Residue  in  the  Hudson 
Valley. —  Bull.  Nac  York  Af^ric.  Expf.  Sta,,  no.  575,  34  pp., 
14  refs.    Geneva,  X.V.,  October  1929. 

Further  investigations  have  been  made  with  regard  to  cleaning 
lethods  for  appU-s  [R.A.H.,  A,  xv,  425^,  es{)ecially  in  the  Hudson 
^alley,  where  the  removal  of  unsightly  deposits  is  the  chief  ])roblem, 
hough  it  has  been  found  that  the  process  adopted  elinihiates  also 
.ny  arsenic  that  may  be  present  on  the  fruit.  Hydrochloric  acid  is 
he  only  cleaning  agent  that  has  given  satisfactory  results,  and  even 
his  does  not  fimction  well  when  used  as  a  spray  for  fruit  hanging 
m  the  tree.  The  most  suitable  strengths  are  from  1  :  10()  to  1  :  500, 
md  treatment  should  be  for  one  minute  or  less,  in  a  wooden  container. 
Vlkalis  and  oils  proved  imsatisfactory ;  fruit  treated  with  alkali 
ivriits  in  storage,  and  pears  become  discoloured.  Hand-wiping  of  the 
Tuit  encourages  decay  and  wilting  and  sometimes  injures  its  appearance, 
md  is  also  very  expensive.  It  is  best  to  wash  the  nruit  at  picking  time, 
md  washing  must  be  followed  by  rinsing,  if  possible,  in  running  water. 
Fhe  action  of  the  acid  is  impeded  by  low  temperature,  wax,  oil 
and  dirt. 

Clayt     (£.  £.).    Studies  of  the  Black-rot  or  Blight  BlMM  of 

Cauliflower.  Ncn'  York  Agric.  Expt.  Sta.,  no.  576,  44  pp., 

9  figs.,  17  refs.   Geneva,  N.Y.,  November  1929. 

In  the  course  of  these  studies  of  black-rot  or  blight  disease  of  cauli- 
flower, it  was  demonstrated  by  experiments  that  insects  are  not 
responsibie  for  its  dissemination. 
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Strebter  (L.R.)  &  Harm  AN  (S.  W).   Spray  Eesidaes. — BuU, 

YorkAgric.  Expt.  Sta.,  no.  579,  12  pp.  Geneva,  N.Y.,  Decembt: 
1929. 

Storaf<e  tests  with  apples  of  different  varieties  washed  in  hydrtx-hl^^r- 
acid  solutions  of  1  to  35  and  1  to  50  by  volume  indicated  tUat  tL 
fonner  strength  is  somewhat  too  strong. 

Parrott  (P.  J.)  &  Glasgow  (H  ).  The  Rosy  Avbid  in  IttlalioB  to 
gpray  Practices  in  1929.— Bm^.  New  V  l  Agric.  Expi,  SU., 
no.  582,  32  pp.,  7  figs.   Geneva,  N.Y.,  February  1930. 

Further  experiments  made  to  ascertain  the  value  of  diAeient 

insecticides  against  Anuraphis  roseus.  Baker  {rosy  aphis)  are  desCTibed 
[cf.  R»A,E.,  A.  xiii,  255;  xvi,  459,  etc.].  The  results,  which  are 
summarised  in  tables,  are  based  on  counts  of  over  250,000  apples.  The 
lime-su]])luir  and  nicotine  sulphate  spray  [xvi,  459^  proved  preferable 
to  any  other  tried,  3  lb.  of  lead  arsenate  being  used  instead  of  2|  Jb. 
This  spray  also  destroys  other  Aphids  present,  and  if  lime-sulphur  is 
used  at  the  rate  of  1  to  8  or  11  gals,  of  the  concentrate  in  100  gals,  of 
water,  Coccids  and  the  woolly  aphis  [Eriosima  lanigerum»  Kansm.] 
will  also  bo  rnntrolled. 

For  25-year-old  trees  the  dosage  suggested  is  10  to  12  erals.  to  each 
tree.  The  status  of  oil  sprays  as  an  alternative  treatment  is  discussed, 
though  these  are  not  likely  to  be  very  generally  used  in  view  of  the 
desirability  of  combining  insecticide  and  fungicide  treatment 

Howard  (N.  F.).  Tbe  IMcbd  Bean  Beette  in  the  Eitt  anA  ito  Oontn^ 

Fmrs.*  Bull.   U.S.  Dept.  Agric,  no.  1624,    14  pp.,   10  figs, 
Washington.  D.C.,  March  1930. 

This  revised  edition  of  a  bulletin  on  EfiUtckna  corrupta,  Muls., 
previously  noticed  IRA.E.,  A,  xii,  395]  gives  detailed  instructions 
for  the  application  of  the  magnesium  arsenate  spray  recommended. 

Pettit  (R  H.)  &  ToLLEs  (G.  s.).  The  Cherry  Fruit-flies.— CiVc. 
Bull.  Michigan  Agrtc.  Expt.  Sta.,  no.  131,  11  pp.,  8  figs.  East 
Lansing,  Mich.,  March  1930. 

An  account  is  given  of  the  seasonal  history  and  habits  of  the  cherry 
fruit- flies,  Rhagoldis  cingulata,  Lw.,  and  R.  faitsfa,  O.S.,  and  of  the 
measures  for  control  recommended  to  growers  wlio  are  intending  to 
tin  their  fruit  [R.A.E.,  A,  xv,  93].  The  spray  re<  -.tn mended  for  use 
innnediately  after  emergence  of  the  flies  consists  oL  2^  lb.  powdered 
lead  arsenate  with  or  without  the  addition  of  2}  U.S.  gals,  of  liquid 
Ihne-sulphur  to  each  100  U.S.  gals,  of  water ;  omy  one  application  is 
necessary  as  a  rule  in  Michigan.  The  date  of  emergence  of  the  flies  is 
determined  by  the  use  of  cages  [xiv,  580]. 

METZf.i  R  IV.  W  ).  Methods  used  in  testing  Materials  as  Repellents 
against  the  Japanese  Beetle.^ — J.  Agnc.Res.,  xl,  no.  7,  pp.  659-671, 
6  figs.,  3  refs.   Washington,  D.C..  1st  April  1990. 

This  ]\i])er  describes  the  methods  employed  during  1927-28  in 
testing  over  450  different  materials  and  combinations  as  repellents 
for  Popillia  japonica,  Newm.  (Japanese  beetle).   Various  substances, 
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ilsering  306  iii  all,  were  tested  in  comparison  with  one  of  the 
-Imown  attrahents,  geraniol  or  eugenol  combined  with  a  caiiier* 
^he  method  of  baiting  in  6-oz.  tins  is  described.  A  list  is  given  of 

ie  materials  arranged  according  to  the  degree  by  wldch  tkey 

'cased  the  attraction  of  the  attmhent ;  the  most  successful  was 
tisol.  The  purpose  of  these  prehminary  tests  was  to  obtain  an 
.cation  of  the  vaJue  of  a  large  number  of  materials  in  as  short  a  time 
possible.  Experiments  in  spraying  or  dusting  entire  trees  with 
ns,  oleoresins  and  balsams  indicated  that  the  fniit  was  not  protected 
iciently  long  for  the  treatments  to  be  of  value,  but  certain  materieJs 
L  resinous  nature,  which  leave  little  perceptible  residue  but  which 
k  well  to  fruit  and  foliage  of  peach,  appear  to  have  much  better 
ellent  properties  than  a  number  of  pharmaceutical  extracts  that 
•e  tested.  Cage  tests  are  described  and  the  results  discussed ; 
1  arsenate  and  hydrated  lime  was  proved  to  be  a  dust  that  is 
3n|^ly  repellent  to  the  beetle. 

rhirteen  materials  were  tried  in  vaporising  apparatus,  which  is 
>cribed ;    of    these,  carvacrol,  o-chlorophenol,  coal-tar  neutral 
drocarbon  oil,  o-cresol,  Dippel's  oil,  methyl  anthranilate,  pine-tar 
and  quinoline  reduced  the  infestatation  by  at  least  75  per  cent. 

eacli  test.  Various  va]X)ur-dispensing  devices  were  tried  without 
y  success  ;  some  protection  was  aiiorded  to  the  foliage,  but  infestation 
the  fruit  was  only  checked  for  from  1  to  3  days. 

RUBLE  (G.  R.).  The  Biology  of  certain  Coieoptera  associated  with 
Bark  Beetles  in  Western  Yellow  Fine.—  Univ.  Calif.  Pub.  Ent.,  v. 
no.  6,  pp.  105-134,  6  figs.,  38  refs.  Berkeley,  Cal.,ldth  March 
1930. 

In  tliis  account  of  the  Coieoptera  found  associated  with  bark-beetles 
ider  the  bark  of  dead  or  dying  trees  of  western  yellow  pine  [Pfuws 
mdefosd\ ,  the  more  important  were  found  to  be  the  Histerids,  Piaty' 

nm  puncHgenim,  Lee,  and  Plegadcrus  nitidus,  Horn,  the  Tene- 
•ionid,  HypopMoeus  subs!  n' at  us,  Lee,  and  the  Staph  ylinid,  Nudobius 
'tgclanus,  Csy.    A  detailed  description  of  all  stages  of  each  of  these 

given.  In  each  rase  tlu-  Ix  etles  gain  entrance  under  the  bark 
iruugh  the  ventilation  holes  made  by  the  borers. 

Plalysoma  punctigerum  is  an  important  predator  distributed  through- 
at  the  ydlow  pine  region  of  Oregon,  California  and  Arizona,  and  it 
ccurs  in  moderately  large  numbers  under  the  bark  of  trees  recently 
illed  by  Dcndroctonus  brevicomis,  Lec,  or  other  Scolytid  beetles, 
he  larx  ae  have  been  observed  to  feed  upon  those  of  v:mous  Coieoptera 
nd  Diptera,  though  the  larvae  of  /).  hrcvicomis  are  inaccessible  to  it. 
'he  adults  prey  on  the  larval  and  aiiuit  stages  of  a  number  of  insects 
3und  under  tlie  V>ark,  including  the  adults  of  D.  bradcomis  and  of 
ps  margituUus,  Jjsc,  The  total  period  required  to  complete  a  life- 
yde  during  the  summer  is  7-9  weeks,  and  two  complete  generations 
je  produced  during  the  summer,  th(  adults  of  the  second  overwintering 
mdcr  the  bark.  Oviposition  usually  begins  in  May  and  continues 
or  a  period  of  3-5  weeks,  the  e<:gs  being  Irurl  in  small  [groups  along  the 
ides  of  hnrk-beetle  I'li'j,  gallt  rio  and  sometimes  in  tlir  frass  material, 
riic  egg  stage  lasts  10-14  days,  and  the  larval  from  4  to  6  weeks,  at 
lemp^ratures  between  65°  and  90°  F.  Pupation  occurs  in  a  chamber 
in  the  frass)  the  prepupal  stage  lasting  2-^  days  and  the  pupal 
10-14.  The  second  brood  appears  between  25th  September  and  15th 
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October.  Althougli  P.  punetigemm  has  very  Uttle  effect  on  thr' 
developing  brood  of  JJ.  brevicomi^,  as  it  enters  the  e^g  g^allerics  of  the 
latter  3-4  weeks  after  the  borer  has  made  its  attack  and  the  e^g-layir? 
is  very  nearlv'  completed,  its  importance  as  a  beneficial  insect  rest-  : 
the  fact  tliat  some  of  the  adults  of  D.  brevUomU  tliat  are  preyed  up^ju 
by  the  beetle  would  ordinaiily  bore  their  way  out  of  the  bark  and  iniiest 
other  trees. 

Plegaderus  nitidus  o(  curs  in  Nevada,  Califomia  and  Oregon  and 

may  prove  to  Ix  vahiabh-  as  feeding  on  epprs  of  D.  hrevicomis  ;  further 
studies  are,  however,  necessary  to  determine  its  imjvjrtance.  Tliere 
is  one  generation  a  year.  Hibernation  occurs  in  the  adult  and  larval 
stages.  In  the  Modoc  region  .eggs  are  laid  by  tlie  overwintered  adulti 
pr^ably  at  the  end  of  May  and  in  June,  and  the  larvae  require  ^10 
weeks  to  rfeach  maturit>  ;  pupation  takes  place  in  September,  and  the 
young  adults  emerge  during  the  latter  part  of  the  month  and  in  October 
hibernate  imder  the  bark.  The  overwintered  larvae  pvc  rise  to  adults 
by  the  middle  of  July,  and  these  enter  trees  that  have  been  recentiv 
infestctl  by  D.  brevicomis ;  eggs  are  probably  laid  in  the  frass.  The 
resulting  larvae  are  only  half-grown  when  cold  weather  comes  and 
hibernate  to  complete  their  development  in  the  following  spring. 
They  feed  upon  \«tv  small  Coleopterous  and  Dipterous  larvae  under 
the  bark  ;  in  tlu-  laboratory  the  adults  preved  on  the  ege^  of  D.  brrci- 
fomis,  and  in  natiin-  tht  \  were  observed  to  enter  its  egg  galleries  two 
Weeks  after  the  tree  had  been  infested. 

Ilypophloeus  stibstriatus  is  common  in  the  mountains  oi  Oregon  and 
California,  and  shotild  not  be  confused  with  its  eastern  representative. 
H.  parallel  Its,  Melsh.,  which  does  not  extend  west  of  Arizona  and  the 
Rocky  Mountains.  There  is  one  gen  ration  a  year  in  two  broods, 
one  of  which  hibernates  in  the  adult  and  the  other  in  the  larval  sta^e. 
Many  species  of  Hypophlui  us  have  been  considered  to  be  ])re(kicious, 
but  the  laboratory  observations  of  the  author  proved  that  buth  lax\ae 
and  adults  of  H.  substrialus  feed  exclusively  on  fungi  under  the  bark, 
and  could  not  be  induced  to  prey  on  either  living  or  dead  insects. 
It  is  thought,  therefore,  that  H.  suhstriatus  is  probably  of  little  impor- 
tance either  as  a  benehci;U  or  injurious  species. 

N.  pugctanus,  of  which  .V.  corticaiis,  Csy.,  is  considered  a  variety, 
is  found  in  Wasliington,  Oregon  and  northern  California ;  it  has 
sometimes  been  rcconled  as  N.  ccpJuUus,  Say,  wliich  occurs  in  the 
*  eastern  United  States  and  has  incorrectly  been  reported  from,  the 
West.  There  is  one  generation  a  year,  the  life-cycle,  which  is  described, 
being  completed  in  10-12  weeks.  This  species  is  probably  not  of  any 
special  economic  importance  as  it  preys  exclusively  on  the  secondary 
insects  under  the  bark  and  may  destroy  some  oi  thie  beneficial  forms. 

KooKE  (H.  G.  D.).  Iraq :  Note  on  the  Campaign  conducted 
in  Northern  Area  against  Moroccan  Locusts  {Dociostaunts 
tuaroccanns).-- 1  nt.  Bull.  Plant  Prol.,  iv,  no.  3,  pp.  34-<37.  Rome, 
March  1930. 

An  account  is  given  of  the  work  against  Dociosfanrus  nuirorcanus, 
Thunb.,  in  1928  in  Iraq.  Hatchinij  became  teener  d  from  20tli  to  3Ist 
March.  In  parts  oi  the  mfcsted  arcti^  where  lack  ui  raiiUaii  resulted  in 
an  absence  of  natural  vegetation,  the  locusts  that  hatched  dissappeared 
entire]} .  Death  from  starvation,  destruction  by  birds,  and  the  appear* 
ance  of  large  swarms  of  Schistocerca  gregaria,  Forsk.  {p&regrina,  OL) 
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(said  by  the  Bedouins  to  devour  the  newly  hatched  individuals)  are  the 

reasons  advanced  for  this  disappearance.  The  use  of  a  poison-bait  was 
the  chief  measure  employed.  Tfie  formula  used  contained  1  part 
sodium  arsenite,  2  parts  molasses,  and  15  parts  bran.  One  belt, 
twenty-one  miles  in  length,  of  third  and  fourth  stage  individuals,  was 
entirely  destroyed  in  five  days.  It  was  found  that  5  lb.  of  sodium 
arsenite,  with  the  necessary  quantities  of  molasses  and  bran,  were 
sulVicient  for  a  line  of  about  1,000  yards  of  third-stage  hoppers.  It  is 
estimated  that  the  ploughing  of  infested  areas  destroys  at  least  50  per 
cent,  of  the  eggs,  either  mechanicalU'  or  by  exposure  to  weather  or 
birds.  Furthermore,  locusts  will  not  oviposit  in  such  ground,  as  they 
require  a  firm  compact  soiL  Very  little  trenching  was  done  in  1928w 
Fuel  oil,  sprayed  under  pressure  to  prevent  wastage,  is  an  excellent 
contact  poison,  but  it  is  possible  to  bait  ten  times  the  area  that  can  be 
oiled  in  the  same  time. 

NaturaJ  enemies  iii eluded  the  Clerid  beetle,  Trichodes  lamiruUus, 
Chevr.,  and  the  Bombyiiid  fly,  ThyridatUhrax  sp. 

DE  L^piNEY  (J.).  Sur  la  biologie  du  criquet  p^lerin. — C.R.Acad.  Sd. 
Fr.,  cxc,  no.  19,  pp.  1 145-1 147.   Paris,  1930- 

In  this  study  of  Schistocerca  gregaria,  Forsk.,  ph.  gregaria  during  the 
invasion  of  Morocco  in  1929-30,  the  activity  of  both  larvae  and  adults 
was  found  to  be  closely  connected  with  the  body  temperature  of  the 
insects,  wliicli  is  influenced  by  a  number  of  factors,  the  f>rincipal  of 
which  are  wintl,  air  temperature,  soil  temperature,  insoiatiun  and  heat 
produced  by  movement.  The  daily  regime  of  the  hoppers  is  outlined ; 
each  particular  activity  appears  to  depend  on  a  certain  degree  of  air 
temperature.  Feeding  is  not  a  distinct  phase  in  their  behaviour,  but 
occurs  whenever  they  are  not  very  active,  usually  in  tlie  mornings  and 
evenings.  The  behaviour  of  the  adults  is  very  similar  to  that  of  the 
hoppers,  the  flight  corresponding  to  migrations  in  the  larval  stage. 

Manzoni  (L.).  Un  nnovo  nemico  della  vita,  n  Plagitmesus  erythro- 
cephalus. — Ann  Sfaz.  spcrim.  Vitic,  Conegliano^  iii,  no.  2,  reprint 
7  pp.,  2  figs.    Treviso.  1930. 

The  larvae  of  the  Cerambycid  beetle.  Neoclytus  acuminatus,  V 

{Plagitmesus  erythrocephaiits,  F.)  have  been  found  boring  in  the  branches 
of  grape-vines  in  North  Italy.  This  species,  which  is  a  ff)rest  pesl  in 
North  America,  has  also  been  recorded  from  Carniola  and  Istria.  The 
adult  probably  oviposits  on  the  vine  in  summer  on  the  wood  of  the 
previous  year,  and  the  larva  lives  in  the  branch  until  the  following  July 
or  August. 

ScHOEVERS  (T.  A.  C).  Vermeende  en  werkelijke  gevaren  verboudeu 
an  bit  gtlmik  van  siHUte  beitrijdiiigaiiiiddelni  in  land-  am  tainp 

bOQir.  [Supposed  and  real  Dangers  connected  with  the  Use  of 
poisonous  Control  Materials  in  Agriculture  and  Horticulture.]. — 
Tijdschr.  Plantcndckt.,  xxxvi,  no.  2,  pp.  24—44,  1  pi.,  40  refs. 
Also  iLs  Versl.      Mi'dcd.  PlanUnziekt,  Dknst,  no,  61,  21  pp.,  1  pi. 

Wageningen,  February  1930. 

This  is  a  discussion,  based  on  published  data,  of  the  danger  to  maxi^ 
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domestic  ammals  aiul  bees  of  poisoning  by  arsenic,  mercury,  copper, 
etc.,  used  as  insecticides.  The  conclusion  reached  is  that  the  danger 
has  been  over-estimated  provided  that  the  applications  are  properiy 
carried  out. 


VAN  PoETEREN  (N.).  BestzijdiiiKsmiddeieii  iegen  plantenziekten  voor 
twintig  jaar  en  fluyaf.  [Materials  for  combating  Plant  Diseases 
twenty  Years  ago  and  now.] — Tijdschr.  PlanUnzieH,,  xxxvi,  na  3, 
pp.  4d-61.   Wageningen,  March  1930. 

An  account  is  given  of  recent  progress  respecting  the  uss  of  insecticides, 
etc.,  in  Holland. 


BoEDijN  (K.  B  )  &  Steinm ANN-  (A  ).  Over  de  op  thee  eu  andere  cal- 
tnnrplanten  in  Ned.-Indie  optreiende  Helicobasidium-  en  Seph- 
&8Stf^t»m-80orten.  [On  the  species  of  Helicabasidium  and  S^ith 
hasidium  occurring  on  Tea  and  other  cultivated  Plants  in  the  Dutch 
East  Indies.] — Arch.  TheecuU,  Ned.  Ind.,  no.  1,  pp.  5-59,  29  pis., 
70  refs.   Buitenzorg,  February  1930.   (In  Dutch  and  English.) 

All  species  of  Seplobasidium  are  parasitic  on  colonies  of  scale-insects. 
These  fungi  require  a  certain  amount  of  moisture  and  do  not  cause  any 
noticeable  injury  to  the  plants. 


Cam.\cho  fC  ).    La  IcLrvd  purdum.—Rev.  chil.  Hisi.  nal.,  xxxiii  (1929J, 

pp.  569-572.    Santiago,  1930. 

A  brief  account  is  given  of  the  bionomics  and  control  of  Icerya 
purdtasi,  Maslc,  in  view  of  its  recent  discovery  on  orange  in  Chile. 

V 

ViLLENEUVE  (J.).  Diptim  aonmuz  de  la  Somalie  MitaoM.—BoU, 
Soc.  e$U.  ilal.,  Ixii,  no.  3,  pp.  53^5,  3  figs.  Genoa,  26th  March 
1930. 

The  new  species  described  include  :  Sarcophaga  flugellaia,  bred  from 
Daeus  brei'istylns,  Bezzi,  and  Blacsoxypha  anceps,  the  larvae  of  whidi 
are  parasitic  in  CyrtacatUhacris  taiarica,  L.,  and  other  Acridtds. 


Box  (H.  E.).  Una  relacidn  de  nuestros  conocimientos  de  la  familia 
Cercopidae  en  la  Argentina.  Con  un  informe  sobre  tres  especies 
de  Tomaspis,  Am.  &  Serv.,  qm  atacaa  la  caft*  da  ai6o«r  «i  hit 
piovincias  del  Norte.    [An  Account  of  our  Knowledge  of  the 

Cercopidae  in  Argentina.  With  a  Report  on  three  Species  of 
Tomaspis  attacking  Sugar-cane  in  the  Provinces  of  the  North.] — 
ReiK  ind.  agric,  Tucumdn,  xx,  no.  1-2,  pp.  5-17,  8  figs.  Buenos 
Aires,  1929. 

The  information  avail:iV)lr  on  the  Cercopid.ve  of  Argentina  is  briefly 
suinniarised.  Three  species  of  Tomaspis,  T.  knoblauchi ,  Berg,  f, 
australis,  Dist,,  and  T.  entrcrriana,  Berg,  occur  in  north  Argentina. 
T.  knoblauchi  is  apparently  of  the  most  economic  importance,  but  not 
sufficiently  so  to  call  for  control. 
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[  (R  ).  Oontribuio  aOa  fflwifflmm«ft  di  due  tignole  del  grano  {Plodia 
inter punctclla  Hb.  e  Tinea  granella).  [A  Contribution  to  the 
Knowledge  of  two  Grain  Moth?;/' — Boll,  Lab.  Ent,  Bologna,  ii, 

pp.  292-300,  3  graphs.    Bologna.  1929. 

tie  adults  of  Plodia  inter pnndeUa,  Hb.,  begin  to  appear  at  the  end  of 

and  thf  beginning  of  Jnne.  Oviposition  lasts  2-5  days,  the  eggs 
g  laid  singly  or  in  batches  of  2-5  to  a  total  of  40-90.  Incubation 
5**  C.  \7T  F.]  lasts  3  days.  The  larvae  usually  hatch  in  the  morning 
pupate  about  the  first  fortnight  in  August,  the  pupal  stage  lasting 
jt  10  days  at  25°  C.  The  adults  of  the  second  generation  begin  to 
rge  in  the  middle  of  August  and  are  on  the  wing  up  to  the  end  of 
Dber.  The  lar\'ae  they  give  rise  to  usually  hibernate  in  a  fully 
lire  state,  pupating  in  tiie  first  fortnight  of  May.  In  cases  of  severe, 
station  tile  two  generations  overlap,  adults  being  always  present  from 
e  to  October  or  later.  P.  inierpunctella  attacks  many  dry  or  nearly 
vegetable  substances,  being  particularly  injurious  to  cereals.  The 
lor  has  obtained  complete  generations  from  maize,  soy  bean  [Glycine 
*idd\,  bran,  wheat,  rye,  rice,  Sesamum,  haxel-nut,  almond,  walnut, 

ground-nut.  It  also  mines  and  develops  in  chocolate.  There  is 
etimes  a  heavy  larval  nn  ^tality  believed  to  be  due  to  bacterial 
ase.  Many  larvae  are  kiik  il  by  the  mite,  Pediculoides  ventricosus, 
vp.,  and  two  Braconid  parasites,  Microhracon  (Hahrobracon)  hebctor, 

{brevicornis,  auct.)  and  Optus  carinatus,  Thorns,  var. 
lie  adults  of  Tinea  grandla,  L.,  appear  towards  the  end  of  April,  and 
irgence  continues  until  the  first  fortnight  in  July.  The  adults  can 
i'ive  for  eleven  days  without  food  ;  normally  they  live  for  fifteen  to 
nly  days.  From  40  to  80  eggs  are  laid,  usually  in  3  days, 
ubation  takes  4  days  at  25°  C.      The  larvae  (levclop  on  various 

vegetable  foodstufk.  Generations  have  been  bred  on  wheat,  rye, 
ize,  almond,  hazel-nut,  walnut,  ground-nut  and  bran.   In  summer 

pupal  stage  lasts  10-12  days  ;  in  spring,  18-20.  The  adults  of  the 
ond  generation  begin  to  appear  in  the  second  half  of  August  andareon 

wing  up  to  the  end  of  October.  The  larvae  that  they  give  rise  to 
ernate.  As  with  P.  inter puncfella.  it  is  not  easy  to  differentiate  the 
^rlapping  generations.  Hynu  nopteioiis  parasites  were  not  observed, 
-  the  mite,  Pediculoides  venlricosus,  is  a  most  effective  enemy. 
Vn  investigation  on  the  effect  of  the  temperature  on  the  development 
these  two  moths  showed  that  T.  graneUa  can  develop  at  6*4^  C. 
\S2'' F.],  whereas  the  minimum  for  P.  inter piinctella  is  11-1°  C 
•98^  F.].  At  13-48°  C  SG-264^  F.]  both  species  develop  with  equal 
ndity  in  216  days.  At  12-9°  C.  [55-22^  F.]  T.  granella  requires  232- 
5  days  and  P.  interpunctcUa  271-288.  At  28-2  X.  [82-76  F.]  the 
mer  requires  70  days,  and  the  latter  30. 

lANDi  (G.).   Nota  su  un  bctilide  del  gen.  C cphalonomia  Westw.  e 
contributo  alia  conoscenza  della  morfologia  della  famiglia.  f.\ 

Note  on  a  Bethylid  of  the  genus  Cephalonomia  and  a  Contribution 
to  the  Knowledge  of  the  Morphologv  of  the  I'aniilv.j — Boll.  Lab. 
Ent.  Bologna,  li,  pp.  301-314,  9  figs.'  Bologna,  1929. 

Cepluilonomiu  sp.  is  recorded  as  having  been  found  associated  with 
2  beetles,  Siiodrepa  pamcca,  L.,  and  SUvantts  {Oryzaephilus)  surina' 
-nsis,  L. ;  it  is  uncertain  on  which  it  was  parasitic,  though  it 
s  previously  been  recorded  as  a  parasite  of  the  latter  [R.A.E.,  A, 
iii,  199].  Descriptions  are  given  of  the  apterous  female  and  alate 
lie  of  this  Bethylid. 
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Chiaromonte  (A).  Una  parltoolam eimitanlsmmte  aDo svfloppo 

della  cotonicoltura  a  TesMnri :  raiienn  di  PUiyedra  gossypidl*, 
Saund.    [A  peculiar  Circttmstance  favourable  to  the  Development 

of  Cotton  Growing  at  Tessenei :  the  Absence  of  7'.  i!;ns:^ypie!luS^j — 
Agric.  colon.,  xxiv,  no.  4,  pp.  185-188.    Florence,  April  \93i). 

The  Tessenei  zone  in  Eritrea  is  specially  favourable  for  cotton  growing 
owing  to  thv.  .ibsence  of  Plaiycdra  gossypieUa,  Saund.  Heliotkis 
{Chloridea)  obsoleia,  F.,  is  also  absent,  Diparopsis  castane^,  I  Imps.,  is 
very  rare  and  Earias  biplaga,  ^NHs^^  is  uncommon.  SphmopUra 
patrizii,  Obenb.,  and  Aphis  gossypii,  Glov.,  occur,  but  are  not  such 
serious  pests.  Dysdercus  and  Oxycarenus  axe  unknown,  and  Nezara  is 
rare* 

VAN  Zyl  (J.  P.).  On  fhft  Tbiiettr  of  ibMDie  to  Vlfm]i.--15/A  J?f^^  VeL 
Serv.  5  Afr.,  ii,  pp.  1189-12Q2,  12  refs.   Pretoria,  October  1929. 

[Reed.  1930.] 

In  view  of  the  possible  dane^er  to  poultry  and  other  live  stock  of 
eating  locusts  killed  with  arsenical  sprays,  experiments  were  made 
to  determine  the  toxicity  of  arsenic  to  fowls,  the  arsenic  content  of 
sprayed  locusts  and  the  effect  of  feeding  them  to  fowls.  It  was  lound 
that  fowls  of  average  weight  (4^  lb.)  cotild  easily  tolerate  as  modi  as 
20-25  mg.  grain)  dissolved  arsenic  trioxide  (AstO,),  administered  in 
the  form  of  sodium  arsenite,  three  times  a  week  for  several  successive 
weeks  ;  this  amount  would  rarely  if  ever  be  obtained  if  poisoned  locusts 
or  locust  meal  were  given  at  the  rates  ordinarily  recommended.  The 
minimum  q^uantity  of  soluble  arsenic  lethal  to  an  average  large  fowl  in 
a  single  dose  appears  to  be  about  75  n^,  As^O,,  and  the  minimum 
lethal  dose  of  insoluble  white  arsenic  about  150  mg.  (2(  grains). 

The  arsenic  eontt  nt  of  a  quantity  of  fls^ng  locusts,  determined  the 
day  after  thry  had  b(Hii  heavily  sprayed,  was  75  mg.  AsgOg  to  1(M>  crm. 
In  some  eases,  lociists  supposed  to  have  been  killed  by  spraying  con- 
tained up  to  100  mg.  AsgOj  to  ICK)  gm.,  but  such  high  values  must  be 
due  to  excessive  spraying  or  to  spilling  of  poison.  Freshly  sprayed 
locusts  appear  to  contain  more  arsenic  than  veldt-dried  material,  and 
hoppers  tend  to  contain  more  than  an  equal  weight  of  winged  individuaJ& 
In  most  samples  tested,  the  arsenic  content  was  less  than  25  mg.  to 
100  gm. 

Inrrensing  ([uantities  of  meal  made  from  ground  locusts  containing 
75  nig.  AsgOg  to  100  gm.  were  fed  to  six  fowls  for  three  months,  the 
maximum  daily  dose  of  each  bird  being  20  mg.  As,Og,  without  causing 
ill  effects.  Two  of  these  fowls  were  killed  and  roasted  five  days  after 
the  last  feed  with  locusts,  and  no  unpleasant  flavour  could  be  (fetected 
in  the  flesh.  It  is  therefore  evident  that  dried  locusts  or  locust  meal 
containing  the  exceptionally  high  figure  of  120  mg.  As.^Oj  to  100  gm. 
can  hv  fed  to  fowls  in  quantities  up  to  3  oz.  weekly  for  an  average  large 
bird,  with  absolute  safety,  and  that  danger  from  feeding  sprayed  locusts 
to  poultry  is  almost  neghgible. 

With  regard  to  cattle  and  farm  stock  generally,  the  author  considers 
that  there  is  no  danger  of  poisoning  from  locusts  containing  up  to  25  mg. 
AsoOa  to  KM)  gm.,  l)ut  that  if  the  arsenic  content  is  between  25  and 
50  mg.,  care  sliould  be  exercised,  especially  with  pigs,  and  if  it  is  higher, 
the  material  would  be  safe  only  in  small  quantities.  Freshly  sprayed 
locusts  should  always  be  regarded  as  unsafe.  Local  excessive  use  of 
arsenic,  and  residues  from  spilling  the  spray,  are  a  greater  source  of 
danger  than  the  locusts  themselves. 
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)N  (P.  L.).  Some  Notes  ou  the  White  Pyralid  Moth  Borei  {Scirpo- 
phaga  ifmotata  Walker)  and  Suggestions  tor  ili  OoatKiL—Philipp. 
Agric.  Reo.,  xxii,  no.  4,  pp.  3S3-343, 2  pis.,  5  refs,   Manila,  1929. 

.n  account  is  given  of  the  life-history  of  the  PyraUd,  Scirpophu^u 
oluia,  \Vlk.  {sericca,  Sncll.),  which  is  a  serious  pest  of  rice  in  the 
lippines,  its  habits  being  very  much  the  same  as  those  of  Sckomchius 
unaifer,  Wlk..  {incerUUus,  VSOk.)  [RA.E,,  A,  v.  574].  All  stages 
described,  the  information  given  on  the  bionomics  and  control  of 
p>est  having  been  already  noticed  from  other  sources  [iv,  85 ;  xiii, 

&RCE  (W.  D.).  HoIm  on  tbe  Gaiiafistiib  WMb  ol  the  Owu 

Phelomerus  Pic  (Coleoptera :  MylabriHae.) — Proc.  Eni.  Soc.  Wash., 
xxxii,  no.  3,  pp.  37-48,  1  pL,  9  Washington,  D.C.,  March 
1930. 

A  detailed  description  is  given  of  the  larva,  pupa  and  adult  of  the 
uchid,  Phelomerus  ochropygus,  Pic,  intercepted  in  seeds  of  Cassia 
indis,  imported  into  the  United  States  from  Panama.  P.  aherrans, 
;irp,  is  recorded  from  Panama  and  British  Honduras  as  micsting 
issia,  and  the  characters  distinguishing  the  adult  from  that  of  P, 
hropygus  are  given. 

iXERSON  (A.).    The  Problem  oi  the  Oriental  Peach  Moth.  -Proc, 
New  York  St.  Hort.  Soc,  xxv,  pp.  38-49.    Le  Roy,  N.Y.,  1930. 

This  paper,  which  is  very  similar  to  one  already  noticed  [R.A.E., 
.  xviii,  122\  contains  a  review  of  the  possibilities  of  insecticidal  and 
dtural  control  of  each  individual  stage  f)f  Cvdia  molcsta,  Busck 
;vii,  372,  etc].  In  spite  of  the  work  done  during  the  last  two  years, 
le  author  is  still  of  the  opinion  that  no  satisfactory  cultural  practice 
r  insecticide  that  could  be  recommended  has  been  developed, 
ut  thinks  that  success  may  be  attained  by  the  biological  control  of  the 
est.  Of  the  forty  or  more  species  of  parasites  reared  from  the  several 
ages  of  C.  molesta  [cf.  xviu,  lf>3'!,  the  most  important  are  Tricho- 
amma  ptinutum,  Riley,  which  attacks  the  eggs,  and  the  larval  parasites, 
lacrocenirus  ancylivora,  Rohw.,  and  Glypta  rufincutdlaris,  Cress.  The 
itroduction  of  parasites. is  reconunended,  and  all  support  should  be 
iven  to  the  work  in  this  connection,  which  may  prove  to  be  of  great 
alue  within  a  few  years. 

luNDiNGEK  (F.  G.).  Apple  Maggot  and  Pear  Midge  Investigation. — 
Proc.  New  York  St,  Hort.  Soc,  Ixxv,  pp.  168-171.  Lc  Roy,  N.Y., 
1930. 

The  injury  caused  by  the  apple  maggot  [R/uigoleiis  pontondla, 
A'alsh]  and  the  pear  midge  [Contarinia  pyrivora,  Riley]  in  the  Hudson 
/alley  has  become  more  general  and  severe  during  the  past  live  years^ 
Factors  favouring  the  spread  of  the  apple  maggot  and  complicating  its 

(introl  are  briefly  outlined.  The  infestation  could  practically  be 
iiirainated  hy  gathering  tiie  infested  apples  soon  after  they  fall  to  the 
ground  and  l)urying  them  at  least  two  feet  deep,  or  otherwise  destro\nng 
them ;  but  most  grcjwers  find  this  practice  a  dilhcuit  one.  Spraving 
or  dusting,  with  thorough  cultivation  must  therefore,  be  relied  upon. 
Correct  timing  of  the  protective  applications  is  very  important,  the 
best  gui(k  for  this  beixig  the  emergence  cages,  idiich  should  be  placed 
in  orchards  about  the  imddle  of  June  IRA.E  .  A,  xv,  424]. 


454 


The  work  in  connection  with  the  study  of  the  bionomics  and  control 
of  the  pear  midge  during  the  year  is  very  briefly  rc\'iewed  r\-\'ii  !<67 
Lime-sulphur  1  40  with  |  pint  nicotiiu'  sulphate  to  l(K)  gals,  appeared 
the  most  promising  of  the  materials  used.  The  time  lor  the  firs: 
application  is  when  the  individual  cluster-buds  are  swollen  and  a  trace 
of  pink  is  visible ;  measures  are  useless  if  delayed  untU  the  petals  are 
unfolded. 

MuTCHi  ER  (A.  T  '  A  Japanese  Weevil,  Calomycterw^  ^liarius  Roelofs. 
which  may  become  a  Pest  in  the  United  States.  .4  f^k^r.  Mus. 
Noiit.,  no.  418.  3  pp.,  1  fig.    New  York,  31st  March  1930. 

The  weevil.  Caloniyctt-rtts  srfaritts,  RocIof.s,  which  was  described  from 
Japan  in  1873,  and  is  appanntl\  new  to  the  North  American  fauna, 
has  been  observed  in  large  number.s  in  New  York  State,  thousands  being 
attracted  to  any  light-coloured  object  in  the  gardens  of  the  district 
The  weeWls  were  found  abundantly  on  American  and  Japanese  Ivy, 
rose  bushes,  geranium,  woodbine,  etc.,  and  it  is  thought  quite  possible 
that  tliis  species  may  become  economically  important  in  the  eastern 
ITnitf  d  States.  A  description  of  the  adult  is  given.  It  cannot  fly  and 
is  therefore  unlikely  to  spread  rapidly. 

Smith  (F.  F  ).  Stadiat  ot  th«  Blaek  Vine  WwriL  (Atataid).-/ 

Wash.  Acad.  Set.,  XX,  no.  10,  pp.  185-18a  Baltimore,  Md.  I9Ui 
May  1930. 

OHonhynchus  (Brachyrrhinus)  sukaim,  F.,  which  is  widely  distribntcd 
in  Pennsylvania,  is  occasion  dly  a  serious  pest  of  many  plants.  There 
is  one  annual  generation,  hibernation  occurrins:^  occasionally  in  the  adult, 
but  fjenerally  in  the  prepupal  or  immature  lar\-al  stage  in  the  soil. 
The  larvae  bci^'in  feeding  in  March,  and  most  of  them  piijiate  at  the  same 
time  as  the  over-wintering  prepupae  in  May.  About  3  weeks  later, 
they  become  adults  and  remain  inactive  in  their  cells  for  5-10  days. 
They  emerge  from  the  soil  in  early  June.  Oviposition  begins  about 
the  middle  of  July  and  usually  ceases  by  early  September,  but  may 
continiie  till  Oc  tolx  r.  The  number  of  eggs  laid  varies  greatly  vi^h 
food-plant,  smaller  nnmbrrs  boinf:;  laid  where  this  is  strawberry  or 
yellow  dock,  and  lar^^'e  mnid)ers  on  prinuosesor  plantain. 

The  weevil  may  live  continuously  in  greenhouses,  but  usually  the 
adults  come  from  outside  and  oviposit  during  July  and  August.  The 
resulting  eggs  give  rise  to  larvae  that  mature  in  November  or  December, 
and  these  destroy  the  roots  and  burrow  into  the  crowns  of  plants  just 
coming  into  bloom  for  the  Christmas  market.  Durinp:  the  first  3  or  4 
instars  the  larvae  fee<!  on  \hv  small  rootlets,  and  only  later  cut  and  eat 
the  larger  roots,  crowns  or  ciunis.  The  adults  prefer  flowers  to  foliage, 
but  eat  out  characteristic  notches  in  both.  They  are  nocturnal  and 
hide  b}'  day. 

No  male  was  found  among  several  thousand  individuals  examined 

e.xternally.  or  among  1 .2(M>  dissected ;  nevortheU^,  6  generations 
reared  in  isolation  all  ]>rMdnr'  (I  fertile  eggs.  The  larvae  of  Harpdus 
cali^inosns.  V  .  are  pre<lacion>  on  those  nf  the  wee\  il. 

Powdered  acid  lead  arsenate  in  the  soil  was  the  only  material  lound 
that  was  toxic  to  the  larvae,  and  it  did  not  harm  cyclamen  or  primroses, 
the  two  most  usual  food-plants.  One  ounce  of  the  insecticide  to  one 
bushel  of  potting  soil  should  be  used,  but  as  many  other  plants  are 
severely  injured  by  small  quantities  of  lead  arsenate  in  the  soU,  it 
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">t  "be  recommenrled  for  genera!  use.  A  sweetened,  puihoned  bran 
was  etiective  against  the  adults,  but  if  stuimng  of  the  fohage  is 
a-terial,  a  dust  of  equal  parts  of  calcium  arsenate  and  hydrated 
may  be  used. 

:sts  made  to  check  the  food-plants  pointed  to  the  probability  that 

utcatus  has  been  confused  with  other  weevils.  It  is  evidently  not 
Lss-feeder,  though  it  thrives  on  weeds  such  as  dock  sorrel,  dandelion 
plantain,  and  these  should  be  destroyed  near  greenliouses. 

Papers  noticed  by  Title  only. 

'ENANDT  (A.).  Uelier  Aas  BotenoD,  tai  pliyiiologiflch  ^kumeii 

Bertandtiil  te  Dmis  elUpHca.     [Rotenon,  the  physiologically 
active  Constituent  of  D.  elliptica.] — Jusi.  Liebigs  Ann.  ChenUe, 
cccclxiv,  no.  3.  pp.  253-277.    Berlin,  12th  Jnh  1928. 
rFN  ANDT  (A.)  6l  HiLDEBRANDT  (F.).    Unteisuchungen  iibei  pllauz- 
liche  Pisch- und  Insektendfte.    II.   2.   Mitteilung  tiber  RotenoD, 
den  ph^siologische  wirksamen  Besiaudteil  dei  Dcrris  elliptica. 
[Investigations  on  vegetable  Fish  and  Insect  Poisons.  II. 
Second  Communication  on  Rotenon,  the  physiologically  active 
Constituent  uf  D.  dliptica.] — Just.  Liebigs  A  nn.  Chemiet  cccdxxvu, 
no.  3,  pp.  245  268.    Berlin,  1 1th  January  19.^0 
BEDi-\'  (A  G.)  &  Savi-s  kox-  (A  N  V    Eim«re  neue  Er^^ebiiisse  aus  der 
Bioiogie  und  Physiolo^^ie  des  Kieiierspinners  [Dtniinnunus  pini,  L.), 
[Some  new  Data  ou  liie  Biology  and  Physiology  of  D.  pini.j-^ 
Z.  angew,  Ent.,  xvi,  no.  1,  pp.  159-177,  1  fig.,  7  refs.  Berlin, 
March  1930.    [See  R.A.E.,  A,  xviii,  336.] 
£ri:nski  (J.).  Beobachtungen  dber  die  fiiihvicklung  der  Biflf  von 
Anisoplia  austriaca  Reitt.    [Observations  on  the  Development  of 
the  Eggs  of  A .  austriaca,] — Z,  angew.  Ent,,  xvi,  no.  1,  pp.  178-188. 
Berlin.  March  1930. 
WTiER  (f  )  Sc  Cleu  (H.).    Tin  Chelonus  [hiemalis,  sp.  n.]  (Hym. 
Biaconidad)  parasite  de  la  dieniUe  ii^Argyresthia  chrysidella  Peyer. 
(Lap.  Ti]Mjda9.)--Bi4/.  Soc.  ent.  Fr,,  1930,  no.  11,  pp.  196-198. 
Paris.  1930. 

ioKSTATT  (H.).  Bibliographie  der  Pflanzenschutzhteratur.  Das  Jahr 
1929.  \\  Biblin-r  iphy  of  Plant  Protection  Litrratnrc  in  1929.] — 
Btol.  Reichsun^i.  Lund-  u.  Forstw.,  iv-|-246  pp.  Berlin,  P.  Parey ; 
J.  Springer.  1929.    'Cf.  R.A.K.,  A.  xvii.  vS44.] 

HULL  ,  A.  1'.).  CoiiUol  oi  gamic  and  parthenogenetic  Reproduction  m 
winged  Aphifts  lif  Temperatuie  and  Light— ^.  induki,  Abstamm,- 
11.  Vererbungslehre,  Iv,  no.  1-2,  pp.  108-126.  4  refs.    Leipzig,  1930. 

^AiLLOT  (A.).  M^canisme  de  la  ^pmlMOBe  chez  le  Drepanonphnm 
piatanoides.—C.R.  Soc.  Biol.,  ciii,  no,  13,  pp.  1138-1139,  1  fig., 
1  rcf.    Paris,  4th  April  19.'?0. 

>Rihs.sKK  (H.).  Indomalayische  Thysanopterdu  II. —  Treubia,  xi,  pt.  3, 
pp.  357-371,  10  figs,    iiuiuiuorg.  1930. 

3RANDI  (G  ).  Studio  morfologico  e  Uolagieo  della  Blastophaga  psenes 
(L).  8»  edi&one  zivednta.  {fS^  contrilmto  alia  oonoMeua  dfl^ 

imetti  iW  !idlL)--Bo//.  Lab.  Ent.  Bologna,  ii,  pp.  1-147.  47  figs., 

416 refs.    Bologna,  19'J9      I  t   dn..  see  R.A.E.,  A.  viii.  53A 
McLainf  fh.  S.).    The  Gypsy  Moth  Pnrthetria  dispar,  L.]  Outbreak 
in  Southern  Quebec.— J.  J: on.  Ent.,  xxiii,  no.  1.  pp.  38-41,  2 
rcls.   Geneva,  N.Y.,  February  1930.    [C/.  R.A.E.,  A,  xiii,  581 ; 
XV.  39, ;  xvi,  597.J 
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UCHinA  fT  ^  Bcitra^  zur  Kenntnis  der  Ichndomonidenla 
Insel  Izu-Ohshima.    Trans.  Sapporo  Nat.  Hi$L  Soc,  x 

pp.  78-87,  3  figs,    ^.q^poro,  1930. 

CoCKERELi  (T  D.  A.)  lS:  Bri  k!  r  (F  D.).    New  Records  of 
(Homoptera).    1.  -A  new  prrass-ieedin!?  Coccid  irom  New  C 
2. — new  G^us  oi  Diaspinae  from  Java.   3. — A  new  Was 
hxm  HUtL  4L— A  amr  t-*«*^«««*  MitBmmu--Amer,  Mus  ^ 
no.  424,  8  pp..  18  figs.   New  York,  N.Y..  28th  June  1990. 

WiLLE  (J.).  Inseelos  perjndieiaief  Qoe  atma  a  las  papas  an  el 

[Injurious  Insects  attacking  Potatoes  in  Feru.] — Circ. 
cxpcr.  agric.  Sac.  nac.  agrar.,  no.  16,  6'pp.,  4  figs.    lima.  <  )c 
1929.    [See  RA. A,  xviii,  322.] 

Wendt  (— ).  Moderne  Apparata  snr  Sehadlingibekiimpfun^. 

German  Apparatus  for  Dustin^^  and  Spraying.]— .4n2.  Scha  fl 
vi,  no.  3,  pp.  27-32,  10  figs.    Berlin,  15th  March  1930. 

Campbet  T   (R    K  ^  tS:  Dt  RAN  (V.).    The  Egg  of  Laphygm%  , 
Hiibner.    Proc.  tnt.  Soc.  Wash.t  xxxii,  no,  3,  p.  48,  1  fig. 
ington,  D.C..,  March  1930. 

How.vRi)  (N.  V.)  &  Brannon  (L.  W.).    The  Mexican  Bean 
[Epiluchna  corrupta,  Muls.]  and  its  Control. —  Bull.  Virginia 
Exf4,  Sla.,  no.  70.  pp.  801-806,  4  iigs.,  1  ref.  Norfol 
1st  January  1930.   [Cf.  HA.E,,  A,  xvi,  399 ;  xvit.  618  ; 

Ogloblin  (A.  A.).  Anew  Speotoiof  Telenomus  [sacckii,  sp.  n.] 
of  [the  Eggs  of  the  Leafhopper]  Hysteropterum  lUiitnacula 
Mem.  Soc.  rvt.  ital.,  ix,  pp.  4!  4S,  3  figs.    Genoa,  1930. 

Steinhr  (P  ).  Beobachtimgen  zur  Biologie  von  Cratoicchus  hn^ 
Thorns.  (H3rm.,  Chalc.)  [Parasite  of  N<>fn!f,phus  antiquus,  I 
itfs."?.  InsektBioL,  xxv,  no.  1-2,  pp.  19-23,  3  figs.  Berli 
AprU  1930. 

Leefmans  (S.).   Preliminary  List  of  Parasites  and  Predators  oil 
important  Insect  Pests  in  the  Netherlands  Indies.— Proc.  ith 
Sci,  Congr.  Java,  1929,  reprint  8  pp.    [?  Batavia,  1929.] 

ALMof  flia  SatomotogiilBaiiiployed  inttiaBiitiiiiBmpize.— M 

16  pp.   London,  Imp.  Bur.  Entom.,  1930.  Price,  2s.  6i. 

Marshall  (W.  S.).  Tha  hjpodennal  Glands  ol  the  Mack  8oala>  5< 

cleae  (Bemaxd).    XL  The  ventral  Qhmds. —  Trans.  Wis^ 
Acad.  Sci.  Arts  Lett.,  xxv,  pp.  255-272,  3  pis.,  22  lefs.  M; 
Wis..  May  1930.    [Cf.  R.A.E.,  A,  xviii.  40.] 

MoRisoN  (G.  D.).   On  a  Collection  of  Thysanoptera  from  South  A 
lia. — Bull.  Ent.  Res.,  xxi,  pt.  1,  pp.  9^14,  1  fig.  London. 
1930. 

Park  (O.V    Studies  in  the  Ecology  of  Forest  Coleoptera.  Serai 
seasonal  Succession  of  Coleoptera  in  the  Chicago  Area, 
Olnervationa  on  oflftain  Pfaases  ol  Hiheniation  and  Aggregation. 
Ann.  Ent.  Soc,  Amer.,  xxiii,  no.  1,  pp.  57-80,  96  refs.  Colun 
Ohio,  March  1930. 

SCURADER  (F.).  Oksamtions  on  the  ffiology  ol  Protortonia  prim 
(Ooocidae). —^nn  Ent.  Soc.  Amer.,  xxiii,  no.  1,  pp.  126-132,  1 
3  refs.    Columbus,  Uhio,  March  1930. 

Drathhn  (T  ).    Trioza  alacris  P.,  en  Chile.lj[The  Psyllid,  T.  aid. 
new  to  Chile,  on  Laurus  nobilis.] — Rev.  chil.  Hist,  naL,  xxxiii  (1^2 
p.  53.    Santiago,  1930.  ^ 
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-anLohwer  (S.  a.).  Pink  Bollwonn  in  Arizona.  (Abstract.) — /.  Wash. 
Acad,  Set..  XX,  no.  10,  pp.  18^190.  Baltimore,  Md,  19th  May 
1930. 

Infestation  by  the  pink  bollworm  [Platycdra  gossypieila,  Sauiid.j 
lia.s  been  discovered  at  25  different  points  in  the  Sadt  River  valley,  and 
In  some  fields  in  the  eastern  part  of  the  valley  45  per  cent,  of  ti^e 
ootton  bolls  were  attacked.  1  he  non-cotton  /oiu-  is  surrounded  by  a 
l>rotective  one,  three  miles  in  width,  where  restrictions  are  placed  on  the 
<la.te  when  cotton  may  be  planted.  It  is  hoped  that  an  appropriation 
of  £1 17,500  for  cleaning:  tip  of  these  zones  will  make  possible  the 
eradication  of  the  moth  Irom  this  area. 

Miller  (A.  E.).  Habits  and  Control  of  Termites.— c /re.  Illinois  St. 
Nai.  Hist.  Survey,  Entom.  Ser,,  11,  12  pp.,  6  figs.  Urbana,  lU., 
1928.    [Reed.  1990.] 

In  this  revised  edition  of  a  circular  previously  noticed  [R.A.E.,  A, 
XV,  292]  the  damage  caused  by  termites  in  Illinois  is  estimated  at  not 
less  than  1,000,000  a  year.  Provisions  suitable  for  inclusion  in 
^building  codes  to  insure  protection  from  termites  [xviii,  114,  etc.]  are 
included. 

CosTANTiNo  (G.).    Contributo  alia  conoscenza  della  mosca  delle  frotte 

{Ciraiitis  capitata  Wied.)  (Diptera,  Trypaneidae).    [A  Contribution 

to  the  Knowledge  of  the  Fruit -tlv,  C.  capitata.^ — Boll.  Lah.  Zooi, 
Fortici,  xxiii.  pp.  237-322,  20  figs.,  11  pp.  refs.    Portici,  1930. 

This  is  a  detailed  morphological  and  biological  study  of  the  Mediter- 
ranean fruit-fly,  Ccratilis  capitata,  Wied.,  a  condensed  form  of  which  has 
been  noticed  [R.A.K.,  A.  xviii,  179].  The  differences  in  the  sus- 
ceptibiHty  to  infestation  of  various  Italian  fruits  are  di.^cii.>.secl.  All 
stages  of  the  lly  are  described  in  full.  The  egg-stage  varies  from  2  days 
at  26*  C.  [78-8'^  F.]  to  5-6  days  at  12**  C.  [53-6*  F.].  and  the  larval  stage 
firom  10-11  days  in  August  to  16-20  in  November^December.  The  pupal 
stage  lasted  from  8-9  days  in  July  to  24-27  in  November-December. 
At  temperatures  between  3-3^  and  22''  C.  [37-94"  and  71  -iV  F.  ]witli  an 
average  of  I'i-B  C.  [54-68"  F.j,  it  may  last  2  months.  Baits  of  wine 
xinegar  or  molassesfrom  which  the  sugar  had  been  removedwere  found 
to  be  the  best  [loc.  cit.\.  Other  materials  were  tried,  including  tlie  liquid 
obtained  from  the  olive  after  the  oil  has  been  separated  [^xviii»  967. 
368]. 

Raynaud  (L.).  Aoi  nn  noml  appa^  permettant  d ^employer  la 

chloropicrine  sans  masque  et  sans  danger,  pour  la  destruction  des 
parasites  des  habitations.— i:^^//.  Off.  int.  Hyg.  pubL,  xxii,  fasc.  4, 
pp.  763-765,  1  fig.    Paris,  April  1930. 

A  simple  apparatus,  devised  by  A.  Piedallu,  that  can  be  used  in 
fumit^atinc^  with  chloropicrin  for  the  destruction  of  inserts  in  houses  and 
grain  stores,  is  described.  It  consists  of  a  small  wooflcn  platform, 
pivoted  in  the  middle,  and  carrying  a  buttle,  tlie  contents  of  which  are 
emptied  by  pulling  a  string  attached  to  the  lower  end.  The  free  end  of 
the  string  is  carried  out  through  a  key-hole  or  a  gimlet-hole  in  a  door  or 
window,  which  is  blocked  up  as  soon  as  the  string  has  been  pulled.  The 
.apparatus  can  thus  be  manipulated  from  outside  a  sealed  room. 
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HiirrNnniM  (f ,  V    Ueber  die  Nonnnng  des  Schweinfortergriiiis  &r 

den  Pflanzenschufcz.  -On  a  comparative  Standard  for  Pari.- 
Greuu  lur  Plant  Protection^-  A^acArM  deuts.  P/l^chDienst,  x 
no.  4.  pp.  28-29.    Berlin,  April  1930. 

The  standard  of  quality  suggested  for  Paris  green  ^ R.A.I:.,  A,  xv 
112'  has  been  found  to  require  modification.  The  conditions  tha.t  thr 
(jennan  Plant  Protection  StT\-iee  now  require  to  be  sati^^^cd  are  ^-^ 
^ollow^  :  The  fineness  as  tested  in  the  sulphurimctci  must  not  be  under 
25"  Chancel.  Water-soluble  arsenite  compounds  present  must  not 
exceed  3-5  per  cent,  of  ais^ious  oxide  (As  ^  O3).  At  least  95  per  cent 
of  the  precipitate  deposited  in  water  must  pass  a  "  6,400  "  sieve  [one 
with  a  mesh  width  of  0-07S  mm.  and  a  wre  thickness  of  0-050  mm." 
The  residue  left  in  the  sieve  must  not  contain  particles  and  impurities 
likely  to  choke  the  sprayers.  The  arsenious  oxide  content  must  be  at 
least  55  per  cent.,  that  oi  oxide  of  copper  (CuO)  at  least  30  per  cent, 
and  of  acetic  acid  at  least  10  per  cent.  There  must  not  be  more  than 
1  per  cent,  of  water.  The  methods  to  be  followed  in  making  the  analysis 
are  described. 

KuNZE  ( — ).  Ueber  die  Giftwirknng  von  AiaenrStaubemitidn  asf 
Bienenvdlker.  [On  the  Toxic  Action  of  Arsenical  Dust  Insecticides 
on  Bee  Colonies.] — NachrBl.  deuts.  PflSchDienst,  x,  no.  5,  pp.  35- 

36.    Berlin.  May  1930. 

Arsenical  dust  insecticides  are  indispensable  against  forest  pests  in 
Germany,  but  by  proper  distribution  of  the  dust  and  reduction  of  As  ^  Oj 
to  10-20  per  cent.,  injury  to  game  and  pasture  animals  is  avoided. 
Experiments  with  a  number  of  proprietary  arsenical  dusts  indicate 
that  they  are  toxic  to  bees,  and  bee-keepers  should  carefully  obey  the 
instructions  issued  before  a  forest  is  dusted. 

Appj£l  (O.).  Die  Biologische  Reichsanstalt  25  Jahre  selbstandigfr 
BflkduMbiMe.  [The  German  Imperial  Biological  Institute  aa 
independent  Imperial  Authority  for  Twenty-five  Years.] — Nackr&, 
deuts,  PflSchDienst,  x,  no.  4,  pp.  25-28, 7  figs.   Berlin,  April  1930. 

The  German  Imperial  Biological  Institute  wa.s  founded  in  1898,  and 
established  as  an  independent  government  authority  in  1905,  with  an 
expenditure  of  over  £8,000.  In  1929  the  expenditure  was  over 
;f56,000.   The  head-office  and  branches  now  occupy  39  building,  and 

there  is  a  permanent  stait  of  about  200.  The  branches  and  mobile 
field-stations  deal  with  the  more  direct  problems  presented  by  plant 
pests  and  diseases. 

ZwoLFER  (W.).  Untersuchungen  zur  Biologie  und  Bekampfung  dfli 
Maisz&nslers  {Pyramid  nubiialis  Hb.)  in  SUddeutschland.  IL 

Teil.  [Investigations  on  the  Biology  and  Control  of  the  Maize 
Borer,  P.  nubiialis,  in  South  Germany.  Part  II.l — Arb.  bioL 
Reichsanst,,  xvii,  no.  6,  pp.  459-498, 6  figs.,  7  pis.,  21  refs.  Berlin, 
1990. 

This  is  a  report  of  further  investigations  on  Pyrausta  nubiialis,  Hb. 
[cf.  R.A.E.,  A,  xvi,  56]  that  were  carried  out  in  1927  with  a  view  to 
discovering  a  control  method  suitable  to  South  German  conditions. 
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The  occurrence  of  the  moth  in  Baden  and  adjoining  regions  is  recorded, 
with  notes  on  its  food-plants,  seasonal  occurrence  of  the  various  develop- 
mental stages,  ovi position  and  hibernation.  The  percentage  of 
hibernating  larvae  that  survive  varies  with  the  thickness  of  the  material 
forming  the  winter  shelter.  Jul}'  is  the  critical  month  for  the  moth. 
A  series  of  rainless  nights  vrith  an  average  temperature  of  18*5^-20*5^  C. 
'65*3'-68-9'  F.]  provides  the  optimum  conditions  for  oviposition.  The 
weather  in  July  also  influences  the  development  of  the  eggs  and  young 
lar\'ae.  In  1927  the  mortality  in  the  egg-stage  was  about  50  per  rent., 
that  in  the  ei^'q  and  early  larval  stages  combined  being  about  92.  In 
liic  later  larval  stages,  diseases  and  parasites  at  Rastatt,  Baden,  unl\ 
accounted  for  about  8*6  per  cent  of  the  survivors.  The  information 
given  regarding  parasites  and  control  measures  has  already  been 
noticed  [xvii,  216]. 

Hahne  (H  ).   Beitras  znr  Biologic  und  Bekampfung  desBUbenaaskafeis 

Bliiophaga  opaca  L.  [A  Contribution  to  the  Biology  and  Tontrol 
of  the  Beet  Silphid  Beetle,  />.  opaca.  ^ — Arb.  biol.  ReichsansL, 
xvii,  no.  6,  pp.  499-548,  10  iigs.,  9  pp.  refs.    Berlin,  1930. 

Observations  carried  out  in  Pomerania  in  1926-27  ha\'e  shown  that 
m  favourable  drv  winters  Bliliip/iaga  opaca.  T..,  can  hibernate  success- 
fully in  a  thick  litter  in  coniferous  woods  or  cm  ground  thickly  covered 
with  grass,  damp  moss,  etc.  [cf.  R.A.E.,  A,  xv,  123j.  Furthernotes  on 
its  life-history  [cf.  xi,  435]  and  its  natural  enemies  are  given  from 
xisting  records  and  the  author's  own  observations.  Three  Carabids, 
CalaifiHs  fuscipes,  Goeze,  Poccilm  coerulesccns,  L.,  and  P.  Upidtis, 
l.eske.  are  believed  to  have  checked  the  increase  oi  Silphid  larvae  in 
June  192(1  at  Abtshagcn. 

In  years  in  which  the  weather  is  favoiurable  to  beet  crops,  this  pest 
does  not  appear  to  be  dangerous  on  suitable  soil  where  cultivation  is  on 
correct  lines.  If  thinning  be  ddayed  until  the  chief  infestation  is  over, 
the  danger  of  defoliation  is  mudh  reduced.  The  best  remedy  is  dusting 
^nth  an  arsenical  b}'  means  of  gauze  bags  or  a  mechanical  duster  such  as 
the  '*  Puhuri  "  Txvi,  594  . 

A  comprehensive  bibliography  on  beet  Silphidb  is  given. 

BoNDAR  (G.).  A  formii^a  sauva,  praga  dos  cacaoaes.  [  I'he  Leaf- 
cutting  Ant  Pest  (  t  (  i  ao  I'huitations.1 — Correio  agric,  viii,  no.  2, 
pp.  29-32.  1  hg.    B.ihia,  February  1930. 

Atfa  ccphalotcs,  L.,  is  the  leaf-cuttin'^  :\nt  in  the  cacao  zone  in  Brazil. 
Whereas  A.  scxdens.  I..,  cuts  the  leaver  oii  a  tree  so  that  thev  fall  to  the 
ground  and  are  there  cut  up  fur  transportation  tu  the  ncbt,  .1.  ccphalotes 
cuts  pieces  off  the  leaves  ift  ntu^  the  mutilated  remnants  remaining  on 
the  tree.  It  is  a  very  serious  pest  of  cacao,  and  it  is  not  possible  to 
eradicate  it,  though  fumigation  of  the  nests  with  sulphur  reduces  the 
number  of  ants  and  is  the  most  practical  measure  at  present 

Abgollo  Ffrrao  (V.  .\  ).  Extincpao  da  formiga  sai^va.  [K.xtinction 
of  the  I.(  af-cutting  Ants.] — Correio  agnc,  viii,  no.  2,  p.  3Z  Bahia, 
February  19;W. 

The  following  method  is  suggested  against  the  Iraf-cutting  ants 
iAUa  spp.]  that  are  such  a  serious  pest  in  Brazil.    The  concave  side  of 

(12706)  32* 
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a  curved  tOe  is  rabbed  with  the  cut  surface  of  a  ]emon»  and  mercocy 
bicUoride  is  then  sprinided  on  it  The  tile  thus  treated  Is  placed  over 
the  path  of  exit  from  the  nest,  with  the  result  that  all  ants  passing 
beneath  the  tile  are  said  to  die. 

A  vespa  da  Uganda. — Correio  agric,  viii,  no.  2,  p.  40.  Bahia,  February 

1930. 

The  Bethylid,  Prorops  nasuta,  Wtrst.,  has  been  imported  into  Brazil 
from  Uganda  in  the  hope  that  it  may  control  the  Scolj^id  coffec-berrj* 
borer,  Stcphamdctts  hampei,  FerrJ,  and  the  Biological  Institute  of 
S.  Paulo  now  has  a  stock  of  about  6,(XX)  individuals. 

Leefmans  (S.)  tS:  van  dkk  Vecht  (J  }.  De  rood-geringde  mangga-rups. 
[The  red-ringed  Mango  Caterpillar.] — KofU  Meded,  Insi,  PlZieki,, 
no.  14»  6  pp.,  2  pis*  Buitenzorg,  1930.  (With  a  Summary  in 
English.) 

Since  1922,  mango  fruits  have  been  found  to  be  damaged  by  the 
larva  of  the  Pjralid,  Noorda  aUfisoualis,  Hmps.,  in  various  parts  of 
Java.    The  eggs  have  not  been  found.    The  cater^llaxs»  which,  are 

described,  pnpate  in  the  pjonnd  in  a  silk-hned  earthen  cocoon.  A  brief 
description  oi  tlie  adult  is  given.  Mangos  of  varying  size  are  attacked, 
as  many  as  eleven  individuals  beini,'  found  in  one  fruit.  Development 
appears  to  take  about  five  weeks,  the  larval  and  pupal  stages  occupying 
about  a  fortnight  each.  Feeding  occurs  first  on  the  pulp  and  then  on 
the  seed,  which  is  destroyed.  Mani;ifcra  odorata  and  some  varieties 
of  M.  indica  are  attacked.  Several  insects,  including  the  mango  fruit  fly. 
DacHS  ferrugincus,  F.,  enter  by  the  lesions  caused  bv  -V.  alhi!:ofialif:. 
It  is  not  known  how  this  Pyralid  survives  between  two  mango  harvests. 
No  parasites  were  bred. 

\V.\KiiUKioN  (C).  Aimual  Report  for  1929  o£  tke  Zoologist. — J.R. 
Agric.  Soc.  England,  xc,  pp.  365-372.    London^  1929. 

Brief  notes  are  given  on  a  uuinlx  r  of  insect  pests  of  various  crops  and 
forest  trees  observed  in  England  during  1929. 

Hudson  (\V.  E.  H.)  cS:  Be-atmont  (A.).  Sixth  Annual  Report  of  the 
Department  o£  Plant  Pathology  for  tlie  Year  ending  September  30lli 
1929.— Pam^A.  Scale- Hayne  Agric,  Coll.,  no.  31,  28  pp.  Newton 
Abbot,  Devon,  1930. 

Notes  are  gi\  en  ()n  the  prevalence  of  a  variety  of  pests  in  Devon  and 
Cornwall  during  the  season  1928^29.  Those  observed  on  finiit  trees 
included  Tortrix  riheana,  Hb.,  T.  podana,  Scop.,  T,  forsUrana,  F., 

Argyro place  (PerUhim)  variegana,  Hb.,  and  Parormx  (Ornix)  petiolella, 
Frey,  the  damage  caused  b\'  these  moths  to  apple,  pear  and  plum  being 
considerably  greater  than  usual. 

A  very  brief  account  is  given  of  the  bionomics  of  thr  (  riocerid, 
Lema  mdanopa,  L.,  on  cereals  [R.A.L.,  A,  xvii,  502^,  and  oi  Aleurodes 
brassicae,  Wlk.  (cabbage  whitefly).  Very  little  is  known  about  the 
life-history  of  tlie  latter  and  the  possibilities  of  controUiiig  it  It 
breeds  freely  in  the  late  summer  and  autumn,  but  eggs  and  immature 
stages  may  be  found  throughout  the  year.   It  only  occurs  on  Brassiu, 
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\  J  sjKicies  of  which  is  immune,  though  cabbage  and  brossels  sprouts 
ire  preferred.  Wild  plants  of  this  genus  are  a  permanent  source  of 
ufestation.  The  losses  sustained  are  seldom  due  to  the  damage 
caused  by  the  insect  directly,  but  the  presence  of  multitudes  of  adults 
that  continue  to  emerge  from  pupae  on  the  leaves  after  the  plants 
have  been  cut  sometimes  renders  the  crop  unsaleable.  The  Eulophid, 
Encarsia  partenopea,  Masi»  a  parasite  of  Tn'nleurcdes  vapomriorum, 
Westw.  ff^reenhouse  whitef1\)  attacked  A.  hrassicac  under  artificial 
conditions,  hut  so  far  no  parasite  nf  the  latter  has  been  fonnd  in  the 
open.  It  is  possible  that  the  furnit^ation  or  spraying  of  young  cabbage 
f^ants  previous  to  setting  in  the  held  might  reduce  attacks  suliicientl}- 
to  render  them  negligible. 

A  list  is  given  of  insects  not  recorded  in  the  five  preceding  year^  or 
xrcnrring  on  food-plants  not  previously  recorded.  They  include 
UsanW/ii  frif,  L..  on  barley;  Blitophas^n  opara,  I,.,  on  potato,  field 
peas  and  mangels;  Gortyna  {Hydroecia)  micacca,  Ksp..  on  {potato: 
Lcuilwrrhynchus  assimilis,  Payk.,  the  larvae  of  which  destroyed  ripening 
seed  of  broccoli;  Cladius  Pfctinicamis,  Fourcr.,  on  strawberry; 
Pulvinaria  vitis  var.  nhesiae.  Sign.,  on  currant :  TdranycHus  i^arius, 
L.,  which  severely  infested  strawberry,  ornamental  plants  and  Pyre- 
thrum  cinerariacfofinm  :  a  Collembolan.  OrcJh-Si'Ha  sp..  whic  h  damac^ed 
the  leaves  and  iruit  of  peach  ;  and  Chcnnes  piccac,  liatz.,  on  spruce. 

AxDERsoN  (J.),  bte  oi  Wight  DlBease  in  Bees.  UL   Bee  World. 

xi»  nos.  4  &5,  pp.  37-42,  50-53.  Camberlev*  Surrey,  April  &  May 
1930. 

The  author  discusses  the  hypothesis  of  immunity  in  regard  to  the 
Isle  of  Wight  disease  of  bees.    He  has  found  that  some  bees  are  tolerant 

of  the  presence  of  the  mite,  Acarapis  woodi,  Rennie,  and  mav  harbour  it 
without  showin?  any  symptoms  ot  tlie  disease.  Hi'^  hy[)othesis  is 
that  in  time  the  bees  in  Britain  will  become  so  adapted  to  tlu'  presence 
of  the  mite  that  symptoms  of  the  disease  will  be  evident  only  in  the  more 
susceptible  stocks  during  periods  of  stress. 

DiEiztiuE  (!<.).  Sur  la  presence  de  ia  mouche  des  fruits  iCeraiith 
capUaia  Wied.)  en  Oifoode. — Rev.  Zool  agric.  appL,  xxviii,  no.  12, 
pp.  183-186,  1  fig..  4  refs.   Bordeaux,  December  1929. 

Brief  notes  on  the  history  and  di^trilnition  of  Ccraiitis  capiluta, 
Wied..  in  France  are  given  [c/,  R.A,E.,  A,  xvii,  285].  A  heavy  infest- 
tion  of  a  late  variety  of  peach  occurred  in  September  1929  near  Bor- 
deaux, infested  fruit  containing  as  many  as  9  larvae.  The  llv  has 
probably  been  introduced  in  fruit  importerl  from  Spain  or  Algeria,  and 
its  presence  is  a  menace  to  the  fruit-growing  industry  in  the  traronne 
valley. 

Morris  (H.  It).   A  Survey  of  Olive  Pests.— /^////  Jhpt.  Aiiric  Cyprm, 
Ent.  Ser.  no,  2,  10  pp.,  4  tigs.    Nicosia,  March  19»i(). 

/^)bservations  carried  ont  in  1928  and  1929  on  th(  insects  attacking 
f>Hve  iu  Cvprus  showed  that  Dacus  olcac,  (imcl.  (olive  Hv)  and  Prays 
(■'ledlits,  F.  (olive  moth)  wjre  the  most  serious  pests  The  falling  o» 
the  fruit  is  largely  due  to  the  larvae  of  P.  olceilus,  winch  emerge  at  or 
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near  the  point  ol  attachment  of  the  fruit  to  the  stalk,  but  the  mos. 
serious  dajnage  is  caused  by  the  larvae  of  D,  oUae,  which  tunnel  tbinqgh 
the  flesh  and  induce  decay.  Of  the  olives  on  the  trees*  the  avenge 
percentage  attacked  by  D.  oleaewss  17*2  and  by  P.  oledhis  2-1,  wherei' 

Mmonti:  "^ht-  fallen  olives  the  figures  were  35-3  and  43  S  respective' 
Scars  caused  by  the  feeding  of  the  adults  of  Rhynchitcs  riiber,  Fairni 
(olive  weevil)  occurred  on  an  average  of  3*1  per  cent,  ot  the  oUves« 
the  trees  and  on  (5-3  per  cent,  of  those  on  the  ground,  but  the  injur, 
was  only  serious  in  a  few  localities.  Other  minor  pests  were  a  Cecs- 
domyiid,  which  causes  damage  similar  to  that  due  to  £>.  oleae^  audi 
<^occid,  Leucodiaspis  riccae,  Targ.  The  fruit  of  wild  olives  was  foand 
to  be  severely  infested  by  D,  oUae, 

[Scott  (H  )^   Biological  Note  on  the  South  African  Beetle  Vrod 
liHi,  Fahraeus.— Proc.  I-ui.  Soc.  Lond,,  iv,  pt.  2,  pp.  9&-10ui 
London,  3 1st  December  1929. 

Several  adults  of  Urodon  UIH,  Fahr.,  a  widespread  South  Africaa 
beetle,  were  bred  at  the  end  of  March  1929  from  the  seed- vessels  ! 
Watsonia  sp.  (Iridaceae)  collected  in  Febrnarv  of  the  same  vear  in  tbt 
Orange  Free  State  at  an  altitude  of  over  6,tHK)  feet.  This  is  appareatlv 
the  lirst  record  ol  the  food-plant  of  any  South  African  sj>ecies  oi 
Urodon*  Opinions  as  to  the  systematic  position  of  the  genus,  which  Is 
uncertain,  are  briefly  reviewed.  The  Palaearctic  species,  so  far  as  is 
Jaiown,  are  confined  to  plants  of  the  orders  Cruciferae  and  Resedaceae. 

Scott  (H.).  A  new  East  African  Spades  of  Urodon  (Coleoptas)  bred 
from  Gladiolus,  with  Notes  on  the  Biology  of  the  Ctanna. — 
Mon,  Mag.,  Ixvi,  pp,  104-109.    London,  May  1930. 

Urodon  gtadioH,  sp.  n.,  the  adult  and  larva  of  which  are  described. 

with  notes  on  its  biology  as  observed  in  the  laboratory,  was  found 

breeding  in  the  seed  ca])snles  of  Gladiolus  qiuirtinianm  at  an  altitude 
of  about  (-),(KM)  feet  in  Kenya.  A  list  of  the  Palaearctic  species  ot 
this  genus  is  given  with  their  food-plants.  " 

HussAiN  (M.  A  I    Entomology.  -Rep,  Dept.  Agric.  Punjab  192S-29, 
pt.  I,  pp.  53-63.    Lahore,  1930. 

The  work  carried  out  in  the  Punjal)  during  the  year  1928^  29  is  liriefi ' 
review  "d.  Light-traps  were  used  with  success  against  kutra  niot!;r 
Ainsudu  ,  and  the  author  considers  that  if  organised  and  coiuertt^ 
action  were  taJ:en  over  an  entire  infested  area,  the  pest  could  be 
economically  controlled.  It  was  found  that  differences  in  temperatme 
are  responsible  to  a  large  extent  for  the  abundance  of  the  pink  boll- 
worm  [Plaiyedra  gossypiella,  Saund.]  in  the  south-eastern  and  eastern 
parts  of  the  Province  and  f<ir  its  comparative  scarcity  in  the  carui 
areas  and  further  west.  Tt  was  also  found  that  the  resting  larvae 
in  stored  cotton  seed  ar(>  destroyed  by  exposure  to  the  sun.  and  as  the 
main  emergence  of  the  adiUts  occurs  in  Jime,  J  uiy  and  August,  exposing 
the  cotton  seed  to  the  sun  during  April  and  May  would  provide  a  cheap 
and  simple  method  of  reducing  the  numbers  of  the  moth  in  the  field. 
An  investigation  on  the  influence  of  temperature  and  humidity  <» 
Dysdcrcus  cingulatus,  F.  (red  cotton  bug)  showed  that  the  optimum 
temperatures  for  its  development  were  between  70  and  95°  F,,  with  a 
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miidity  between  40  and  KM)  per  cent.  ;  the  climatic  conditions  bc- 
tvecl  to  have  been  responsible  for  partial  failures  of  the  cotton  crops 
iversely  affect  the  multiphcation  of  the  bug. 
'Pyrilla  migrates  to  a  new  sugar-cane  crop  either  directly  from  an  old 
ne  still  standing  or  indirectly  from  cereals  or  grasps,  which  it  attacks 
1  leavings  the  cane.  The  planting  of  late-ripening  varieties  of  cane  and 
le  practice  of  ratooning  and  allowing  crops  to  remain  too  long  in  the 
eld  encoura£rr  :m  increase  of  the  pest.  In  the  early  stages  it  may  be 
oUectecl  Willi  ^wee])  nets.  In  rice- fields  infested  with  Schocnohius 
ipnnctijci',  Wlk.,  it  was  found  tliat  99  per  cent,  of  the  boiers  may  be 
illed  by  ploughing  after  harvest  to  expose  the  stubble  to  the  sun,  and 
00  per  cent,  may  be  killed  if  the  stubble  is  subsequently  collected  and 
)iimt.  Burning  the  standing  stubble  without  ploughing  was  not 
'fiectivo,  as  a  fairly  large  number  of  larvae  survived. 

A  ^pidiotits  (Comsfockaspis)  perniciosus ,  Comst.,  which  attacks  apples, 
^jeats  and  similar  frnit  trees  in  hilly  districts,  is  recorded  from  various 
localities.  Serious  damage  was  done  to  revenue  records  by  the  Ano- 
biid»  GastraUus  indicus,  Reitt.  (book  beetle). 

Sharangapani  (S.  G.).   Entomology.— -1m«.  Rep.  Dept.Agric.  Bengal 
1928-29,  pp.  36^.   Calcutta,  1929.   [Reed.  1930.] 

Brief  notes  are  given  on  a  number  of  injurious  insects  occurring  in 
l^engal  during  1928-29.    Mangos  were  attacked  by  Cryptorrhynclms 
gravis,  F. ,  and  Dacm  {Chaclodacus)  sp.,  against  both  of  which  the 
infested  fruits  were  destroyed.    Serious  outbreaks  of  Ar^>ria  lionidi- 
costalis,  Hmps.,  were  first  observed  in  June  1928  on  mature  sugar-cane 
and  cane  planted  the  previous  November  ;  by  destroying  the  former, 
cutting  out  dead  hearts  and  regular  thrashing,  the  moth  was  held  in 
check,  and  the  infestatir)n  was  much  reduced  in  1929.    Adults,  nymphs 
and  egg-clusters  of  Pyrilla  aherram,  Kby-,  were  numerous  on  the 
lower  surface  of  sut^ar-rane  leaves  in  one  locality.    Beating  the  infested 
leaves  with  brooms  and  subsequent  spraying  with  a  phenyl  solution, 
1  :  I6(>,  gave  good  c(Jiitrol.    During  tlie  colder  months  of  the  year  rice 
was  attacked  by  the  larvae  of  Spodoptcra  mauritia,  Boisd.,  which 
migrated  to  the  seed-beds  from  neighbouring  grass  areas.  The 
infestation  was  held  in  check  by  digging  trenches  on  the  sides  of  the 
seed-beds  and  treating  the  cracks  in  the  soil,  in  which  the  larvae  hide 
durinp:  the  day,  with  kerosene  and  water,  1  :  20    The  uninfested  rice 
bordering  the  trenches  was  spra\  ed  with  lead  clirom.ite,  1  oz.  to  2  gals, 
water.    Immature  stages  of  liiern^lyphm  banian,  F..  were  found  in 
the  tall  grass  bordering  the  rice-liclds.    Miscellaneous  pests  included 
Phenacoccus  hirsutus.  Green,  on  mulberry ;   Diacrisia  obUqm,  L, 
(jute  semi-looper) :  AUurocanthus  (Alettrodes)  nubilans,  Buckton.  on 
'Detel-vine  [Piper  belle],  which  was  controlled  by  a  sprav  of  1  lb.  soap, 
i  pt.  phenyl  and  2  gals,  water  ;  and  Danais  chry^ippus,  L.,  on  A  scL'fiias, 
'^vhich  was  destroyed  by  several  applications  of  a  spray  of  lead  ehroniate, 
1  oz.  to  2  gals,  water.    Fumigation  of  cigars  and  stored  tobacco  with 
carbon  bisulphide  was  carried  out  against  Lasioderma  serricorne,  F. 

Lesne  (P.).  DngDOM  da  Bortrychita  nooMm  {1UL).'-Butt. 
Soc,  enl.  Ft,,  1930,  no.  5,  pp.  102-104.   Paris,  1930. 

Jhe  species  described  are  ProsUphanm  apax,  sp.  n..  from  southern 
•^nzona  in  the  wood  of  Thufbena  ikespesioides,  and  Sinoj^hn 
^'^^^occanum,  sp.  n.,  from  Malaya  in  the  roots  of  Dmis  sp. 
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TiLLYARD  (R.  J.).  The  Biological  Control  of  Noxious  Weeds.— Pa/>. 
Proc.  R.  Soc.  Tasinania  1929,  pp.  51-86,  8  pis..  1  fig.,  38  rel& 
Hobart,  19th  March  193(1 

This  paper  provides  a  complete  summary  of  the  work  done  up  to 

the  present  time  in  the  control  of  noxious  weeds  by  biological  methods 
in  Australia  and  New  Zealand,  with  a  brief  note  on  the  early  history 
of  the  subject  in  Hawaii     An  account  is  given  of  the  general  principles 
of  the  methods  nscd.  the  theoretical  risk  taken  in  introducing  thf 
insect  enemies  of  an\  particular  plant  and  the  practical  means  u^d  tt> 
eliminate  that  risk.   The  biological  control  of  the  prickl}-  pear  ( OpumitA 
spjp.)  in  Australia,  which  is  described,  may  be  regarded  as  the  our 
scientific  method  of  dealing  with  this  noxious  plant  with  an  expenditure^ 
lying  within  reasonable  limits  of  national  finance,  and  the  present 
prospects  of  ultimate  control  of  the  plant,  at  least  to  negligible  pro- 
portions, livv  c(nisi(lered  extremely  good  [cf.  R  A  F  .   A,  xviii.  287'. 
The  work  ui  the  Cawthron  Institute  in  New  Zealand  is  outlined.  In 
the  few  years  since  this  work  was  inaugurated,  one  insect,  the  cinnabar 
moth,  Tyria  jacobaeae,  L.,  has  become  successfully  acclimatised, 
and  its  value  against  ragwort  [Senecio  jacoboM]  wiU  gradually  be 
determined  c/.  xvii.  733  .    Research  with  two  other  promising  species, 
namely,  Coraebit^  nihi,  I...  on  blackberry,  and  Apion  ulicis.  Forst.. 
on  gorse  [Ulex  curofxit-us  [xvi,  534,  540i,  is  at  present  hindered  owing 
to  the  development  of  infertility  in  the  females  after  acclimatisation 
in  New  Zealand.    In  Australia,  where  some  of  the  problems  axe 
practically  identical  with  those  in  New  Zealand,  research  is  also  being 
conducted  on  the  insect  enemies  of  a  number  of  other  weeds,  and  the 
work  being  carried  on  at  the  Laboratory  at  Canberra  is  briefly  outlined. 


Newm.\n  (L.  J.).  The  Red-legged  Earth  Blite  {PenifuUeus  desiruchr). — 
/.  Dept.  Ai^ric.  W,  AuiU,,  (2)  vii,  no.  1,  pp.  115-118.  Perth. 
W.  A..  March  1930. 

This  account  of  Penthaleus  destntdor.  Tuck,  (red-legged  earth  mite) 

and  its  control  in  Western  Australia  is  ver\'  similar  to  one  already 

noticed  [R.A.E..  A,  xviii.  139^  Calcium  cyanide  dust  will  destro\ 
the  mites  ;  it  should  not  he  a])j)!ied  to  moist  foliasje.  nor  when  there  i-^ 
any  wItuI.  Powdered  naphthalene  dusted  around  the  plants  acts  as  a 
repellent. 


I^Reports  oi  the]  Bureau  o!  Sugar  Experiment  Stations.  -OtwcmlanJ 
Agric.  J.,  xxxiu,  pts.  3  &  4,  pp.  178-185,  247-250.  Brisbane, 
1st  March  &  1st  April  1930. 

An  account  is  i^iw  n  1>\  I  ].  j.ir\  is  of  a  serious  outbreak  oi  Ltp!Ji>di  rHiJ 
alhokirtum,  Wattrh.,  that  (ucurred  on  sugar-can>:  m  the  Meringa 
District  during  January  1930.  In  many  cases  20-30  beetles  were 
counted  on  a  single  plant,  and  on  badly  infested  areas  the  leaves  were 
practicall\'  destro3'ed.  As  a  rule,  the  beetles  emerging  from  foxest 
or  cane  lands  fiy  to  the  nearest  feeding  trees,  seldom  eating  or  even 
restins^  on  cane  leaves  It  is  suggested  that  in  this  rase  the\-  ma\  haw 
been  weakened  by  tlie  < oiitinued  dry  weather  and  <>u  emergence  wen 
forced  t<)  teed  on  cane  leave:,  to  gain  sufficient  stren^^th  to  enable  them 
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)  fly.  If,  however,  the  outbreak  did  not  arise  kom  a  local  intcstation 
I  the  previous  year,  it  might  be  accounted  for  by  migration  from 
ictensive  breeding  grounds  in  forest  areas. 
A.  N.  Bums  reports  that  the  death  of  numerous  small  cane  shoots 
I  the  Oakenden  district  was  due  to  the  larvae  of  Rhyparida  limbati' 
ennis.  Jac.  which  enter  the  basal  part  of  the  shoots  below  ^ound 
?vel  and  eat  out  the  interior  for  the  length  of  an  iiu  h  or  more.  One 
irva  is  evidently  capable  of  destroying  several  shoots.  The  larva, 
•upa  and  adult  are  described.  Many  of  the  grubs  may  be  removed 
>y  cutting  out  as  low  down  as  possible  those  shoots  that  are  just 
>eginning  to  wither.  The  removal  of  dead  shoots  is  useless,  as  the 
irvae  do  not  remain  in  them. 

R.  W.  Mungomery  reports  that  in  the  autumn,  when  planting  is 
>einp  carried  on,  a  rrrtain  ui^iount  of  injury  is  caused  by  mole-crickets 
fjryllotalpa  eatini;  into  the  c  entre  of  young  cane  shoots  and  producini^ 
lead  hearts.  Their  presence  in  a  held  can  be  ascertained  by  their 
burrows,  which  disturb  the  surface  of  the  soil.  Eggs  are  laid  throughout 
the  spring  months  in  an  earthen  chamber  at  a  depth  of  about  8  ins. 
and  hatch  about  a  month  later,  so  that  the  adults  are  present  in  large 
numbers  during  the  summer  and  autumn.  Sugar-cane  should  not  be 
planted  in  helds  that  have  recently  been  under  jrrass.  particularly  in 
damp  areas  Wet  fields  should  be  well  drain-  d  nnd  tlir  cane  planted 
with  a  niininmin  coverint^  of  soil,  so  tfiat  a  strike  is  secured  as  soon  as 
possible.  Crude  naphthalene  placed  ni  liic  soil  near  the  plant  is  said 
to  be  a  satisfactory  repellent,  and  although  it  slighth'  retards  germina- 
tion, it  has  no  injurious  efiect  on  the  development  of  growing  cane. 

Owing  to  the  unusually  wet  weather,  fumigation  against  the  larvae 
of  L.  lUbohirtum  has  been  in  man\'  rases  unavoidably  delayed  until 
about  the  end  ol  January.  E.  Jarvis  points  out  that  young  plants 
from  18  to  'M\  ins.  hiph,  cjrowing  on  well-draiiied  land,  can  often  be 
successfully  iuinigated  by  using  cr}'stals  of  paradichlorobenzene,  for 
although  volatilisation  may  be  temporarily  checked  by  showers  of  rain, 
it  recommences  as  soon  as  the  excess  water  has  drained  away.  Hand* 
collection  of  the  beetles  is  also  advocated. 


Wedheix  (J.  .\  ).   Field  Notes  on  the  Banana  Fruit-eating  Caterpillar 

[Tiracola  plai^iafa  W Silk.), -  {Queensland  Af^ric.  J.,  .xxxiii,  pt.  3, 
pp.  18a  201.  4  pis.,  20  refs.    Brisbane,  1st  March  19:iO. 

During  March  1927,  bananas,  maize,  pumpkins  and  otiier  crops  in 
the  southern  roast.il  di.strict^  of  C)ueensland  were  severeK'  damaged 
bv  the  larv.'.f  ui  the  Nortuid,  I  uanAa  plu^iata,  Wlk.  The  crops 
nientiuuctl  were  the  principal  lood-plants.  probably  because  of  the 
comparatively  large  area  covered  by  them.  On  banana,  the  young 
larvae  feed  on  the  surface  of  both  leaves  and  fruit  and  the  older  larvae 
eat  the  leaves  and  burrow  into  the  pulp.  Most  of  the  lossi->  were 
due  to  the  unsightly  scars  on  tlie  fruit,  one  young  larva  injuring  a 
number  of  fingers  in  this  wa^•.  Feeding  occurred  chiefly  on  those  parts 
of  the  bunch  exj>osed  to  brigiit  light.  On  maize  both  folia^jff  and 
grain  were  attacki-d.  and  practically  every  cob  was  affected.  ruuij>khi'> 
growing  between  the  rows  of  maize  were  almost  defoliated,  and  all 
parts  of  the  fruit,  including  both  the  tough  rind  and  the  seeds,  were 
devoured.  Lists  are  given  of  the  other  cultivated  and  wild  plants 
attacked  in  Queensland  and  of  the  food-plants  recorded  for  other  parts 
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of  the  world.  £^  were  found,  generally  singly,  on  the  leaves  of  ink- 
weed  [Phyfolacca  octandra),  which  is  probably  the  important  primarv 
food-|)lant.  The  caterpillars  migrate  readih  and  in  heavy  infestation^ 
mav  !)«'  found  on  the  ground,  on  tlie  trunks  of  trees,  on  tlie  stems  ot 
lierbaceous  plants,  etc.  Pupation  takes  place  in  an  earthen  cocoon 
an  inch  or  two  below  the  surface  of  the  soil,  often  partly  sheltered  by  a 
loose  stone,  stick  or  log.  A  number  of  Hymenopterous  larvae  and 
pupae  were  found  in  the  same  situations  as  the  pupae  of  T.  plagiata, 
in  some  rases  actually  enclosed  in  the  earthen  cocoon  of  the  moth. 
From  these  were  bred,  among  other  species,  a  number  of  individuals 
of  the  Ichneumonid,  Panisats  teUuceus,  Grav. 

In  preliminary  experiments,  dusting  was  found  to  be  impracticable 
on  bananas,  as  the  dust  failed  to  adhere  to  the  smooth  surface  of  the 
leaves.  A  bait,  made  by  mbcing  1  lb.  Paris  green  with  50  lb.  bran  and 
adding  1  qt.  molasses  or  treacle,  the  juice  of  2  oranges  and  about  2  l: 
water,  was  fairly  effective.  The  caterpillars  made  no  attempt  to 
jKiirtrate  ba.^s  made  of  a  kind  of  cheesecloth  woven  in  tnlmlar  form 
that  were  used  to  cover  tfie  bunches  of  bananas.  As  it  seems  probable 
that  the  outbreak  originated  in  and  near  scrub  land,  particularly  on 
inkweed,  it  is  recommended  that  a  strip  of  ground  between  scrub 
and  planted  areas  should  be  kept  free  from  weeds.  The  scrub  should 
be  examined  at  intervals,  and  if  caterpillars  appear  to  he  prevalent, 
poison  1  >ait  should  be  scattered  along  the  cleared  '^trip  and  over  several 
adjacent  rf)ws  of  bananas.  Should  the  caterpillars  spread  into  the 
plantation,  tiie  whole  area  shoultl  be  treated  with  bait. 

Temperlhv  (M.  £.).  Life  History  Nolet  on  th0  Banana  Fniif  nntiny 

CBfeerpiBlKr  (Tiracola  plagiata  Waik.)»^ Queens! and  Agric.  J„ 
xxxiii.  pt  4,  pp.  251-261,  2  pis.   Brisbane,  1st  April  1930. 

An  accoimt  is  given  of  studies  on  Tiracoh  plagiata,  Wik.  [see  pre- 
ceding paper]  carried  out  in  the  laboratory  at  Brisbane.  Owing  to 
the  failure  to  obtain  fertile  eggs  from  moths  reared  under  artificial 

ronditions.  ouh*  one  generation  was  completed.  All  stages  of  the  moth 
arr  hrit'ih-  drscrihed.  The  a\  <  rai^t'  length  of  life  was  13  days  for  females 
and  8  lor  males.  Oviposition  took  place  at  ni|.;ht  or  in  the  early  morning, 
the  eggs  being  deposited  indiscriminately,  although  leaves  of  inkweed 
[Phytdacca  octandra]  were  growing  in  the  cage.  An  average  period 
of  7  da\  s  elapsed  between  the  emergence  of  the  females  and  the  de- 
position of  the  first  eggs.  In  the  majority  of  cases  eggs  were  laid  daih' 
until  the  death  of  the  female  :  the  largest  number  laid  by  a  single 
moth  was  2,39S.  The  average  incubation  ])eriod  during  June  wa< 
8-9  days,  the  average  minimum  and  ma.ximum  temperatures  being 
61  and  67'  F.  respectively.  The  newly  hatched  larva,  after  eating  its 
egg-shell,  does  not  feed  for  about  24  hours,  but  wanders  about.  When 
disturbed,  it  droi>s  from  the  leaf  by  a  silken  thread,  and  it  is  possible 
that  in  nature  the  young  larvae  are  dispersed  by  the  wind.  They  are 
jio-^itivclv  i>hritntropic  Inc.  cif.  and  collected  in  large  numbers  on  the 
.side  of  t!ie  l^reedini:  jar  nearest  the  light.  Y(jung  larv^ie  were  placed 
on  inkwccd,  milk-thistle  [Sonchus  oleraccus]  and  banana  leaves,  and 
although  they  fed  readily  on  the  first  two,  they  failed  to  thrive  on 
banana,  a  fact  that  indicates  a  possible  migration  of  the  older  larvae 
to  banana  in  the  field.  The  larvae  feed  for  an  average  pmod  of  45 
davs.  aft  '-  v:\nch  they  descend  to  the  soil.  The  prepupal  period  last<> 
6~1()  days  and  the  pupal  period  averages  29. 
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The  iLlincunioaids,  Lissopimphi  s,  ii:i pmuiiilii,  Kirb\ ,  and  Paniscus 
testaceus,  Grav.,  were  bred  from  the  |)Ui^»ac,  and  adults  of  these  species 
were  also  observed  to  be  active  in  the  field  where  infestation  by  7. 
plagiuta  was  severe.  The  Eulophid.  Eupleetnts  kurandaensis,  Gir., 
was  found  attacking  the  larvae  of  the  third  or  fourth  instar.  The 
eggs,  which  were  scattered  in  in'onps  over  the  dorsal  snrfpce  of  the  host, 
hatched  in  4  da\s,  and  the  young  larvae  attached  iheinselves  in  the 
region  of  the  thorax,  where  they  began  to  feed.  W  hen  the  host  died, 
the  larvae  migrated  to  the  ventral  surface,  where  they  attached  them- 
selves preparatory  to  pupating.  The  larval  stage  lasted  4  days  and 
the  pupal  7. 

WooDHiLL  (A.  R.).  The  Gxeen  Peach  Aphid  {Myzus  perskae),  Pko- 
wnm  B690rt  on  fl^nving  Bipirinwnts.— Xgnc.  Gaz,  N.S.W,, 
xli,  pt.  4,  pp.  31 1-314,  2  figs.   Sydney,  April  1990. 

This  is  a  brief  account  of  field  and  laboratory  e.Kperiments  carried 
out  m  July-September  19^  and  1929  in  the  >ftumimbidgee  Irrigation 
Area,  N.S.W.,  on  the  control  of  Myzus  pcrsicae,  Sulz.,  a  severe  outbreak 
<^f  which  occurred  there  on  peach  in  1926.  Short  notes  on  the  life- 
historv  «»f  tfie  pe'^t  are  c^iven  cf.  R  A  E  .  A,  xW.  362  .  i)i  the  various 
spravs  tested,  tar  di^tilIate  at  a  strriit^tli  of  1  :  25  killed  all  tfie  over- 
wintering eggs,  and  nicotuie  sulphate  applied  soon  after  they  iiad 
hatched  at  the  rate  of  1 : 600  with  the  addition  of  soft  soap  (1  lb.  to 
2S  gals,  water),  gave  complete  control,  only  one  application  being 
necessary  with  either  of  these  substances.  It  is  essential  to  apply  the 
sprays  at  the  correct  time,  which  for  tar  distillate  is  from  about  the  last 
week  in  June  to  mid-Jiil\'.  when  all  the  e^g^  have  been  deposited  and 
before  they  have  hat(  hed.  and  lor  nicotine  sulphate  from  about  1st  to 
25th  August,  alter  all  tlie  eg^'s  have  hatched  but  before  the  buds  burst. 
The  tar  distillate  caused  slight  damage  to  the  trees  and  killed  a  certam 
percentage  of  the  buds»  but  it  is  considered  likely  that  a  strength 
^f  1  :  3()  or  35  will  still  give  control  without  injuring  the  trees.  None  of 
the  dusts  tried  proved  satisfactory. 

WaL.\RD  (H.  F  ).  :\r.\?nN  (A.  C.)  &Fuli.awav  (D.  T.).  Susceptibility 
of  Avocados  o!  the  Guatemala  Race  to  Attack  hy  the  Mediterranean 
Fruit  Fly  in  HawaiL — Hawaii.  For.  Agric,  xxvi,  no.  4,  pp.  171-176. 

Honolulu    193<)  . 

The  susceptibility  to  infestation  by  Ccratilis  capitata,  Wied..  of  West 
Indian  avocados,  which  ripen  dnriiif»  the  summer  in  Hawaii  and  have 
a  thin  skin  has  neces.sitattd  a  quarantine  against  the  importation  of 
avocados  gruwa  in  Hawaii  into  the  United  States.  The  Guatemalan 
vaneties  usually  have  a  thick,  woody  skin  and  ripen  during  the  wmter, 
Wdich  has  led  to  the  belief  that  they  are  immune  from  attack  by  the 
fly.  Experiiiu  nts  were  therefore  undertaken  from  1925  to  1929  to 
determine  the  advisabihty  of  ni()(lif\in^  the  (piarantine  regulations 
^  regards  these  \  arirtirs  Wlu  n  fruits  were  i)laee(l  in  raises  each 
containing  150-251)  adult  liies.  aliout  half  ot  whieh  were  leniales,  only 
2*2  per  cent,  were  mfested.  This  low  percentage  of  infestation  under 
^^onditions  of  concentrated  attack  shows  that  the  Guatemalan  forms 
have  a  high  degree  of  resistance.  When  35-45  flies  were  enclosed  in 
<^lindriaJ  cages  placed  over  fruits  on  the  trees,  only  1*3  per  cent,  were 
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attacked.  Finally,  fruit  in  the  same  condition  as  that  harvested  for 
market  was  kept  in  the  laboratory  until  ripe,  and  it  was  then  cut  open 

and  examined.  Out  of  a  total  of  1.289  fruits,  5  or  0-4  per  cent,  were  ; 
infested.  Four  of  the  five  infested  fruits  were  in  perfect  condition, 
only  one  having  a  crack  in  the  skin  Moreover,  some  of  the  thickest 
skinned  of  the  Guatemalan  varieties  were  attacked  in  the  cage  tests, 
and  fruit  was  also  infested  in  ain  unripe  condition,  1 0-1 1  days  before 
it  was  iit  for  consumption.  From  these  facts  it  is  concluded  that 
commercial  shipments  of  Guatemalan  avocados  from  Hawaii  might 
harbour  C.  capitata,  , 


Whitnkv  (f,.  A  ).   Report  of  Associate  Plant  Inspector,  December* 
1S29.— Hawaii.  For.  Agric,  xxvi,  no.  4.  pp.  199-200.  Honolulu 


Durin?  inspection  work  in  December,  persimmons,  tangerines  and 
oranges  from  California  were  found  to  be  infested  with  Heitolhripi 
Jastiatus,  Perg.  (beaji  thrips),  and  the  greater  part  of  the  2.770  parcels 
refu-sed  admittance  were  rejected  on  account  of  this  pest.  A  suggested 
explanation  is  that  the  mild,  dry.  climatic  conditions  that  prevailed  on 
the  coast  of  California  during  the  season  enahled  the  thrips  to  remain 
active  long  after  the  ])eginning  of  the  norma!  hibernating  period,  ar.d 
that  when  the  weather  conditions  returned  to  nqrnial.  tliey  uvre  forced 
to  migrate  to  the  fruits  in  the  field  for  protection.  Such  an  occurrence 
has  never  been  observed  before  nor  has  tiiis  species  been  recorded  in 
Hawaii. 


Tucker  (K.  W    i: )    Report  of  the  Entomologist.— i?d/>.  IhpL  Sd. 
Agric.  Barbados  1928-29,  pp.  79-84.    [Bridgetown]  1930. 

Notes  are  given  on  the  economic  importance  of  Diatraea  saccharalis, 

F.,  and  Diaprcpcs  ahhreuiatm,  L.,  on  sugar-cane  in  Barbados,  and  on 
the  breeding  of  Tricho'^ramma.  minntum,  Kiley,  for  the  control  of  the 
former  '  A'  .1.  /:  .,  A.  xvii,  3vS6,  fil4j.  It  is  concluded  that  the  introduced 
larval  par.'Nitcs  ot  I),  aacchnrdhs.  Ipohracon  grenadensis.  Ashm.,  and 
Mtcrodus  j>p.,  iiave  failed  to  become  established,  since  during  a  careful 
survey  beginning  in  September  1928  and  lasting  8  months,  no  adults 
were  found  on  Cordia  bushes,  on  which  they  depend  for  their  food- 
r.upply.  and  none  of  the  I)orer  larvae  from  cane  in  the  field  was  para- 
sitised. The  results  obtained  witli  light-traps,  consisting  of  electric 
light  bulbs  suspended  over  shallow  traN's  containing  water  with  a  tilin 
of  oil,  show  that  their  use  lor  protecting  sugar-cane  seedlings  against 
D.  siiii htiraiis  is  justihed. 

Experiments  with  soil  fumigants,  such  as  paradichlorobenzene  and 
carbon  bisulphide,  against  Diaprepes  ahbroAaim  indicate  that  the  soil 
and  moisture  conditions  are  unfavourable ;  moreover,  the  cost  of 
materials  is  prohibitiv  t\  In  examinations  of  badly  infested  stools  ot 
sugar-cane,  as  iiKin\-  as  9H  lar\  ae  of  /).  abhrcviafiis  and  4  of  Ldclniostirnj 
{Piivtaliis)  [smilln.  Arrow  were  h)uud  in  a  single  hole.  So  far  the  mam 
measure  recominended  for  controlling  the  former  is  the  Intensive 
collection  of  the  adults  during  the  period  of  their  emergence.  Owing  to 
the  belief  that  Tyrannns  (hminiccnsis  vorax  feeds  on  Tiphia  parallda, 
Smith,  a  parasite  of  L,  smithi,  the  feeding  habits  of  this  bird  were 
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vestigated.  The  contents  of  the  crops  of  95  birds  revealed  only  one 
dividual,  of  J.  paraUda,  the  majority  of  insects  found  including 
ich  pests  Mekmasius  sericeus,  01.  (cane  weevil),  D.  ahbreviatus,  etc. 
The  main  measures  for  effectively  controlling  Platyedra  {Pedinophora) 
yssypirlla,  Saund.  {pink  boll  worm)  on  cotton  include  the  disinfection 
f  imported  cotton  seed  by  heat  and  the  close  season  and  cultivation 
letluxls  enforced  by  legislation.  Disinfection  of  seed  takes  place 
00  yards  from  tlm  shore,  in  an  oft  shore  wind,  and  the  vessels  are 
absequently  fumigated  vnih  hydrocyanic  acid  gas.  A  consignment 
f  the  paiasite»  Microhraam  kirkpafricki,  Wlkn.,  which  exerts  an 
ppreciable  control  over  this  moth  in  Kenya,  was  received  through  the 
nipcriai  Institute  of  Entomology  in  May  1929,  but  attempts  to  breed 
t  in  the  laboratory  appear  to  have  failed. 

lifAcALoNEY  (H.  J.).  The  White  Pine  Weevil  (Pissodc-s  sirohi  Peck).— 
Its  Biology  and  Control.— iV.  Y.  St.  Coll  Forestry,  iii, 
no.  1  (Tech.  Pub.  no.  28).  pp  13  pis.,  1  fig.,  7  graphs,  8  pp. 

refs.    Syracuse,  N.Y.,  February  1930. 

The  greater  part  of  the  information  contained  in  this  account  of  the 
biology  and  control  of  Pissodes  strobi.  Peck  (white  pine  weevil)  in  the 
north-eastern  United  States  and  the  Canadian  Provinces  of  Nova  Scotia 
and  New  Brunswick  is  similar  to  that  already  noticed  [R.A.E.,  A, 
-wiii,  416,  etc. J.    With  regard  tu  the  eiJect  ut  soil  on  infestation  [xv, 
407],  the  author  now  states  that  pines  on  medium  agricultural  (sandy 
loam)  soils  will  generally  show  the  greatest  injury  and  be  most  fre- 
quently attacked,  because  the  growth  is  more  vigorous  and  consequently 
the  leaders  are  more  attractive  to  the  beetles.    Stands  on  light  sandy 
soils  may  contain  as  many  infested  trees  to  the  acre,  but  the  ultimate 
injury  i*^  not  so  se\ere.    In  a  discussion  on  the  natural  enemies  of  the 
weevil,  the  author  prjints  out  that  the  two  parasites  most  common 
throughout  its  range  are  Eiirytoma  pissodis,  dir.,  and  Lonchaea  corticis, 
Taylor,  previously  recorded  [xv,  407]  as  L.  laHcornis,  Mg.  Micro- 
hracan  pint,  Mues.,  is  very  prevalent  throughout  Massachusetts  and 
Connecticut.    Observations  carried  out  in  the  summer  of  1 927  in  several 
localities  in  Nova  Scotia  and  New  Hnmswick  showed  that  in  many 
<  a5es  nearly  100  per  cent,  of  the  larvae  were  parasitised,  mainly  by 
pissodis  and  L.  corticis.    Larvae  found  in  association  with  weevil 
larvae  in  infested  leaders  were  subsequently  identified  as  those  of 
Muscina  stalmlans.  Fall.,  and  the  author  considers  that  this  fly  is  a 
primary  external  i)arasite  of  P.  strobi.   It  is  concluded  that  the  cost  of 
breeding  and  Uberating  parasites  and  predators  in  sufficient  numbers 
to  produce  any  appreciable  effect  would  be  too  great  to  make  such  a 
project  financially  practical  over  a  wide  area. 

CoLUNs  (D.  L.)  &  Nixon  (M.  W.).  Bflspomes  to  Utfit  of  tin  Bod 
Moth  and  Leaf  Boiler. — Btdl.  New  York  Agric.  Expl,  Sta,,  no. 
583,  32  pp.,  23  figs.   Geneva,  N.Y.,  February  1930. 

During  the  summer  of  1929  further  experiments  were  carried  out  with 
electric  light  traps  [R  A,E.,  A,  xvi,  205]  in  an  apple  orchard  in  western 
^'ew  York.  The  traps  used  were  similar  to  those  already  described 
lx\'i,  206],  a  clear  glass  75  watt  lamp  being  employed,  and  were  sus- 
pended by  means  of  screw-eyes  from  the  lower  limbs  of  the  trees, 
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5-6  ft.  above  the  ground.  One  was  hung  from  each  of  105  trees  on  a 
4-acre  section  of  the  orchard,  the  pans  being  filled  with  water  alone. 

The  traps  were  operated  from  15th  June  to  26th  August,  the  lights 
being  turned  on  about  8  o'clock  at  mu,ht  and  oif  shortly  after  5  in  tht- 
morning,  and  27,726  adults  oi  Eiicnsma  ocdlana,  Schiil.  (bud  inotL 
and  16,432  of  Totirix  (Archips)  argyrospUa,  Wk.  (fruit-tree  leaf- 
roller)  were  caught,  besides  numerous  other  insects,  of  which  the  more 
important  are  listed.    E.  occllana  was  taken  from  18th  June  onwards 
and  T.  an^^vrospila  from  23r(l  Jutu-  to  Stli  August,  tho  maximum  fii«rht 
of  both  moths  occurrintr  on  7th  Julv.    Dipterous  and  H'\'mpnopterou> 
parasites  were  not  numerous  in  tlie  traps,  only  1,895  individuals  Ixfin^ 
captured  during  tlie  season.     In  the  case  of  Lepidoptera,  fUghi 
was  definitely  inhibited  when  the  temperature  fel]  below  60^  F.,  the 
motlK  being  most  active  when  it  ranged  between  65  and  70  F.  The 
largest  numbers  of  moths  were  caught  in  the  outer  rows  of  traps,  a 
possible  explanation  bcintr  that  the  comparatively  large  unlightcd  area 
acted  as  a  source  of  siipj)ly.    Injury  bv  E.  occllana  to  tiie  leal  cluster- 
was  from  8  tt>  2(>  ])cr  cent,  greater  ni  tlie  unlighted  part  of  the  orchard 
than  in  the  lighted  section,  and  from  2  to  7  times  as  many  moths  were 
present  in  unlighted  trees.   Males  and  females  were  caught  in  about 
equal  numbers,  and  few  of  the  females  had  laid  their  eggs.  The 
numbers  of  Cydia  (Carpocapsa)  pofnonella,  I.,  (codling  moth)  captured 
were  vcrv  small,  and  observations  indicated  that  infestation  was  low 
in  all  sections  ot  the  orcJiard. 

Notes  arc  given  on  tlie  Jile-history  of  E.  occllana  [xvii,  270  and 
T»  argyrospUa.  The  eggs  of  the  latter  are  laid  in  Jime  or  July  in 
masses  on  the  twigs,  l)r<inches  and  trunks  of  the  apple  trees.  The 
larvae  hatch  in  the  following  spring  and  feed  on  the  opening  buds 
I>ater  they  web  the  young  lea\  es  together,  sometimes  induing  the 
young  fruit,  and  after  feeding  for  about  a  month,  pupate,  usually  in  the 
rolled  leaves.    The  pupal  period  generally  lasts  about  10  days. 


Crosby  (C.  R.)  &  Blauvblt  (W.  £.).  A  European  Beetle  fooni  in  Xev  ' 
Tofk  (Coleop. :  CufcidioiudM)* — Ent,  News,  xli,  no.  5,  p.  164. 

Philadelphia,  Pa.,  May  1930. 

A  few  individuals  of  Cleonus  pigcr,  Scop.,  were  found  among  stored  ! 
beans  from  a  farm  in  New  York.   Fttrni  enquiries  it  was  found  that  they  ' 

had  been  brought  into  the  barn  with  the  crop,,  numbers  of  the  weevils  . 
having  been  ob.serve<l  on  piles  of  bean  vines  in  the  fields.    It  i>  thought 
that  their  association  with  the  beans  was  accidental  and  that  they  were 
merely  seeking  hibernating  quarters.     C.  pigcr  is  a  pest  of  >ugar-beet 
in  central  Euroi)e,  other  food-plants  being  Carduus  and  Cirsuim. 


Burke  (H.  £.).  Montevey  Piiie  Midge  pupates  at  Bases  of  Needks.— 

Pan-Pacijic  Eni,,  vi,  no.  4,  p.  147.  San  Francisco,  Cal.,  April 
1930. 

A  study  of  Thecodiplosis  piniradiaiae.  Snow  &  Mills,  has  shown  that 
pupation  occurs  in  papery  cocoons  in  hollowed  out  cells  at  the  bases  of 
the  pine  needles,  usually  beneath  the  scales  that  form  the  sheath,  and 
not  in  the  soil  as  has  often  been  .stated  in  the  literature.  Pupae  were 
occasionally  found  between  the  slieatlis. 
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ANDKKS  (S.  E.).    Notes  on  Trichogramnia  minutum.  -Pan-Pacific 
EnUt  vi,  no.  4,  pp.  lbO-161.   San  Francisco,  Cal.,  April  1930. 

When  newly  deposited  eggs  of  the  orange  tortrtx  [Toririx  citram, 
ni.]  were  parasitised  by  TrUhogramma  minulum,  Riley,  and  kept  in 
I  incubator  at  80'  F.,  adult  parasites  emerged  days  later.  The 
rvae  from  iininfested  eggs  hatched  it  tfu^  same  time.  Oik-  female 
irasite  oviposited  eight  times  within  l.S  iniiuites.  Less  than  7  hours 
ter  the  movement  of  the  newly  hatched  larvae  was  observed  inside 
le  host  eggs,  and  about  48  hours  later  they  were  full-grown.  The 
arasites  are  seldom  able  to  complete  their  development  in  eggs  that 
ne  parasitised  after  the  embryo  is  about  three-fifths  developed.  The 
nerging  parasite  cuts  an  exit  hole  on  the  side  exposed  to  the  stroi^est 
Ejht. 

Strains  of  T.  minutnm  from  dilferent  luralitit'>  nia\-  exhibit  marked 
lUtrxences  in  frcnndity  and  in  the  retention  of  pi.Lrincutation  when  reared 
nder  the  same  conditions  [cf.  R.A.E.,  A,  xviii,  31j9\  Females  ironi 
fuc^dpa,  Califomia»  a  hot  dry  localit}',  lose  their  pigmentation  when 
eared  at  room  temperatures :  those  from  Saticoy.  a  cool  humid  (me, 
ose  it  at  higher  temperatures  ;  and  those  from  El  Dorado,  Mexico, 
I  hot,  humid  district,  retain  it  at  all  temperatures.  The  two  Californian 
.trains  interbreed  freely.  Attempts  to  cross  them  with  tliat  from 
Mexico.  hf)\\'ever,  have  been  unsuccessful  ;  mating  occurs  but  the 
progeny  is  male.  The  diherence  in  fecundity  of  the  females  of  these 
strains  when  confined  with  eggs  of  Sitofro^a  [ceruUcUa,  01.]  also  varied, 
being  decidedly  low  in  the  Yucaipa  strain  and  very  high  in  the  Mexican 
)ne. 

WTien  the  eggs  of  Ephestia  cautella,  Wlk.,  are  parasitised  and  then 
^nhmerged  in  water  for  a  week  at  8vS^  F.,  the  parasites  live  and  develop 
u  irmallx'  up  to  the  late  pupal  period,  showing  that  their  oxygen  re- 
quirements are  low. 


Cotton-  (R  I  )  The  Effect  of  Light  upon  the  Development  of  the 
Dark  Meal  Worm,  Tenebrio  obsamts  Fsih.  Proc.  Ent.  Snc.  ]Vash., 
xxxii,  no.  4,  pp.  58-60,  1  pi.    Washington,  D.C.,  ^P^^  1930, 

Under  favourable  conditions,  larvae  of  Tenebrio  ohscurus,  F.  (dark 
mealworm)  hatching  in  the  spring  or  early  summer  months  become 
apparently  fuUy  grown  by  mid-August,  but  do  not  transform  until  the 

followinc^  sprmg.  If,  however,  the  larvae  are  kept  in  u  heated  room, 
:^me  ma\'  pupate  in  N'ovrmbrr  rir  December.  Continuous  exposure  of 
the  larvar  to  artificial  ligiit,  from  tiie  latter  part  of  .\ui^ust,  considerablv 
accelerated  their  development,  five  of  tliem  pupatiug  within  a  mtintii. 


Hies  (D.  T.).    The  Iris  Borer.— 6  pp.  multif^raj)h.    State  College.  Pa.. 
Pennsylvania  Sch.  Aghc.  £xpt.  Sta.,  Div.  Agric.  Extens.  [1930.j 

An  account  is  given  of  the  bionomics  and  control  of  Macronoctua 
oHHsta,  Grote  (iris  borer),  which  has  lately  become  a  serious  pest  in  the 
commercial  iris-growing  areas  in  Pennsylvania  [cf.  R.A.E>,  A,  xvii» 
^.  197,  718]. 
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Paintkk  H.)-  A  Study  of  the  Cotton  Flea  Hopper,  Psal/irs  seriaii 
Reut.,  with  especial  Reference  to  its  Effect  on  Cotton  Phi 
Tissues. — J.  Agric.  Res.,  xl.  no.  H.  pp.  485-516.  7  figs.,  12  ne^ 
Washington,  D.C.,  15th  March  1930. 

The  spread  throngli  the  southern  United  States  of  a  peruliar  li>ra 
of  injur\'  tract-able  to  Psallus  scriatits,  Ktut.  (cotton  tlea-ht  >p{XT* 
been  rapid,  although  the  insect  itself  has  been  known  to  be  prestt: 
there  lor  some  time.    The  generalised  effect  of  its  attack  on  the  cotton 

gant  suggests  the  presence  of  other  factors  in  addition  to  simple  f  eedtnf  . 
uring  the  summer  of  1925  an  investigation  was  made  of  the  possibiStr 
of  the  transmission  of  a  plant  disease  by  this  Capsid. 

The  following  is  largely  taken  from  tlie  author's  summax\* :  Ihr. 
anatomy  and  histology  of  the  alimentary  canal  of  P.  serifftfts.  the 
structure  of  the  salivary  glands,  mouth-parts,  etc.,  and  the  prrsecct 
of  bodies  that  may  be  parasites  in  the  anterior  part  of  the  saii\'ar; 
glands  are  discussed,   l^e  effect  of  the  feeding  of  P.  seriatiis  on  Hbc 
plant  cells  is  described ;  a  study  of  the  tissues  of  infested  cotton  sboms. 
in  addition  to  malformations  of  the  cells,  the  presence  of  cell  incloskxis 
near  the  site  of  the  puncture.    In  certain  preparations  the^  cc] 
inclusions  have  the  appearance  of  an  invading  or  de\'cloping  i):trasit'- 
So  far  as  the  transference  of  material  by  the  insect  from  plant  t-. 
plant  is  concerned,  experiments  with  vital  dyes  were  negative.  Ob- 
servations suggest  the  possible  presence  of' an  organism,  which  i>: 
transmitted  by  P.  seriatus  and  Ly^ts  praiensi&,  L.,  that  does  not 
penetrate  far  from  the  point  of  introduction. 

Field  experiments  show  that  the  material  injected  by  scrtdiu- 
does  not  spread  far  from  the  ])nint  of  injury.  So  far  as  was  \Tsibit: 
externally,  plants  showed  a  comi)letc  recovery  from  the  t  tiects  (spJt 
lesions  with  swellings)  of  all  inoculations  with  crushed  hoppers,  etc, 
except  in  the  region  of  the  lesions,  which  did  not  develop  further.  Ibr 
appearance  of  a  systemic  disturbance  sometimes  observed  in  infected 
fields,  therefore,  seems  to  be  due  to  the  multiplicity  of  bites,  and  the 
shedding  of  squares  seems  to  be  due  to  a  bite  nearby. 

Porter  (B.  A.)  &  Sazam.\  (R  R).  Xttftnence  oi  BtadmaoL  IBitat 
on  the  Efficiency  of  Lubricating-oil  Emulsiom  in  the  Control  of 
the  Sm  Jos6  Scale.-  /  l^rtc.  Res.,  xl,  no.  8,  pp.  755-766.  4  %s.. 
8  refs.    Washington,  D.C.,  15th  April  1930. 

An  account  is  given  of  ex^^eriments  undertaken  from  1923  to  1928 
to  test  the  comparative  efficiency  of  oil  emulsions  in  combination  with 
Bordeaux  mixture  against  Aspiifiofus;  pernict'osns,  Comst.  (San  Jos^^ 
scale)  in  summer  treatment  oi  apple  and  dormant  season  treatment 

of  peach  trees. 

hubricating-oil  emulsion  was  foimd  to  be  reduced  in  eliiciency  when  ; 
Bordeaux  mixture  was  added  at  the  usual  strengths  (2-3-50  to  4-6^)). 
This  reduction  appeared  with  dormant  spra3rs  of  low  concentrations  of 

oU  and  practically  disappeared  under  the  conditions  of  these  experi- 
ments when  the  oil  rnritent  reached  1-5  per  cent.  [cf.  R.A.E.,  A,  xv. 
423!.  In  summer  spra\  ing  it  is  very  marked  with  oil  concentration^, 
up  to  2  per  cent.  The  authors  believe  that  the  Bordeaux  mixture  actf 
in  a  mechanical  way  by  absorbing  a  certain  volume  of  oil  and  thib 
preventing  it s  penetration  into  the  insect.  It  is  therefore  recommended 
that  the  oil  content  of  an  emulsion  for  dormant  spra>ing  should  be 
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oderately  increased  whenever  Bordeaux  mixture  at  full  strength 
to  be  added,  and  that  emergency  applications  of  oil  in  summer  should 
:  made  separately  and  not  in  combination  with  one  oi  the  regular 
ordeaux  sprays. 

iET^Y  (D  ).  The  Biology  of  the  Bean  Leai-beetlc. — Bull.  Arkansas 
Agric.  ExpL  Sta.,  no.  248,  20  pp.,  10  figs.,  10  refs.  Fayetteville, 
Ark.,  February  V9Q0. 

The  Galerucid,   Cerotoma  tri/urcata,  Forst.   (bean  leaf-beetle)  is 
xtremely  destructive  in  Arkansas  to  the  vegetative  parts  oi  bctiis, 
owpeas  and  soy-beans,  and  also  lives  an  various  weeds.  The  eggs  are 
epostted  in  the  soil  near  the  food-plant  and  the  larvae  attad^  the 
oots  and  nodules.   When  full-grown,  the  larva  forms  an  oval  cell  m 
he  earth,  from  one  to  four  inches  below  the  surface,  where  the  pre-pnpal 
.nd  pupal  periods  are  passed.    The  stages  of  the  insect  are  described, 
rhe  rate  of  development  is  largely  influenced  by  temperature  ;  at 
15^  F.  the  egg-stage  averages  7  days,  the  larval  8-8,  the  pre-pupal 
and  the  pupal  5,  whereas  at  69-8^  F.  these  periods  are  all  nearly 
rwice  as  long.   The  beetles  emerge  from  hibernation  in  April  and  early 
May,  and  only  oviposit  after  feeSng  on  the  seedling  stage  of  the  food- 
plant.    Adults  of  three  generations  were  reared  during  these  studies ; 
it  is  thought  possible  that  the  number  of  generations  occurring  during 
a  season  is  dependent  upon  the  availabilitv  of  seedling  food-plants, 
which  appear  to  stimulate  oviposition,  at  the  time  of  emergence  from 
the  soil.    Most  of  the  damage  in  Arkansas  is  caused  by  overwintered 
adults,  those  of  the  first  generation,  and  larvae  of  the  &st  and  second 
generations.    Relatively  dry  weather  is  favourable  to  the  beetle,  as  is 
also  an  abundance  of  its  most  important  wild  food-plant,  the  quailpea 
{Strophostyles  hehola).  but  it  occurs  in  number^  even  in  unfavourable 
seasons.    The  Tachmid,  Celaioria  diabroticae,  Shim.,  has  been  reared 
in  small  numbers  from  C.  trijurcata,  but  is  not  sulTiciently  numerous 
to  affect  its  abundance.    Injury  may  be  largely  prevented  by  dusting 
the  seedlings  with  arsenicals ;  two  applications  of  calcium  arsenate 
and  hydrated  lime,  1 : 10,  gives  ^ood  protection  to  beans,  acting 
chiefly  as  a  repellent.    The  plantmg  oi  cowpeas  in  late  May  and 
early  June  (or  earlier  in  the  more  southern  parts  of  the  State),  so  that 
the\-  will  have  passed  the  seedling  stage  before  the  second  generation 
adults  appear,  would  do  much  to  obviate  injury. 


CoMPTON  (C.  C).    Greenhouse  Pests. — Eni.  Circ.  Illinois  Stale  Nat, 
Hist.  Survey  Dir.,  no.  12,  112  pp.,  34  figs.    Urbana,  111.,  1930. 

The  general  insect  problems  arising  in  the  cultivation  of  flowers  and 
ornamental  plants  under  glass  in  Illinois  and  the  principles  underl>nng 
attempts  to  solve  them  are  discussed,  and  the  insect  pests  are  dealt 
with  at  some  length  under  the  heading  of  the  plant  on  which  they  are 
normally  most  destructive.  The  descriptions  of  the  injury  done  by 
each  pest,  its  Hfe-history  and  habits,  and  the  control  measures  practised 
against  it  are  based  on  the  results  of  investigations  carried  on  during 
the  past  seven  years  in  the  State.  A  section  deals  with  fumigants, 
insecticides  and  apparatus  and  contains  directions  for  the  application 
of  control  measures.  Indices  to  the  plants  and  the  popular  names  of  the 
pests  are  included,  the  scientific  names  being  given  in  footnotes. 
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FuNT  fW  v.).   The  Oriental  Pniit  Moth,  Cnrciilio  and  Codling 
in  liiinois  in  1929. —  I  tans.  Illinois  Hort.  Soc,  Ixiii,  pp. 
CentraHa.  lU..  1990. 

Notes  are  piven  on  work  against  the  oriental  fruit  moth  ^Cv  n 
molesta,  Biisckj  in  liUnois  during  19J^.  Its  parasites  are  now  suffide^ 
ly  abundant  in  the  heavily  infested  area  of  the  southern  |>art  of  tv 
State  to  play  some  part  In  controlling  it.  It  did  not  increase  tbEA 
during  the  season,  and  according  to  T.  H.  Parks,  there  was  a  sSgg 
decrease  in  Ohio.  i 

In  southern  Illinois  injury  to  peaches  b\'  the  plum  curculio  [Ct«»« 
trachelus  nenuphar,  Hbst  "!  has  increased  consid  r  il>ly  during  the  pa-v 
three  years.  Dusting  and  spraying  recommendations  for  1930  art 
given.  It  is  not  safe  to  apply  more  than  IJ  lb.  lead  arsenate  to  50  U.i. 
gals,  spray  on  peaches,  and  2  lb.  lime  should  be  used  to  each  1  lb.  lead 
arsenate.  The  dust  recommended  is  sulphur,  lead  arsenate  aad 
lime,  80  : 10  :  10.  C.  nenuphar  has  also  increased  in  numbers  in  thf 
apple  growing  districts  of  the  western  part  of  the  State.  In  plots 
2  lb.  lead  arsenate  to  50  U.S.  gals,  spray  was  applied  according  to  i 
schedule  already  noticed  [R.A.E.,  A,  xviii,  276],  the  damage  by  the 
weevil  to  apples  was  reduced  to  less  than  10  per  cent,  as  compared  v/itt 
untreated  plots  where  the  injury  averaged  54  per  cent. 

The  codUng  moth  [Cydia  pomoneUa,  L.]  was  not  quite  so  numerous 
in  the  early  broods  as  it  has  been  in  some  years,  but  there  was  a  maijoed 
increase  in  the  late  broods.    In  some  orchards  more  than  the  nsmi 
amount  of  fruit  was  infested  ;  this  was  probabh-  due  to  the  fact  thil 
the  heavy  late  applications  of  the  standard  lead  arsenate  sprays  couid 
not  be  recommended  on  account  of  the  spray  residue  situation,  la 
experiments  from  early  July  to  mid-September,  no  larvae  shelteriaig 
under  bands  treated  with  standard  beta^naphthol  survived,  and  only 
10  per  cent,  of  those  under  bands  treated  with  beta>naphthol  dissolved 
in  petrol  before  being  added  to  the  lubricating  oil  [cj.  x\m,  722-  pro- 
duced adults.    Approximately  50  per  cent,  of  the  larvae  infesting  i 
tree  can  be  trapped  under  the  bands.    In  connection  with  experimeiiu-  I 
with  certain  highly  refined  oils,  etc.,  against  the  later  broods  oi  C-  i 
pomondla  [see  next  paper],  summaries  of  the  results  obtained  with  ' 
similar  sprays  in  other  States  are  given.  ^ 

Farr.\r  (M.  D.).  Oil  Sprays  for  late  Brood  Codling  Moth.— Trans. 
Illinois  Hort.  Soc.^  Ixiii,  pp.  147-154,  1  fig.   Centralia,  lU.,  1990- 

This  is  a  brief  account  of  experiments  in  lUinois  during  1927-29, 

in  which  certain  summer  oils  at  2  per  cent,  strength  proved  satisfactor)-  ' 
against  the  second  brood  of  the  codling  moth  [Cydia  pomondla, 
h.]  on  apples,  although  they  failed  to  give  quite  as  effective  control  as  | 
lead  arsenate.    The  addition  of  nicotine  sulphate  or  derrisol,  at  the 
rate  of  1  ;  800,  increased  the  efhciency  of  the  emulsion.    Further  tests  , 
showed  that  these  oils  were  not  as  efficient  in  controlling  the  plum 
curculio  [Conoirachelus  nenuphar,  Hbst.]  on  apple  as  lead  arsenate.  ' 

Hartm AN  (H  )  The  Removal  of  Spray  Residue  by  the  Washing  Method. 
— Trans.  Illinois  HorL  Soc.,  Ixiii,  pp.  179-184.  Centialia,  Ul* 
1930. 

An  account  is  given  of  the  methods  employed  in  removing  spra^ 
residues  from  apples  and  pears  by  washing  in  dilute  hydrocfalonc 
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add.  The  washing  solution  is  prepared  by  mixing  5-7  quarts  of 
concentrated  hydrochloric  acid  (20^  with  100  gals,  water  ;  late  in 
the  season  it  is  sometimes  necessary  to  increase  the  acid  to  10-12  quarts. 
The  time  necessary  to  clean  the  fruit  varies  with  the  type  of  machine. 
Ill  the  case  of  machines  of  the  diffused  spray  or  flood-wash  principles, 
to  50  seconds  are  usually  sufficient.  With  machines  of  the  flotation 
type,  however,  where  no  great  amount  of  agitation  is  provided,  from 
4  to  5  minutes  are  often  required.  The  importance  of  thoroughly 
removing  the  acid  from  the  fruit  after  washing  is  pointed  out.  The 
best  results  are  obtained  by  spraying  or  throvnng  water  on 
the  fruit.  A  spray  of  clean  water  as  the  fruit  leaves  the  machine  is  of 
value  in  removing  the  last  traces  of  the  acid  as  well  as  such  decay- 
producing  spores  as  may  still  be  attached  to  the  fruit. 

Flint  (W.  P.)  cS:  fHAxniHR  (S.  C).  The  Oriental  Pmit  Moth  in  1929. 
— Trans.  Illinois  HorL  Soc.,  Ixiii,  pp.  430-441  &  445-446.  Cen- 
tralia.  111..  1930. 

An  account  is  given  of  the  situation  regarding  the  oriontal  fruit 
moth  [Cydia  mnle^ta,  Busck'  in  Illinois,  where  it  occurs  throughout  the 
commercial  peach  growing  area,  infestation  ranging  from  1  to  25  per 
cent.  Adults  of  the  overwintering  generation  appear  about  the  time 
the  trees  are  in  full  bloom.    Larvae  of  the  first  three  generations  feed 
largely  on  the  new  tMrigs,  and  it  is  those  of  the  fourth  generation, 
which  begin  to  appear  at  the  end  of  July,  that  cause  most  of  the  injury 
to  the  fruit.    The  late  fourth  and  the  fifth  generation  larvae  depend 
for  their  food-supply  mainly  on  the  late  varieties  of  peach  and  apple, 
if  they  are  available.   If  apple  and  peach  are  to  be  interplanted  at  all, 
the  former  should  be  an  early  maturing  variety.   Of  a  number  of 
sprays  tested,  the  best  results  were  obtained  with  one  consisting  of 
5  lb.  hydrated  lime,  1  lb.  lead  arsenate  and  1(T  lb.  talc  that  can  be 
passed  through  a  3()()  mesh  sieve,  mixed  with  1  per  cent,  by  weii^ht 
of  refined  oil,  and  50  U.S.  f.:Mlr,  water  ;  this  reduced  infestation  by  50  per 
cent   The  use  of  hydrated  liaie  in  excessive  quantities  (about  15-25  lb. 
to  50  U.S.  gals,  water)  gave  a  very  poor  degree  of  control  and  left  a 
large  amount  of  residue  on  the  fruit  [c/.  RA,E.,  A,  xvii,  723  ;  xviii, 
388].   In  dusting  experiments  it  was  found  that  the  addition  of  5  per 
^■ent.  by  weight  of  oil  to  the  dusts  increased  their  adhesiveness.  In 
one  plot  dusted  with  a  mixture  of  90  lb.  hydrated  lime,  10  lb.  lead 
^senate  and  5  p)er  cent,  of  white  oil,  nine  applications  being  made 
from  the  fall  of  the  petals,  infestation  amounted  to  5-1  per  cent.,  as 
compared  with  24*5  per  cent,  in  the  untreated  plot. 

Graham  (S.  A.).   Ornithology  and  Forest  Entomology.— Pa/).  Michigan 
Acad,  Set.,  xi,  pp.  38»-397,  1  fig.    Ann  Arbor,  Mich..  19a0. 

^rinp  in\  e=;tigations  on  the  effect  of  various  en\dronmental  factors 
on  the  larch  sawfly,  L\i;aeonefnatH$  erichsom,  Htg.  \R.A.E.,  A,  xviii, 
the  infiuence  of  birds  was  studied  to  some  extent  in  Minnesota, 
widtlie  observations  made  are  described  in  this  paper.  It  is  concluded 
tliat  the  effect  of  birds  in  this  case  is  relatively  slight,  because  the  larvae 
&re  usually  found  on  the  slender,  flexible  twigs  at  the  tips  of  the  branches, 
whereas  even  small  birds  prefer  the  more  substantial  twigs  and  branches. 
It  seems  highly  probable,  however,  that  birds  might  be  extremely 
u»oei  as* 
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useful  in  reducing  the  numbers  of  insects  under  other  dicamstance 
their  effectiveness  being  directly  proportional  to  the  accessibUtty  d 
their  prey.  ' 

Bryson  (H.  R.).  a  fltodj  of  Fiild  VnMam  u  idatod  to  WiiMiOB^ 

Infestations  (Bloteridae). — /.  Econ.  Ent.,  xxiii,  no.  2,  pp.  903-315, 
1  ref.   Geneva,  N.Y.,  April  1930. 

The  following  is  taken  from  the  author's  summary :  Studies  ol  the 
injury  caused  by  wireworms  to  maize  grown  on  land  subjected  to 

various  farming  practices  were  carried  out  in  Kansas  from  1924  to 
1929  and  indicate  that  the  severity  of  infestations  is  influenced  bv 
the  various  methods  employed.  A  perceptible  increase  in  injurr 
\vas  evident  in  the  rate  of  planting  experiments  when  the  plants  \wr 
spaced  20  inches  or  inore  apart.  This  fact  also  held  true  for  the  ra:c 
and  date  of  planting  tests  started  in  1929,  the  injury  being  greater  to 
maize  planted  on  2nd  May  than  to  that  planted  on  18th  bGlv.  The 
date  and  method  of  planting  experiments  showed  a  greater  injun* 
to  maize  planted  between  31st  March  and  10th  May  than  to  that 
planted  later.  Listed  maize  (over  which  the  soil  is  thro\\'n  in  the  form 
of  a  ridge  as  it  is  sown)  suffered  least,  wlicieas  there  was  very  Uttle 
difference  in  tiie  percentage  of  injur}  between  maize  planted  on  the 
surfBu:e  and  that  in  the  open  furrow. 

Observations  on  crop  rotation  systems  indicate  that  those  including 
wheat,  oats  and  lucerne  are  conducive  to  infestation  if  the  land  is 
allowed  to  become  grassy  before  preparing  the  seed-bed  for  the  next 
year's  crop.  Maize  planted  on  land  on  which  it  had  been  grown  for  a 
period  of  years  showed  less  injury  than  that  grown  in  rotations. 
Madze  planted  on  stubble  land  (wheat  or  oats)  ploughed  on  15th  Septem- 
ber had  a  greater  infestation  than  on  that  ploughed  immediatdiy  after 
harvest. 


Pack  (H.  J.)  &  Dowdle  (V.).  A  wild  Host  of  Mineola  scitulclla. — J. 
Econ.  Lni.,  xxiu,  no.  2,  p.  321.    Geneva,  N.Y.,  April  1930. 

Mineola  sciUdella,  Hulst.  which  has  caused  considerable  injurv*  to 
apricot  and  prune  fruits  in  southern  Idaho,  was  reared  there  in  June 
and  July  1929  from  galls  caused  by  an  ascomycete,  Plowrighiia  nwrbo^, 
which  were  very  numerous  on  the  branches  and  stems  of  choke-cherry 
{Prwnus  mdanocarpa)  in  one  locality,  and  were  almost  invariably 
infested  with  Lepidopterous  larvae.  Several  adults  of  a  smaller 
dark  brown  species  also  emerged  from  the  galls.  M.  scittddlawBSTeaxtd 
from  wild  plum  in  another  locality  early  in  the  summer. 

Haseman  (L.).  The  Beniia  Fir  Lam  anl  ite  IMiod  ol  teUar 
Food.— y.  Econ.  Ent.,  xadii,  no.  2,  pp.  316-321.  2  pis.,  1  ^. 
Geneva,  N.Y.,  April  1930. 

The  anatomy  of  the  digestive  tract  of  the  larva  oi  MttyeMa  (Phyio- 
phaga)  de^nchr,  Say,  is  described  in  detail.  The  larva  takes  only 
liquid  food  and  appears  to  he  well  equipped  physically  to  extract  nourish- 
ment from  j)lant  tissues.  A  study  of  the  digestive  tract  fails  to  explain 
why  it  is  able  to  mature  more  successfully  on  one  strain  of  wheat 
than  on  another. 
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In  the  discussion  that  followed,  R.  H.  Painter  stated  that  cells 
inside  the  plant,  and  4  or  5  cells  away  from  the  larva,  have  been  observed 
to  be  injured,  and  it  is  probable  that  secretions  from  it  pass  to  these 
cells,  wl^h  are  far  beyond  the  reach  of  the  mouth-parts. 

Painter  (R.  H.).    11»  Biotogical  SMni  of  Beniaa  Fly.—/. 

Econ.  Fnt.,  xzUi.  no.  2,  pp.  2  refs.  Geneva.  N.Y., 

April  ld30. 

Evidence  is  presented  indicating  that  the  differences  obtained  by 

various  investigators  on  the  resistance  of  certain  vadeti^  of  wheat 
to  attack  by  Mayetiola  (Phylophaga)  destructor.  Say,  may  be  accounted 
lor  by  the  presence  oi  distinct  biological  or  physiological  strains  of  the 

fly. 

The  following  is  taken  from  the  author's  summary  .  Under  field 
conditions  some  ci  the  varieties  of  wheat  in  the  soft  wheat  belt  of 
south-eastern  Kansas  show  a  different  degree  of  infestation  to  that 
ocrnrring  when  they  are  attacked  in  the  hard  wheat  belt  of  central  and 
Western  Kansas.  Two  varieties  t!iat  were  respectively  susrpptihle 
and  resistant  in  one  region  proved  equally  susceptible  in  thr  otfu  r, 
and  some  varieties  were  found  to  be  resistant  in  both  regiuub.  Under 
mufonn  greenhouse  candittas  flies  from  the  two  reglms  gave  in- 
festations approximating  to  the  respective  field  results.  Strains  from 
Ohio  and  Indiana  gave  infestations  differing  from  those  of  the  two 
Kansas  strains  and  from  each  other.  Infestation  V>v  flies  from  the 
hard  wheat  belt  of  wheat  varieties  planted  on  a  wide  range  of  soils 
did  not  vary  greatly  from  the  normal  for  liies  from  this  source.  Strains 
of  M.  destructor  with  different  infestation  capacities  may  be  selected 
from  central  Kansas  flies  by  the  use  of  individual  pairs  and  by  mass 
selection.  In  the  former  case  strains  have  been  carried  through 
3  exonerations  without  change  in  their  infestation  abilities.  It  is 
concluded  that  these  differences  in  tly  population  are  not  due  prnnarily 
to  ecological  conditions.  The  data  tend  to  show  that  the  population 
of  ill.  destructor  in  any  one  locality  consists  of  a  mixture  of  two  or  more 
genetically  distinct  strains  that  differ  in  their  ability  to  infest  various 
^vfaeat  varieties. 

KuvTER  (R.  H.).  ObMrntimi  on      BIqlagy  of  tlw  HsiiiaiL  Hy.— 

J.  Econ.  EfU,,  xxiii,  no.  2,  pp.  326-328,  3  refs.  Geneva,  N.Y., 
April  2930. 

Certain  Hfe-history  observations  made  on  Mayefiola  {Phytophaga) 
«*sintchrt  Say,  during  the  isolation  of  biological  strains  [see  preceding 
paper]  are  recorded.   Females  were  allowed  to  oviposit  on  wheat 

plants  of  one  vari'^t\^  possessing  only  3  leaves.  The  positions  of  the 
^ggs  were  recorded,  ind  after  the  formation  of  the  puparia  the  plants 
Were  dissected  to  dtterniine  their  position  with  respect  to  the  different 
leaf  sheaths.  It  was  shown  that  the  percentage  uf  eggs  that  give  rise 
^0  puparia  was  0  on  the  first  (outer)  leaf.  6-45  on  the  second,  and 
*5-4  on  the  third  (central)  leaf.  A  comparison  of  the  percentage  of 
survival  of  ei:gs  laid  on  the  third  leaf  with  the  total  of  those  on  all  leaves 
01  all  varieties  studied  show^^  that  there  is  a  mortalitv  of  about  25  per 
cent,  in  the  latter  due  to  the  position  of  the  eggs  on  the  plant.  The 
pwked  decrease  in  percentage  survival  from  the  central  leaf  outward 
^  comparable  with  the  increase  in  deposition  of  cellulose  in  the  cell 
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walJs  of  the  wheat  crown  where  the  larvae  must  b^in  feeding.  It  is 
therefore  suggested  that  the  inabiiiiN'  to  begin  feeding  on  the  onter 
leaves  may  be  due  to  the  presence  of  cellulose  or  to  some  condition 
arising  with  it.  These  facts  are  of  interest  In  ccmnection  with  the 
resistance  of  certain  cereals  to  infestation. 

The  progeny  from  isolated  single  pairs  of  the  fly  was  predominant  ly 
of  one  sex.  In  one  case  74  females  and  no  males  were  reared  from  one 
pair.  This  fact  reduces  the  importance  of  the  migratioii  of  single 
females. 

Reexts  (G.  L).  nnnsportaikm  of  the  iUlrili  Wwfll  I9  Bailiw 
Cars.— 7.  EeoH,  Ent.,  xxiii,  no.  2,  pp.  329-^1.  Geneva,  N. Y.. 
April  1990. 

Much  of  the  information  contained  in  this  aceoimt  of  studies  canied 
out  in  Utah  in  1928  on  the  occurrence  of  Hypera  vanabilis,  ItttsL, 

{Phylonomus  posticus,  Gyll. )  in  lucerne  hay  and  meal  has  already  been 

noticed  [R.A.E.,  A.  xvii,  5vS41,  but  more  detailed  investigations  are 
described  showing  the  danger  of  its  distribution  by  means  of  railway 
cars  that  have  carried  infested  hay. 

Bigger  (J.  H.V    Notes  on  the  Life  History  0!  the  Clover  Root  Cuiculio, 

Sitona  hispidula  Fab.,  in  Central  Dlinois.—  J.  Econ.  Ent.,  xxiii, 
no.  2,  pp.  334-342,  1  pi.,  4  refs.    Geneva,  N.Y.,  April  1930. 

A  study  of  the  life-history  of  Sitona  hispidula,  F.  (clover  root  cur- 
culio\  a  ]>otentially  serious  pest  of  clovers  and  lucerne,  has  been  carried 
on  since  1924  in  central  Illinois.    The  most  imjxjrtant  records  were 
obtained  during  the  seasons  1925-27.   All  stages  of  the  weevil  are 
described,  and  details  are  given  of  the  technique  employed  in  experi- 
mental work.   The  adults  emerge  during  June  and  July  and  live 
practically  an  entire  year.    They  are  active  until  continuous  hot  weather 
sets  in  and  then  inactive  until  early  autumn.    Feediiif^  nu  the  leaves 
of  clover  and  lucerne  begins  in  the  first  part  of  September,  continues 
until  frosts  occur,  and  is  renewed  during  warm  periods  in  late  autumn 
and  winter.   Activity  is  resumed  in  the  latter  part  of  the  following 
March  and  continues  until  death.    The  greatest  mortality  occurs 
after  1st  May,  although  many  adults  die  during  the  winter.  Mating 
bcE'in^;  about  the  middle  of  Sept«-mber  and  recurs  during  all  active 
]>eiiocis.    Tlie  adults  survived  submergence  in  water  for  24  hours  and 
recovered  after  being  frozen  in  ice.    They  seldom  fly,  but  are  capable 
of  flights  of  considerable  length  and  have  been  collected  on  wheat 
at  least  half  a  mile  from  the  nearest  clover,  though  they  refused  to 
feed  on  wheat  in  the  laboratory.    Oviposition  is  most  general  when 
the  temperature  is  between  50  and  7S^F..  but  has  been  observed  at 
40  .    It  begnis  about  mid-October,  occurs  occasionally  during  the 
winter  and  continues  from  March  until  the  death  of  the  adults.  The 
eggs  are  laid  both  by  night  and  day  ;  80-90  per  cent,  are  deposited  in 
the  soil  and  the  remainder  on  plants.  About  150  eggs  are  laid  by  a 
female,  of  which  about  27  per  cent,  are  deposited  before  the  winter. 
Eggs  laid  in  autumn  be^'in  to  hatch  early  in  May.    Those  deposited 
in  spring  liatcli  in  I.>  21  days.    The  larvae,  which  are  much  more 
injurious  than  the  adults,  may  be  found  in  the  soil  of  clover  fields 
1-^  inches  deep  from  1st  May  to  the  middle  of  June.    They  feed  for 
3  or  4  weeks  on  the  nodules  and  small  roots  of  clover  and  lucerne. 
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i  he  pupal  period  lasts  17-22  days  aiid  chiefly  occurs  in  J  uiie,  correspon- 
img  with  the  first  cutting  of  lucerne  and  fsreceding  the  cutting  oi  red 
clover  by  2-3  weeks.  Hibernation  occurs  in  the  adult  and  egg  stages 
mder  leaves  and  rubbish  in  the  fields. 


UsT  (G.  M.).  Some  EtXperiences  in  breeding  Trichogramma  minutum 
Biltir. — y.  EcoH.  EfU.,  xxiii,  no.  2,  pp.  342-34a  Geneva,  N.Y., 
April  1930. 

An  account  is  given  of  experiments  in  breeding  Trichogramma 
mntditm,  Riley,  on  eggs  of  Sitotroga  cereaUUa,  Ol.,  in  1928  and  1929  in 

Colorado.    The  technique  employed  was  developed  largely  from  that 
of  Flanders   [R.A.E.,  A,  xviii,  301,  etc.].     Of  10  different  grains 
nsed  in  breeding  .S.  cerraleUa,  maize  and  wheat  proved  to  be  tlie  b<'st  ; 
•he  larvae  prefer  wheat  to  maize  as  they  are  able  to  enter  the  grain  m  ire 
easily,  but  the  moths  from  wheat  are  smaller  and  not  so  desirabie. 
The  grain  was  placed  in  bins  48  ins.  long,  26  wide  and  3  deep,  covered 
with  slatsi  in.  apart.   These  were  stacked  in  piles  8  high  on  an  incline 
of  about  30  degrees  with  the  stacks  arranged  with  an  aisle  24  ins.  wide. 
Many  of  the  moth<;  work  upward  into  this  aisle  where  thev  are  collected 
by  means  of  siu  tion  from  a  vacuum  sweeper     These  hms  proved  too 
long  to  be  handled  witii  ease,  and  grain  was  less  iieavily  infested  in  the 
centre  than  toward  the  ends.   Of  the  two  types  of  oviposition  cages 
employed  one  is  similar  to  that  used  by  Flandm  in  which  the  eggs 
drop  through  a  screen  [xvii,  560] .   The  other,  developed  by  C.  Bj  urman, 
is  a  standard  battery  jar,  6  by  8J  ins.    The  moths  are  taken  directly 
into  it  1>\  the  suction  collector  and  retained  by  an  inverted  manila 
paper  cone  that  fits  closely  in  the  top.    The  egg-laying  device  is  based 
on  the  theory  that  the  moth  pushes  her  eggs  into  crevices  where  there 
is  a  certain  amount  of  friction  on  the  tip  of  the  abdomen.   It  is  made 
by  wrapping  a  manila  paper  cylinder  3}  ins.  in  diameter  and  5  ins.  high 
in  a  spiral  fashion  with  a  ^  in.  tape  of  medium  to  light  celluloid, 
lr^viri!7  \  in.  between  the  spirals.    The  celluloid  tape  is  slightly  curved 
laitrdlly,  and  the  convex  side  is  against  the  cylinder,  thus  leaviiitr  each 
edge  slightly  raised.    The  females  then  push  their  eggs  under  tiie  tape 
from  both  sides.   When  the  tape,  which  has  been  fastened  at  each  end 
by  a  paper  dip.  is  removed,  practically  all  the  eggs  adhere  to  the 
cylinder  and  can  be  handled  on  it  or  brushed  off.    A  few  notches  should 
be  plarpd  in  the  lower  end  of  the  cylinder  tr»  allow  tlic  moths  to  crawl 
in  and  out.    A  second  cylinder  having  a  diameter  greater  by  \  in.  is 
dropped  over  the  first  to  shade  the  moths  from  the  light.    One  cylinder 
will  supply  oviposition  surface  for  5,000-8,000  moths  if  it  is  renewed 
each  day. '  By  this  method  waste  of  energy  on  the  part  of  the  moths  is 
prevented  and  increased  egg  production  is  secured. 

\o\v  humiditv  was  found  to  prevent  the  larvae  from  entering  the 
grain.  Whereas  with  a  humidit}'  of  2(1  per  cent,  no  larvae  entered 
the  grain,  more  than  56  j.>er  cent,  entered  in  the  incubator  with  a  relative 
humidity  of  about  80  per  cent,  in  order  to  overcome  the  great  loss 
of  newly  hatched  larvae  that  occurs  in  the  course  of  infesting  new 
supplies  for  spring  moth  production,  small  quantities  of  grain  are 
kept  in  an  incubator  at  a  temperature  of  80-8vS^  F.,  where  the  humidity 
can  he  maintained  at  about  80  per  cent,  until  the  larvae  have  made 
an  entrance. 

An  account  is  given  of  attempts  to  control  with  sulphur  two  species 
ol  mite  that  lui^er  the  production  of  5.  cereaUUa,  the  preliminary 
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results  of  which  have  already  been  noticed  [xvii,  184].  Only  vd 
sulj^urs  of  a  number  tried  proved  effective,  but  the  reason  for  tb^ 
not  been  determined.  The  greatest  difficulty  in  haxidling  ?1 
mmutmn  is  an  irregular  rate  of  reproduction.  Although  the  sulpbd 
contributes  to  this,  the  condition  may  prevail  in  its  absence.  Egg>  ^ 
5.  cereaUUa  are  more  readily  parasitised  after  being  stored  in  a  refrigeal 
tor,  the  best  results  being  obtained  from  those  kept  at  38-40°  F.  foi 
from  4  to  15  days.  They  have  been  parasitised  to  a  limited  carted 
after  being  held  for  82  days  at  38°  F.  Parasites  reared  on  eggs  tM 
were  parasitised  after  62  da\'s  were  about  12  hours  longer  in  developinj 
than  those  reared  on  fresh  eggs.  Eggs  should  be  stored  where  moistx^ 
is  high  enough  to  prevent  rapid  dessication.  Storage  of  e^gs  ofiers 
great  possibilities  in  meeting  the  demand  for  large  numbers  of  parasiicsi 
for  a  definite  time.  In  view  of  the  possibility  that  the  diorion  of  the. 
0ggs  may  harden  to  a  point  where  parasitism  becomes  imp)ossib]e,  m 
account  is  given  of  a  method  developed  by  L.  B.  Daniels  b\^  which  the 
gram  weight  necessary  to  puncture  an  egg  with  a  point  of  given  sm 
is  determined.  This  varies  in  the  case  of  eggs  from  different  localitirt 
and  mcreases  as  they  grow  older.  The  chorion  may  be  slightly  soltene>i 
by  placing  the  eggs  on  moist  blotting  paper  or  by  refrigeration  in  i 
moist  chamber.  Cold  storage  of  Trichogramma  has  not  proved  very 
effective.  The  best  results  have  been  secured  when  the  eggs  are 
placed  in  the  refrigerator  on  the  fifth  or  sixth  day  of  an  8-day  develop- 
ment period  of  the  parasites,  with  high  humidity  and  a  temperature 
of  35-40^  F. 

In  the  discussion  that  followed.  J.  L,  Horsfall  stated  that  the  difficuhy 
of  mite  infestation  of  clothes  moth  larvae  had  been  overcome  by  xht 
use  of  fine  dusting  sulphur  mixed  with  rabbit  fur  as  a  breeding  medhun. 
W.  E.  Hinds  stated  that  the  difficulty  experienced  had  been  not  that 
the  use  of  sulphur  decreased  oviposition  of  Sitotroga,  but  that  the 
parasite  declined  to  attack  the  eggs  where  sulphur  had  been  used  [cj, 
xviii,  70 j. 

Hawkins  (J.  H.)    Wireworm  Control  in  Blaine.    /    Earn.  Ent.. 
xxiii,  no.  2,  pp.  Geneva,  N.Y.,  April  1930. 

The  following  is  taken  from  the  author's  abstract :  AgrioUs  mamcta. 
Say  (wheat  wireworm)  is  a  serious  pest  of  field  and  vegetable  crops  in 
Maine  [cf.  R.A.E.,  A,  xvii,  691.  An  upland  species  oi  Melanotus  has 
recentl}'  become  second  iu  importance,  completely  destroying  large 
areas  of  sweet  maize.  Certain  cultural  practices  and  immune  crops 
have  been  found  to  be  effective  in  checking  wireworm  infestations. 
Meadows  and  oat-fields  seem  to  be  favourite  breeding  grounds  of  A, 
mancus,  whereas  clover,  buckwheat  and  peas  are  resistant  to  its  attacks; 
potatoes  are  highly  susceptible.  A  fertiliser  is  useful  in  strengthening 
plants  to  withstand  wireworm  attacks.  Drainage  is  helpful  in  cot- 
troiUng  A.  mancus,  but  autumn  ploughing  is  only  partly  e£fective. 

Carter  (W.).  Economic  Application  of  Insect-Association  Studies.— 
J.  Econ,  Eni,,  xxiii,  no.  2,  pp.  353-356.  Geneva.  N.Y.»  April 
1930. 

Studies  of  insect  associations  may  be  of  use  to  supplement  standard 

methods  of  dealing  with  the  probN  nis  of  economic  entomolof^-.  The 
reactions  of  each  species  are  considered,  not  as  isolated  phenomena. 


uiyiii^cu  by  GoOglc 


481 


:  in  relation  to  the  reactions  of  other  species  with  which  it  is  associated, 
ity  species  enooimtered  being  at  least  potentially  significant  even 
lugh  its  numbers  may  be  so  small  as  to  eliminate  it  from  statistical 
\lysis.  Such  studies  carried  out  over  a  number  of  \'cars  provide 
ta  on  the  biology  of  species,  food-plant  relationships,  relations 
Lween  climate  and  species,  cyclic  phenomena,  plant  disease  vectors, 
d  the  control  ol  waste  lands  as  reservoirs  for  economic  and  potentially 
momic  insects.  Association  studies,  when  conducted  in  connection 
th  economic  projects,  only,  involve  the  additional  cost  for  the  routine 
>our  necessary  in  the  sorting  and  counting  of  insects,  but  such  studies 
i  well  worth  undertakmg  as  sf/priratr  and  independent  projects,  since 
e  results  are  certain  to  be  oi  wide  economic  application. 


(F.  L.).  A  Comparison  of  four  Methods  for  estimating  the 
relative  Toxicity  of  Stomach  Poison  Insecticides.— /.  Econ.  Ent. , 
xxiii,  no.  2,  pp.  357^70,  4  ftgs.,  5  refs.    Geneva,  N.Y.,  April  1930. 

In  order  to  select  the  method  best  adapted  for  a  general  survey  of 
jlative  toxicity,  a  comparative  study  was  made  of  several  methods  of 
etermination.  The  relative  effect  of  acid  lead  arsenate  and  sodium 
uosilicate  on  the  fourth  instar  larvae  of  the  silkworm  [Bombyx  tnori, 
..]  was  ascertained  by  the  following  methods :  the  sandwich  method 
R.A.E.,  A.  xviii,  311]  applied  to  the  estimation  of  the  median  lethal 
lose,  f .  e. ,  the  dose  that  kills  50  per  cent,  of  the  insects  ;  the  same  method 
LSed  for  the  determination  of  the  relation  between  dosage  and  speed 
»f  toxic  action  ;  and  the  simple  cage  test  in  which  the  silkworms 
^'ere  allowed  to  feed  on  mulberry  leaves  sprayed  with  acid  lead  arsenate 
liid  sodium  liuosilicate,  both  at  2  lb.  to  50  U.S.  gals,  water,  and  on  others 
lusted  with  the  same  compounds,  the  peiuid  in  which  there  was  a 
'>0  per  cent,  mortality  being  then  determmed  for  each  group  of  larvae, 
rhe  results  indicate  that  the  toxicity  of  sodium  fiuosilicate  to  the 
[ourth-instar  silkworm  ranges  from  1  to  2  times  that  of  acid  lead 
arsenate,  according  to  the  criterion  of  toxicitv.  Sodium  fiuosilicate 
incapacitates  the  silkworm  more  quickly  than  does  acid  lead  arsenate, 
but  the  latter  may  kiil  the  larva  more  rapidly  than  the  former. 

Methods  by  which  bisects  are  permitted  to  consume  freely  unlenown 
quantities  of  poison  are  unsuitabk  for  the  determination  of  the  relative 
toxicity  of  stomach  poisons,  because  the  observed  effects  are  usually 
produced  by  unequal  rnean  doses.    The  cage  test,  however,  with 

appropriate  insects^  is  probably  suitable  for  measuring  relative  effective- 
ness. 


Smith  R  \\  y  A  brief  Report  on  the  Tank-mixture  Method  of  using 
Oil  Spray.— /.  Econ,  Ent,,  xxiii,  no.  2,  pp.  376-^2.  Geneva, 
N  Y.,  AprU  1930. 

The  following  is  taken  from  the  author's  abstract  :  In  \'iew  of 
the  varying  results  sernp^d  with  the  large  number  of  proprietary  brands 
of  highly  refined  oil  emulsion  sprays  now  on  the  niarki't,  the  necessity 
has  arisen  for  a  formula  by  wliich  a  spray  of  a  known  composition  can 
be  obtained  Investigations  indicate  tHat  when  the  type  of  oU  best 
suited  for  spraying  Citrus  is  used,  the  principal  quality  of  the  spray 
njixture  is  that  which  relates  to  the  quantity  of  oil  deposited  and 
^ne  uniformity  of  oil  coverage.  Tests  showed  that  it  is  entirel\'  |)ractic- 
^oie  with  modern  orchard  sprayers  to  maintain  a  uniform  mixture  of 
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water,  emulsifier  anrl  pure  oil,  added  separately  to  the  spray  tank  [to 
which  the  term  "  tank  mixture  "  is  applied],  by  using  lirt^e-sized  bla4ies 
on  the  agitators  and  increasing  the  speed  of  the  agitator  shaft  to  about 
225  r.p.m.  [R.A.E.,  A,  xviii,  2101.  By  dyeing  the  spray  oil  and 
placing  a  piece  of  heavy*MralIeid  glass  tubing  at  each  end  of  the  spray 
hose,  one  between  the  tank  and  the  hose  and  the  other  between  the  hose 
and  the  nozzle,  the  fact  was  determined  that  the  oil  globules  do  not 
coalesce  or  float  out  to  any  material  extent  in  passing  through  the 
hose.  Microscopic  studies  of  ^aIIlples  taken  from  the  tank  and  from 
the  nozzle  showed  that  even  tiiough  globules  of  relatively  large  size 
might  pass  through  the  hose,  these  are  broken  into  very  sinaJl  ones 
quite  comparable  to  those  in  proprietary  emulsions  as  a  result  of  being 
forced  through  the  nozzle  under  a  pressure  of  300  lb. 

Studies  on  the  quantity  of  oil  deposited  on  ritrns  leaves  and  on  glass, 
25  sq.  ins.  being  used  as  the  unit  of  area,  showed  that  certain  pro- 
prietary emulsions  deposited  three  times  as  much  oil  as  others.  The 
average  amount  deposited  on  the  glass  was  21  mgm.  Tests  vrith  the 
tank  mixture,  using  calcium  caseinate  spreader  at  the  rate  of  i  lb.  to 
100  U.S.  gals,  water,  showed  a  de}x>sit  of  22  mgm.  of  oil.  All  tests  were 
made  wth  2  i>er  cent,  of  actual  oil  in  the  spray.  A  reduction  of  50  f>er 
cent,  in  the  present  cost  of  emul.<uon  is  made  possible  by  the  use  of 
the  tank  mixture. 


DeT  oxr,  (D.  M  ),  Reii)  (\V.  J.^  &  D.\RLKV  M  ).  The  Plant  as  a 
Factor  in  the  Action  of  Bordeaux  Mixture  as  an  Insecticide.  -  /. 
Econ.  EjU.,  xxiii,  no.  2,  pp.  38vi-^i90,  2  graphs,  11  refs.  Geneva, 


Previous  work  regarding  the  use  or  actioTi  of  Bordeaux  mixture  as 
a  fungicide  or  insecticide  is  briefly  reviewed.  In  order  to  become 
effective,  it  appears  that  it  must  be  rendered  soluble.  It  has  been 
suggested  that  the  most  important  agents  rendering  copper  soluble 
from  a  Bordeaux  mixture  spray  film  are  atmospheric  conditions,  e^>e- 
ci ally  moisture.  On  the  other  hand,  it  has  been  stated  that  the  epidermis 
of  the  leaf  is  to  a  cfrtain  extent  permeable  to  the  dissolved  substances 
occurring  in  the  cell  sap,  and  that  hence  the  dew  without  and  the  cell 
sap  within  cause  exmosis  to  take  place,  rendering  the  copper  hydroxide 
at  least  partly  soluble.  An  account  is  given  of  experiments  carried 
out  to  test  these  statements. 

Tests  with  inverted  petri  dishes  covered  with  capping  membranes 
[R.A.  /:.,  A,  xvi,  '?18  ami  rontaining  sugar  solutions  or  exjiressed  plant 
juices  showed  that  copper  could  be  dissolved  from  Bordeaux  mixture 
residues  sprayed  on  the  capping  membranes.  Distilled  water  used 
in  the  same  manner  gave  negative  results.  Rain<-water,  collected  over 
a  period  of  approximately  3  months,  that  had  passed  through  glass 
funnels  containing  filter  papers  covered  with  Bordeaux  mixture  gave 
negative  chemical  tests  for  copper.  Soluble  copper  was,  however, 
very  readily  detected  in  rain-water  collected  from  plants  that  were 
previously  sprayed  with  Bordeaux  mixture,  and  in  distilled  or  tap 
water  in  which  sprayed  leaves  had  been  washed.  Leafhoppers  will 
die  in  a  short  time  upon  plants  that  have  been  sprayed  with  Bordeaux 
mixture  although  protected  from  rain  and  dew,  some  factor  other  than 
precipitation  rendering  the  copper  .soluble. 

Kefractnmeter  readings  of  the  juices  of  sprayed  and  unsprrn-rd  plants 
showed  that,  in  the  case  of  plants  of  \igorous  growth,  the  solid  (sugar) 
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tent  of  the  sprayed  plants  was  generally  lowered  for  about  two  da3'S 
yw  that  of  the  imsprayed  plants,  but  soon  rose,  and  with  few  excep- 
ts remained  higher  than  that  of  the  unsprayed  plants  for  about  two 

Long  (D  M.),  Reid  (W  J  )  ^  Darley  (M.  M  ).  The  Toxicity  of 
Copper  to  the  Potato  Leafhopper. — /.  Econ.  Eni.,  xxiii,  no.  2, 
pp.  390-394,  1  graphi,  2  refs.    Geneva.  N.Y..  AprU  193(>. 

The  following:  is  largely  taken  from  the  nnthors'  abstract  :  Copper 
phate  solutions  of  known  strength  containing  5  per  cent,  sugars 
re  fed  to  nvmphs  of  Empoa'^ca  fahae,  Harr.  (potato  leafhopper) 
ough  capping  membranes  ]^R.A.L.,  A,  xvi,  70],  Dilutions  to  and 
'Juding  1  :  6,500  (  0012  N)  gave  a  rather  high  degree  of  toxicity, 
e  nymphs  lived  for  an  average  of  12  days  upon  a  5  per  cent,  sugar 
ution  and  an  average  of  3  days  upon  distiUed  or  tap  water.  The 
pematant  fluid  from  a  4-6-50  Bordeaux  mixture  obtained  after 
o  hour's  settling,  combined  with  5  per  cent,  sugar,  gave  a  14  dav 
erage  survival.    WTien  Bordeaux  mixture  is  properly  made,  the  copper 

insoluble  in  the  su^rnatant  fluid.  Roots  of  bean  plants  were 
aced  in  different  dilutions  of  copper  sulphate  solutions,  and  leafhop- 
trs  were  allowed  to  feed  upon  these  plants.  A  high  rate  of  mortaHty 
as  obtained  in  these  tests,  and  copper  was  found  by  chemical  tests 

be  present  in  the  plant  juices  of  the  leaves.  Spray  solutions  of 
>pper  sulphate  and  of  calcium  hydroxide  were  used  on  dirterent 
lants,  and  nvmphs  were  placed  on  each  of  these.  The  plants  treated 
ith  copper  sulphate  showed  considerable  toxicity,  whereas  the 
ildiun  hydroxide  did  not  affect  the  leafhoppers. 

ONES  (M.  P.).  Hm  Onion  ll^MEOt  {Hylemyia  antiqua)  in  Ohil^  1980. 
— J.  Econ.  Eni.,  xxiii,  no.  2,  pp.  394-^^396,  1  pi.  Geneva,  N.Y., 
April  1930. 

Hylemyia  antiqua,  Mg.,  which  has  probably  been  present  in  Ohio 
a  number  of  ytim  without  involving  commercial  loss,  caused 

njury  to  onions  estimated  at  £200,000  in  one  county  alone  during  the 

•ummer  of  1928  A  brief  account  is  given  of  a  spraying  campaign 
igainst  it  and  of  the  results  secured  in  1929,  when  the  flies  appeared  in 
^ge  numbers  about  27th  May.  Bordeaux  oil  emulsions  and  oil 
etnulsions  alone  gave  about  45  per  cent,  increase  in  the  yield.  There 
^  little  difference  in  yield  between j^ots  treated  with  oil  alone  or  oil 
in  combination  ¥ritli  *  Bordeaux.  Boiled  lubricating  oil  emulsion 
compared  favourably  with  the  proprietary  oils.  It  was  found  that 
where  spraying  was  done  early,  weeding  was  not  necessary  for  2  months, 
the  spray  killed  the  >-oung  weeds  and  retarded  the  growth  of 
older  ones.  A  count  of  15,000  onions  at  harvest  showed  a  reduction 
of  about  66  i^er  cent,  in  the  infestation  of  sprayed  as  compared  with 
ttnsprayed  plots.  Three  types  of  sprayers,  specially  devised  to  suit 
the  conditions  of  the  laiger  marshes  where  the  onions  are  grown,  are 
described. 

Whitehead  (F.  E.).  The  Pea  Weevil  Problem.— Ecnn.  Bni., 
xxiii,  no.  2,  pp.  '308-101,  7  ref.s.   Geneva,  N.Y.,  April  IdSO. 

Although  Bruchus  (Mylahris)  pisorwm,  L.,  is  the  most  serious  pest 
of  peas  in  the  United  States,  the  author  is  not  aware  that  effective 
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control  has  ever  been  secured.  The  life-history  of  B.  pisorum  b^i 
never  been  definitely  recorded,  and  it  is  suggested  that  the  assumptics: 
cm  which  the  present  omtrol  measures  are  based,  that  the  seed  isthr 
important  source  of  infestation,  is  erroneous.  Experiments  2J> 
described  in  which  infested  peas  were  grown  to  maturity  in  insect-proc 
cages  without  infestation  occurring,  thus  indicating  tliat  infested  seed! 
is  not  the  source  of  an  outbreak. 

Other  possible  sources  are  adults  escaping  in  the  spring  from  storrd. 
peas  and  those  escaping  from  the  peas  before  being  stored  and  o\*er-' 
wintering  out  of  doors.  In  the  fonner  case  they  may  be  lolled  br 
fumigation  or  their  escape  may  be  prevented  by  stmge  in  suiUhk 
bins,  but  those  overwintering  out  of  doors  constitute  a  graver  source 
of  danerer.  As  many  as  87  per  cent  of  adults  placed  in  wire  cages  ii. 
protected  places  out  of  dctors  in  the  autumn  sunnved  the  winter, 
indicating  that  it  is  possible  for  a  high  percentage  of  the  Bruchids  that 
escape  from  the  peas  before  being  stored  to  overwinter  and  to  constittitf 
an  important  source  of  infestation. 


ScHWARDT  (H.  H.).  Bonx  it  an  TniecticMft  te  viotocting  Seed.— 
/.  Econ,  EfU,,  xxiii,  no.  2,  pp.  401-404,  7  refs.   Geneva.  X.Y., 
April  1990. 

In  experiments  against  Cekmira  {Sifophilus)  oryzae,  L.  (rice  vreeyil) 
in  stored  maize,  powdered  borax  was  applied  to  the  grain  at  the  rate 

of  10  oz.  to  the  bushel  Examination  aiter  4-7  months  of  treated  and 
untreated  cans,  all  of  which  liad  been  supplied  with  25  adults  of  C 
ory:ae  showed  that  whereas  the  untreated  cans  contained  large  numbers 
of  live  and  dead  weevils  and  the  grain  was  ruined,  the  treated  onei 
coutained  only  a  small  number  of  dead  weevils  and  the  grain  was  in 
perfect  condition.  Germination  tests  showed  that  the  viability  of 
the  grain  was  unimpaired.  Bruckus  quadritnacukUus,  F.,  was  similarly 
contrr  1].  d  by  the  application  of  20  oa.  borax  to  a  bushel  of  cowpeas. 
On  1,(H)()  treated  cowpeas  only  1 25  eggs  were  found,  whereas  a  similar 
number  of  untreated  peas  contained  4,868  epfrs  and  only  two  peas 
wer(^  uninfested.  The  fact  that  very  few  feeding  punctures  were 
found  on  treated  maize  suggests  that  borax  either  acts  by  contact  or  is 
repellent  to  the  extent  that  weevils  Starve  rather  than  feed  on  it.  Borax 
is  not  poisonous  to  animals,  but  is  apparently  detrimental  if  fed  for  a 
period  of  time,  so  that  treated  grain  cannot  at  present  be  recommended 
as  food  for  livestock.  Plantins^  maize  treated  at  the  rate  of  10  oi. 
to  the  bushel  adds  less  than  2  oz.  of  borax  per  acre  to  the  soil,  wbich  i< 
a  negligible  amoimt. 


FuNT  (W.  P  )  Effect  on  Insects  oi  treating  Seed  Com  with  certaiA 
Fungicides.--y.  Econ.  EnL,  xxiii,  no.  2,  pp.  404-406.  Geneva. 
N.Y.,  April  1930. 

The  following  is  taken  from  the  author's  abstract  :  During  the  past 
four  years  manv  farmers  in  the  maize  belt  have  been  using  certain 
fimgicidal  treatments  for  seed  maize.  Some  of  the  manufacturers  of 
these  fungicides  have  claimed  that  they  would  control  insects  that 
attack  the  maize  shortly  after  plantuig.  Tests  extending  over  sevml 
years  indicate  that  this  is  not  the  case. 
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kr>i>ocK  (F.  B.).   The  Bee  KoHu.— J.  Econ,  Ent»,  xxiii,  no.  2,  pp. 
422^2a   Geneva.  N.Y.,  Apiil  19a0. 

Psurt  of  the  information  contained  in  this  review  of  the  history; 
stribution,  bionomics  and  control  of  the  bee  moths,  Gallena  mdUmdla, 
,  suid  Achroia  grisdla,  F.,  has  already  been  noticed  [R.A.E.,  A,  xvi, 

>4^.  Apart  from  certain  restricted  areas  attributed  to  altitude,  and 
-rhaps  humidity  in  the  case  of  G.  mellonella,  the  distribution  of  both 
oths  seems  to  be  world-wide.  Although  A.  grisella  is  not  at  present 
lown  to  exist  in  areas  where  G.  nieUondia  is  absent,  there  is  no  reason 
»  suppose  that  any  territory  will  remain  free.  Comparative  accounts 
re  g^ven  of  the  life-history  of  the  two  moths,  which,  apart  from  the 
ict  that  both  species  persist  in  connection  with  beeliives,  have  little 
I  common. 

mdkmdla  appears  to  be  the  first  to  establish  itself  in  an  area, 
aiixing  entrance  to  the  hives  of  weak  colonies  and  thri\'ing  in  the 
nused  portions  of  the  brood  nest.  The  eggs  are  laid  on  the  comb,  on 
[ve  underside  of  the  thicker  edge  of  the  cell  rim.  The  larva,  which 
s  extremely  small,  enters  the  comb  either  by  emerging  on  the  rim  of  the 
ell  and  burrowing  towards  the  centre  of  the  comb  in  the  area  between 
he  cell  walls,  or  by  eating  directly  through  the  ceU  wall  and  then  towards 
he  midrib,  like  leaf-miners  working  between  the  two  surfaces  of  a  leaf. 
V  web  tunnel  is  constructed  wherever  the  midrib  is  eaten  so  that  the 
urvae  are  always  protected  from  the  bees.  The  cell  walls  are  not 
iisturbcd  until  the  midrib  is  destroyed.  G.  mdlondla  does  not  seem 
:o  be  able  to  exist  on  pure  or  foundation  wax  and  sliows  a  preference 
for  brood  combs.  The  larvae  do  not  appear  to  consume  pollen,  and 
probablv  prefer  brood  cells  on  account  of  the  refuse  they  contain, 
although  such  food  is  not  essential. 

A*  gnsdla  usually  appears  after  G.  tneUoneUa  has  become  established 

in  an  area.  It  seldom  attacks  combs,  but  generally  acts  as  a  .scavenger, 
existing  on  refuse  accumulated  by  CaUeria.  The  destruction  caused 
hv  Achroia  is  most  noticeable  in  pure  wax.  It  will  infest  blocks  of 
pure  wax  stored  for  shipment  to  the  foundation  mills  and  will  readily 
attack  exposed  foundations.  As  a  pest  of  stored  section  honey  it 
consumes  the  caps,  causing  the  honey  to  leak.  It  has  been  stated 
to  feed  on  dried  apples,  raisins,  crude  sugar  and  even  dried  insects. 

Losses  caused  by  these  moths  among  combs  in  weak  colonies  and 

among  stored  combs  are  probably  far  greater  than  is  generally  realised. 
The  destructive  power  of  (j  uwlloncUa  is  very  great,  6-8  larvae  being 
suthcient  to  rendor  a  comb  unht  for  colony  use.     Natural  factors  of 
control  are  lacking  and  the  artificial  measures  hitherto  tried  have 
proved  unsatisfactory.    Experiments  indicate  that  furaigants  lose 
their  effectiveness  at  temperatures  usuaUy  prevailing  at  the  time  of 
customary  treatment.   Paradichlorobenzene  was  not  effective  below 
75*  F.,  carbon  bisulphide  is  only  partly  effective  at  yi"*  F.,  and  calcium 
cyanide  was  not  f;ital  at  70  F.    It  is  difficult  to  obtain  a  lethal  con- 
centration under  practical  conditions.    Many  of  the  gases  are  heavier 
than  air,  so  tliat  in  fumigating  combs  in  a  stack  of  bodies  or  supers, 
a  lethal  concentration  is  not  maintained  near  the  top ;  there  is,  more- 
over, considerable  leakage  at  each  joint  in  the  stack  involving  a  relative- 
ly high  percentage  of  loss  of  fumes  during  the  dissipation  of  the  material. 
In  view  of  these  considerations  a  revision  of  the  method  of  comb 
fumigation  is  suggested.    The  work  should  be  planned  early  in  the 
autumn,  and  an  increased  dosage  used  when  the  temperature  falls 
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below  90^  F.   The  use  of  lower  stacks  of  combs  and  covering  to  rendei 

the  joints  airtight  is  also  sugiE^ested. 

Among  repellents  that  are  of  value  in  protecting  combs  from  moths, 
paradichlorobenzene  is  especially  effective  during  the  part  of  the  3'ear 
when  low  temperatures  prevail.  Experiments  are  now  imder  M/^y  to 
dttmaint  the  effectiveness  of  the  Russian  practice  of  dipping  the 
combs  in  strong  salt  solution  before  storage. 

RoARK  (R.  C).  Pyrethrnm  and  Soap,  a  chemically  incompatible 
Mixtaie. — J.  Econ.  EtU.,  xxiii,  no,  2,  pp.  460-462.  Geneva,  N.Y.» 
April  1930. 

The  nature  of  tlie  pyrethrins,  which  are  the  insecticidal  constituents 
of  pyrethrum,  is  briefly  explained,  and  it  is  shown  that  when  they  are 
saponified,  the  resulting  products  axe  j^ractically  valueless  as  in- 
secticides.  If  the  use  of  soap  in  combination  with  pyrethrnm  or  pyre- 
thrum extract  cannot  be  avoided,  it  should  be  as  nearly  neutitd  a> 
possible,  no  excess  of  soap  should  be  added,  the  solution  sbonid  not  be 
heated,  and  it  should  not  be  allowed  to  stand  before  spraying.  Failure 
to  observe  these  rules  will  result  in  highly  variable  effectiveness,  owinL: 
to  the  variable  decomposition  of  the  pyrethrins.    Pyrethrum  is  m- 
comi>atible  not  only  with  soap,  but  also  with  hydrated  lime,  lime^solphor 
solution,  sodium-sulphur  and  barium-sulphur  combinations,  dry 
lime-sulphur  and  other  materials  that  dissolve  in  or  are  h3^roly36d 
by  water  to  form  alkaline  solutions.    Pyrethrum  or  pyrethrum  extracti 
should  be  sprayed  in  a  solution,  emulsion  or  suspension  as  nearly 
neutral  as  possible  and  as  soon  as  possible  after  being  mixed  with 
water.    The  author  beheves  tiiat  the  addition  of  saponin,  sulphonated 
oxidation  products  of  petroleum  [RA,E.,  A,  xvii,  714,  715]  or  other 
wetting  or  activating  agents  to  pyrethrum  or  pyrethrum  extract  (tree 
from  soap)  wiU  in  most  cases  produce  a  mixture  of  at  least  as  high 
toxiritv  as  a  mixture  containing  soap  and  mil  have  the  advantage  of 
being  less  readily  decomposed.    In  buying  p\Tethrum  flowers  or  ex- 
tracts a  statement  should  be  required  from  the  manufacturer  giving 
the  exact  percentage  of  pyTethrins  present.    Reference  is  made  to 
methods  for  the  determination  of  pyrethrins  I  and  II. 

CoTT^r.  K.  T.)  &  Ellington  (G.  W.).  A  nmpte  and  «fiective  Ant 
Trap  for  Household  Use.  J  Econ.  Ent,,  xxiii,  no.  2,  pp  463^. 
1  fig.   Geneva,  N.Y..  AprU  1930. 

Four  small  sections  of  cardboard  are  removed  from  the  inner  circular 
collar  of  a  pill  box,  the  interior  of  which  is  waterproofed  with  paraffin 
wax,  and  when  in  use  the  top  of  the  box  is  partly  raised,  exposing 
four  small  openings  through  which  the  ants  can  enter.  The  box  is 
about  two-thirds  mled  with  small  pieces  of  blotting  paper  to  which  is 
added  a  small  quantity  of  poisoned  syrup.  A  syrup  made  firom 
thallium  sulphate  [R.A.E.,  A,  xv,  71],  which  was  used  in  testing  these 
containers,  was  found  to  be  exceedingly  effective  a^inst  Monomorium 
pharaonis,  L. 

RosEw  ALL  (O.  VV.)  &  Smith  (C.  E.).  The  predaceous  Habit  ol  Cyrto- 
path  varians  Dift.— 7.  Bern*  EtU.,  xxiii,  no.  2,  p.  464.  Geneva, 
N.Y.,  April  ld30. 

During  the  investigation  in  Louisiana  of  stubble  left  lu  a  tobacco 
field  that  had  been  cut  in  June,  adults  and  nymphs  of  Engylahts 
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cniculatus,  Reut.  {Cyriot>Llt\s  varians,  Dist.)  were  observed  on 
Hth  August  feeding  on  eg^:>  ul  Helwlhis.  Thev  were  fairlv  abundant, 
loving  about  as  though  in  search  of  eggs  and  young  larvae  among  the 
)laiits,  on  which  Hel&kis  was  scarce.  Several  nymphs  of  this  Capsid 
vere  reared  to  maturity  in  the  laboratory  on  eggs  ot  Heliothis  spp. ,  those 
>f  H.  virescens,  R,  being  more  numerous  than  those  of  H.  obsoUta,  F. 
>ne  individual  was  also  reansd  on  first  and  second  instar  larvae. 

iMiTH  (R.  H  ).  Experiments  with  Oodling  Moth  Bands  treated  with 
Lead  Arsenate. — J,  Econ.  Ent.,  xxiii,  no.  2«  pp.  464-465.  Geneva, 
N.Y.,  April  1930. 

The  fact  that  newly-hatched  larvae  of  the  codling  moth  [Cvditi 
t'omonella.  L.]  are  poisoned  by  crawling  over  a  surface  dusted  with 
l^\\d  a^^.t*nate  [R.A.E.,  A,  xiv,  488j  suggests  that  mature  larvae 
might  be  killed  if  bands  were  treated  with  lead  arsenate  dust.  Experi- 
ments, using  burlap  bands,  however,  indicated  that  the  poison  had  no 
apparent  effect  on  the  larvae,  which  in  some  cases  were  coated  with  or 
even  embedded  in  the  dust.  It  is  therefore  concluded  that  either  the 
larva  swallows  nothing  after  it  leaves  the  fruit,  or,  if  it  does  swallow 
occasional  particles,  the  amount  ingested  is  insufficient  to  prove  fatal 

Morse  (.\.  P ).  Grasshoppers  vs.  Salt — /.  Econ.  EtU.,  xxiii,  no.  2, 
p.  465.    Geneva,  N.Y..  AprU  1930. 

Studies  of  the  food  preferences  of  grasshoppers  in  Nebraska,  made 
with  reference  to  their  attacks  on  binder-twine  in  grain  fields,  in  which 
the  two  species  chiefly  involved  were  Melanoplus  bitnttatus,  Scud., 
and  M.  di/JererUialis,  Thos.,  showed  that  there  was  much  difference  in 
the  degree  of  attack  in  various  fields  inhabited  by  essentially  the  same 
grasshopper  population.  Experiments  in  which  treated  samjdes  were 
exposed  both  in  infested  fields  and  in  cages  showed  that  under  certain 
circumstances,  salt,  which  is  often  used  in  baits,  sometimes  did  not  act 
as  an  attract  ant.  No  craving  for  salt  was  apparently  felt  by  grass- 
hopjx'rs  that  had  been  feeding  on  lucerne  or  sweet  clover,  which 
apparently  contained  some  principle  that  satisfied  this  craving,  whereas 
it  remained  unsatisfied  in  those  that  fed  on  wild  grasses  and  similar 
vegetation  of  their  habitat  Studies  of  attacks  on  binder-twine 
indicated  that  whereas  grasshoppers  devour  the  twine  particularly  on 
the  exterior  of  the  sheaves,  crickets  work  chiefly  in  the  interior,  maJdng 
a  clean  cut. 

Stahl  (C.  F  ).  The  Lesser  Corn  Stalk  Borer  [Ehmnopalpm  li^nosellus 
ZelL)  attacking  Strawberry  Plants.^y.  Econ.  Eni.,  xxiii,  no.  2, 
p.  406.    Geneva,  N.Y.,  April  W.Hk 

Injur\'  to  strawberry  plants  observed  locally  in  North  Carolina  and 
Florida  during  the  autumn  of  1929  was  found  to  be  due  to  the  feeding  of 
^lasmopalpus  lignosellus,  Zell.  The  conditions  under  which  straw- 
berries are  grown  in  the  district  of  North  Carolina  concerned  favours  the 
ii^ultiplication  of  the  borer,  as  the  weeds  and  grasses,  many  of  which 
are  favoured  food-plants,  are  allowed  to  grow  over  the  strawberry 
^elds  until  the  more  important  tobacco  crop  is  harvested.  When  the 
^'eeds  are  finally  cut,  the  strawberr\-  plants  remain  the  only  food  for  the 
^^rvae.  la  the  Florida  area  strawberry  plants  are  often  set  directly 
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after  the  fields  are  prepared  and  are  thus  exposed  to  attack  b\-  --^t^ 
borers  that  have  been  ieeding  in  the  recently  removed  grasses.  Hi 
larvae  may  also  be  trazisferred  to  the  fields  with  jdants  fxom  nmsen 
beds  that  are  covered  with  weeds  and  where  the  moths  are  likely  ti 
oviposit.  The  bmr's  presence  is  indicated  dead  and  dried  youa 
leaves  in  the  crown  and  silk-like  tubes  to  which  soil  particles  elms, 
No  economic  loss  of  importance  has  hopn  mused,  but  where  the  centri 
of  the  crown  is  entirely  killed,  the  suir  -^h()(  )!>  rarely  vield  as  much  fruil 
Only  in  rare  cases  has  the  plant  been  killed  outright. 


Anderson  (H.  W.),  Flint  (W.  P.),  Farrar  (M.  D.)  &  Smith  (M.  A 
Spray  Coverage. — /.  Econ.  Ent.,  xxiii,  no.  2,  pp.  460-469.  Geneva, 
N.Y.,  April  1930. 

The  results  of  tests  failed  to  substantiate  claims  put  forward  for  tit: 
superior  covering  qualities  of  certain  brands  of  miscible  oils  as  coiiipare<i 
with  those  of  lime^sulphitr  and  home-made  lubricating  oil  emulsion  'cf. 
RA.E.,  A,  xviii,  71].   One  series  of  tests  was  carried  out  in  autunm 

and  the  other  in  spring.  The  very  small  difference  observed  in  favour 
of  the  two  miscible  oils  tested  is  probably  due  to  the  fact  that  the  worfe^ 

men  can  more  clearly  see  the  twigs  hit  by  them  and  may  cease  spravin^ 
slightly  earlier  than  in  the  case  of  the  less  visible  materials.  The 
actual  time  occupied  in  making  the  application  does  not  vary  greatly.. 


Potts  (S.  F.).  A  Factor  ooncemed  in  Arsenical  Injury  to  FoUage.— 
/.  Econ,  Ent.,  xxiii,  no.  2,  pp.  46^70.  Geneva,  N.Y.,  April 
1930. 

A  brief  acco\mt  is  given  of  the  problems  dealt  with  in  the  cDurM*  of 
special  investigations  of  foliage  injury  by  arsenicals  begun  in  1927. 
m  view  of  the  interaction  of  adds  with  arsenates,  the  hydrogen-ion 
concentration  of  transpiration  water,  dew,  fog,  and  rain-water  from 
the  leaves  of  about  50  species  of  plants  was  mvestigated.  A  neotril 
to  alkaline  condition  was  indicated  in  the  case  of  3  species  known  to 
be  veiy^  resistant  to  an  arsenate  and  Bordeaux  mixture,  whereas  all 
the  other  species  gave  an  acid  condition  of  varied  pH. 

To  study  the  action  ol  arsenates  on  a  number  of  species  oi  plani?, 
39  plots  were  spra^^  or  dusted.  Before  and  after  various  (foantities 
of  rain,  determmations  were  made  of  the  pH,  the  quantity  of  arsenate, 
the  percentage  of  soluble  arsenic,  the  quantity  of  arsenic  in  the  tissue, 
accidental  dust,  and  dew,  to  100  sq.  ins.  of  leaf  surface.  These  deter- 
minations were  u'=ed  in  stud\dng  the  effect  of  chemical  and  meteoroloc;icaI 
factors  on  the  degree  of  arsenical  injury  to  various  kinds  of  loiiage. 
The  results  suggested  that  calcium  ai  senate  and  lead  arsenate  were  mucii 
more  soluble  on  the  acid  leaf  surface  than  in  distilled  water,  and  that 
calcium  arsenate  was.  apparently,  much  more  soluble  than  lead 
arsenate.  When  mixed  with  lead  arsenate,  lime  apparently  formed  a 
considerable  amount  of  calcium  carbonate  and  csilcium  arsenate  [cj. 
R.A.E.,  A,  xiv,  279].  When  heavily  dosed  with  lime,  some  foliage 
may  at  first  give  a  sHghtly  alkaime  reaction  with  water,  but  the  first 
considerable  rain  removes  much  of  the  lime,  carrying  with  it  a  pro- 
portion of  the  lead  arsenate.  The  surface  of  the  leaf  then  becomes  acid 
and  seems  to  be  able  to  form  lead  and  calcium  salts  at  the  expense  of  the 
arsenate,  thus  setting  free  the, arsenic  acid,  which  would  appear  to  be 
readily  absorbed  by  the  tissues,  particularly  in  the  case  of  young  foliage 
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!  would  appear  that  much  of  the  protiction  from  arsenical  injury  is 
ue  to  the  removal  of  arsrntites  from  tlie  foliage  thrnii|q[h  the  leaching 
ftect  of  the  lime.  Lime  was  found  to  be  very  soluble  in  water  on  the 
;af  at  ordinary  summer  rain  temperature  ;  the  first  0*2  inch  of  rain 
fashed  off  85  per  cent,  of  the  deposit  of  poor  grade  lime,  but  con- 
iderably  less  if  the  lime  was  of  a  high  grade. 

lAKSHALL  (G.  E.)*  Some  Observatioiis  on  Orius  { Triphlcps)  insidiosus 
(Say).— /.  Kansas  Ent.  Soc.,  iii,  no.  2,  pp.  29-32»  5  refs.  McPher- 
son,  Kans.,  April  1930. 

A  brief  review  of  the  literature  on  Orius  {Triphleps)  insidiosus,  Say, 
Jl  stages  of  which  are  described,  shows  that  though  this  Anthocorid  is 
jredacious  on  injurious  inserts,  it  has  also  been  observed  piercing  plant 
issues  and  in  one  instance  feeding  on  the  juices  of  small  garden  fruits, 
ind  that  its  eggs  have  been  found  in  maize  silks.  In  Kansas  the  author 
)hserved  oviposition  on  lucerne  ;  the  eggs  were  inserted  in  the  main 
»tem  at  the  node,  usuaUy  in  the  tender  growing  distal  portion  of  the 
item.  It  Ls  possible  that  oviposition  may  affect  the  subsequent 
growth  of  the  plant,  since  in  the  field  as  many  as  23  eggs  were  h  id 
vithin  the  space  of  1  cm  They  hatched  in  less  than  5  days,  and  in 
he  insectary  the  life-cycle  from  egg  to  adult  lasted  22  days.  Mating 
look  place  vS  days  after  emergence  and  oviposition  then  began.  One 
female  laid  65  eggs  in  1 1  days.  The  adults  normally  live  15-20  days 
in  summer  ;  hibernation  is  passed  in  the  adult  stage' 

Lawsox  {1\  B.}.  Another  Season's  Trap-ligiiting  of  Leailiopper.-^ 
J.  KoHsas  Ent.  Soc.,  iii,  no.  2,  pp.  35-43.  McPherson,  Kans., 
April  1930. 

hi  furtiicr  experiments  in  Kansas  with  light-traps  for  leafhoppers 
ccmducted  in  1929,  even  more  individuals  were  captured  than  during  the 
previous  season  [R,A.E.,  A,  xvii,  3671.  The  information  given  on  the 
various  species  is  similar  to  that  in  the  previous  paper  [he.  cU.].  The 
leafhoppers  mmr  to  light  when  there  is  little  wind  and  temperature 
aad  humidity  are  high. 

bEAMER  (R.  H  V  Two  Er\ihr>  ^neitra  (Grape  Leal  Hoppers)  damaging 
Apple  in  Kansas  (Homoptera,  Cicadeiiidae). — J.  Kansas  Ent, 
Soc,  iii.  no.  2,  pp.  49-50.    McPherson,  Kans..  April  193C>. 

In  September  1929,  Ervthmneura  Im.'soniana ,  Bak.,  and  E  omatv., 
If)  n.,  were  found  mlestini^  the  foliage  of  apple  in  Kansas.  Although 
iiic  damage  was  not  serious,  all  the  leaves  were  affected  and  a  great 
many  of  them  had  considerably  more  than  half  the  surface  whitened 
by  the  loss  of  chlorophyll.   The  adults  of  both  species  are  described. 

Jewett  (H.  H.).  Laiihoppw  InjniF  to  Clow  and  Alfalfa.— Bu//. 
Kentucky  Ay^ric.  Expi.  Sia.,  no.  293,  pp.  157-172, 9 figs.  Lexington, 
Ky.,  Bfarch  1929. 

Empoasca  fabae,  Harr.,  causes  serious  damage  to  clover  and  lucerne 
in  Kentucky.   The  first  symptoms  may  appear  within  24  hours  after 

the  plants  arc  attacked.  Infest (d  plants  are  weakened  and  are  more 
subject  to  winter  injury.    One  adult  or  nymph  may  cause  the  death  of 
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young  plants.  Expcrinitnts  conducted  in  1928  sliow.,-d  that  there  was 
a  difference  in  the  resistaiice  to  attack  in  various  strains  of  clover  and 
lucerne.  As  regards  clover,  imported  strains  are  affected  to  a  greater 
extent  than  native  ones.  Leafhopper  injury  to  clover  and  lucene 
must  be  regarded  as  one  of  the  causes,  direct  or  indirect,  of  the  iaiitne 
of  these  crops. 

TissoT  (A.  N.)  &  Thompson  (\V.  L.).  Hew  Aifludim.—Flonda  Emt,, 
xiv,  no.  1,  pp.  7-12.   Gainesville,  Fla.,  March  1930. 

An  account  i>  givtn  of  experiments  conducted  at  Gainesville  in 
1929  with  Macrosiphum  {lUinaia)  pisi,  Kalt.,  and  Aphis  spiraeccU, 
I^tch.  to  determine  the  value  of  certain  new  materials  recently  placed 

(>n  thr  niarkit.  The  sprays  were  applied  with  an  atomiser  and  coxmts 
of  .\])hi<l^  were  made  '24  hours  later.  A  smaller  number  of  field  tests 
gave  •<iinil;ir  rf"^nlts.  Xcw  soap  sprenders  tested  inchided  a  pro- 
prietary pint'  tar  ><>ap,  wliich  proved  tar  superior  to  ordinary  soaps  as  a 
spreader  and  carrier  of  nicotine.  Sodium  oleate,  used  at  the  rate  oi 
1  lb.  to  100  U.S.  gals,  water,  with  40  per  cent,  nicotine  sulphate,  1^,000, 
gave  a  good  kill  of  A .  spiraec  hi  This  soap,  which  was  in  granular  form, 
required  vigorous  agitation  in  hot  water  to  obtain  a  solution.  Good 
results  were  also  Nernred  with  some  of  the  standard  nil  enniUions 
at  1  ])er  eent.  stn  n<:,^th  with  SO  per  cent,  free  nicotine  at  1-4,imm).  no 
foliage  injury  beniii  api>arent  on  Citrus  after  48  liours.  Pt;nctrul 
^R.A.E.,  A,  xvii,  715],  which  readily  forms  an  emulsion  wth  cold 
water  and  does  not  injure  foliage,  gave  promising  results  at  the  rate 
of  0-5  per  cent,  with  only  one-fourth  as  much  nicotine  as  is  necessary 
with  ordinary  spreaders.  Wliere  many  curled  leaves  are  present,  the 
use  of  0-7S  j)er  cent,  would  he  advisable.  Some  preliminary  tests 
indicated  that  this  oil  can  also  be  used  with  pyrethnini  sprays. 

It  was  found  that  a  2  per  cent,  nicotine-lime  dust  made  with  free 
nicotine  (5()  per  cent.)  was  just  as  effective  as  a  3  per  cent,  dust  made 
with  nicotine  sulphate  (40  per  cent.).  The  gas  is  given  off  much  more 
rapidly  than  from  nicotme  sulphate,  resulting  in  a  high  concentration 
soon  after  application  The  price  of  these  materials  depends  on  their 
nicotine  rnntcnt,  sn  that  the  fact  that  onU'  4  lb.  of  free  nicotine  i?  re- 
(juired  as  m  lin^t  7i  lb.  nicotine  sulpliate  for  100  lb.  dust  gives  a 
reduction  in  cost  in  spite  ol  the  25  per  cent,  higher  cost  of  the  free 
nicotine. 

Plant  Quarantme  Information.  Bull.  Calif.  Dept.  Agric,  xix, 

no.  3-4,  pp.  201-281,  48  hgs.,  5  refs.  Sacramento,  Cal.,  March- 
April  1930. 

This  is  a  series  of  articles  on  some  of  the  more  important  insect 
pests  that  do  not  occur  or  are  not  generally  distributed  ni  Caliiornia. 
alth(nigh  found  in  other  parts  of  the  United  States.  The  subject 
of  each  article  has  been  approached  from  the  plant  quarantine  point  of 

view,  viz.,  a  non-technical  description  of  the  bionomics,  distribution. 
t\>od-phints  and  economic  importance,  to  give  some  general  idea  of 

I^ow  the  pest  mii^ht  be  transported  into  nninfested  areas. 

articles  arc  :  Plant  (inavanlines,  their  aims  and  their  biological 
f,  .-.d  ecimomic  ju^tilicaiion,  by  H.  S.  Smith  (pp.  203-207)  ;  the  Colorado 
tv^tAlo  licctle  {Ltpiinoiarsa  decendinealta.  Say),  by  A.  G.  Ruggles  (pp. 
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DB^ll) ;  the  Mexican  and  thurberia  cotton  boU  weevil  [AtUhanomus 
fmdist  Boh.,  and  A.  grandis  thurberiae.  Pierce],  by  J.  W.  Folsom 

)p.  212-215)  ;  the  Japanese  beetle  {Popillia  japonica,  Newm.),  by 
.  H.  H:idley  (pp.  2I(>-219)  ;  the  A\siatic  beetle   Anonuila  oricntaUs, 
I'aterli.  ,  b\  \<.  H.  Friend  (})p.  220-222)  ;  the  vegetable  weevil  {Lis- 
oderes  obliquus,  Gyll.],  by  II.  C.  Lewis  (pp.  223-226)  ,  the  strawberry 
Dot  weevils  Wtiorrhvnchus  {Brachvrrhinus)  ovatus,  L.,  0.  {B.)  sulcaius, 
and  O.  {B.)  rugosostriaim,  Goeze],  by  J.  Wilcox  (pp.  227-230) ;  the 
Ifalfa  weevil  [Hypera  variabilis,  Hbst.  {Phytonomus  posticus,  Gyll.)], 
y  G.  G.  Schweis  (pp.  231-234)  ;  the  Mexican  bean  beetle  [Epilachna 
orrupfa,  Muls.  ,  lu' (i.  M.  List  (pp.  235-238)  ;  the  sweet  potato  wee\Hl 
Cylus  fornucarius,  F.\,  by  E.  L,  Cockcrliani  (pp.  239-244)  ;  the  fruit- 
lies  (Tkyfetid.ae)  [Ceratitis  capitata,  W'ied.,  IJacus  {Bactroccru)  cucnr-- 
Oae,  Coq.,   D.   oleae,  Gmel.,  Anastrepha  fraterculus,   Wied.,  and 
^oletis  pamTfteUa,  Walsh],  by  H.  S.  Smith  (pp.  245-248),  of  which 
he  two  species  of  Dacus  and  .4.  fraterculus  do  not  occur  in  the  United 
>tates ;  the  walnut  husk  fly  (Rhagoletis  sumfis  subsp.  complcta,  Cress.), 
)y  A.  Af.  Boyce,  with  brief  notes  on  R  juglandis.  Cress.,  R.  boycei, 
'ress.,  and   A',  suavis,   Lw.  (pp.  249  'Ir^'A)  ;  the  Mexican  fruit-fly 
Amslrcpliu  liidens,  Lw.],  by  P.  .\.  llouiale  (pp.  254-255)  ;  the  cherry 
loit'flies  [Rhagoletis  cingulata.  Lw.,  and  R.  fausta,  O.S.],  by  D.  C. 
Vote  (pp.  256-258) ;  whiteflies  of  Citrus,  by  £.  W.  Berger  (pp.  259- 
261) ;  the  gipsy,  brown-tsul  and  satin  moths  Porlhetria  dispar,  L., 
^^\•gmia  phucorrhoea,  Don.,  and  Sttlpnotta  solid s,  L.],  by  A.  F.  Burgess 
pp.  262-266)  ;  the  pecan  leaf  case-bearer  and  the  pecan  nut  case- 
nearer  [Acrobasts  pallioldla.  Kai<.,  and  A.  caryae,  Grote\  bv  G.  F. 
Moznette  (pp.  267-270)  ;  the  European  corn  borer  {Pyratislu  nttbilalis 
Hb.),  by  D.  J.  Caifrey  (pp.  271-274) ;  the  oriental  fruit  moth  [Cydia 
[Lasp^esia)  molesta,  Busck],  by  L.  A.  Steams  (pp.  275-278) ;  and 
:nk  bollworm   [Platyedra  {Pectinophora)  gossypidla,  Saund.],  by 
S.  D.  Smith  (pp.  279-281). 

Rex  (E.  G.).  The  Asiatic  Beetles  in  New  Jersey. — Circ.  New  Jersey 
Dept.  Agric,  no.  178,  [15J  pp.,  10  hgs.,  2  refs.  Trenton,  N.J., 
.\pril  1930. 

This  brief  account  of  the  Asiatic  beetles  in  New  Jersey  deals  with 
Popillia  japonica,  Newm.,  Anofnala  {Phylhpertha)  orientalis,  Waterh., 
and  Ast-rica  [Autuscrica)  castanea,  An.  Their  distribution  in  the 
State  in  1929  is  shown  in  maps. 

Anomala  orientalis  almost  invariably  completes  one  generation  in  a 

-  ar.  Apparently  lOmonths  of  its  existence  are  spent  in  the  larval  stage. 
The  eggs,  which  are  deposited  in  July  and  August  in  the  soil  of  lawns 
and  other  short  cut  passes,  hatch  in  10  days,  and  the  larvae  begin 
deeding  immediately  on  the  fibrons  roots  of  the  grasses.  As  feeding 
occurs  at  an  almost  uniform  level,  considerable  areas  of  turf  are 
loosened.  The  adults,  whicli  are  lirst  seen  about  25th  June  and  persist 
^til  the  end  of  August,  are  extremely  inactive,  only  fly  short  distances 
and  feed  little.   Notes  on  the  life-history  of  Aserica  castanea  [cf. 

. •!.£.,  A, xviii, 413]  indicate  that  it  differs  from  Anoinala  in  that  larval 
fctding  occurs  at  varying  levels  (1-3  inches  below  the  surface),  s  i  that 
the  damaged  root*?  are  able  to  re  establish  themselves  and  litth-  nijury 
IS  caused.  The  spraying  of  ornament. il  foliaefe  in  the  area  intcsted 
^Aserica  should  be  guided  by  the  forecast  of  e.xtreniely  warm  weather. 
Coated  lead  arsenate  (2  lb.  to  25  U.S.  gals,  water)  may  provide  the 
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necessar\"  ]irotection,  but  the  use  of  cheesecloth  where  ]x>ssiblt  b[ 
probahU  the  must  effective  measure  against  damage  1  he  measnna 
recommended  for  controlling  the  larvae  of  all  three  species  in  la«»| 
have  already  been  noticed  [R.A.L.,  A,  xviii,  272,  413]. 


Crak-hi  fV  ('  )  \'  ATii'OMKtv  f\V.).  An  annotated  List  o!  tti 
important  North  American  Forest  Insects.  Misc.  I^ub.  i'S . 
Dept.  Agric,  no.  74,  3(>  pp.,  89  refs.  Washington,  I>.C..  Mar 
1930. 

A  list  is  given  of  the  more  important  insects  attacking  forest  tree, 
shade  trees  and  timber  in  the  United  States  ;  in  most  cases  brief  notes 
are  added  on  the  distribution  of  the  species,  the  character  of  the  inj  n 
and  the  most  important  or  available  references  to  it  in  the  literature. 


SwBETMAK  (H.  L.)  &  Fbrnalu  (H.  T.).  Eoological  SMies  of  tki 

Mexican  Bean  Beetle. — Bull.  Massachusetts  Agric.  ExM 

no  261.  32  pp.,  1  pi.,  11  figs..  23  refs.   Amherst,  Mass.,  Febniarr 

1930. 

Epilachna  corrupta,  Muls.  (Mexican  bean  beetle),  which  has  been  a 
pest  of  beans  in  the  south-western  United  States  since  about  the  niiddk 
of  the  last  century,  has  spread  over  most  of  the  eastern  regions  since 
1921.   It  was  found  in  Connecticut  and  Massachusetts  in  1929  and  may 

become  a  very  serious  pest  of  the  bean  crop  in  New  England  if  er- 
vironmentai  conditions  prove  favourable  for  its  rciiroductionand  spread 
For  this  reason  the  detailed  laboratorv  studies  described  were  under- 
taken to  discover  the  intlueiice  of  physical  environintnt  on  the  beetle. 

The  following  is  largely  taken  from  the  authors'  conclusions.  A 
temperature  of  37*'C.  [98-6*' F.]  kills  the  adults  in  a  few  houis: 
32^  C.  [89-6"  F.  '  is  very  unfavourable  with  high  humidity  and  favour- 
able  with  low  humidity;  27' C.  80-6^  F.j  is  suitable  for  h  envy  on- 
position  with  humidities  of  60  per  cent,  or  above  and  unfavourable  with 
low  huiniditv,  but  is  condnri\c  to  length  of  life  with  all  huniiditi^ 
tested  {viz.  '32-93  per  cent.};  22  C.  [71-6^F.]  is  favourable  witii 
humidities  of  40  per  cent,  or  above ;  and  17*^  C.  [62-6'  F.]  with  50  per 
cent,  humidity  is  favourable  for  length  of  life  but  is  very  imfavour^ 
for  egg  production. 

In  the  rase  of  the  egg-,  a  temperature  of  37  C.  kills  the  embryo?: 
32  is  \ery  (U  structixe  it  it  occurs  for  more  than  a  few  hours  daily 
27'  i<  snita})U  witli  Ininiidities  of  BO  per  cent,  or  above  and  unta\  miraWe 
with  low  huniidily  ,  22  is  very  favourable  with  humidities  of  btJ  per 
cent,  or  above,  but  less  favourable  with  low  humidity  ;  and  17^  with 
50  per  cent,  humidity  is  very  favourable  for  hatching  but  retards 
development. 

With  regard  to  the  larvae,  a  temperature  of  37  C.  kills  them  in  a  t«« 
hours  :  32  is  very  unfavonrable.  especially  with  high  humidity  :  27 
favourable  with  higli  humidity  and  nnfa\onrable  with  low  hnniiditv; 
22'  is  very  favourable  with  all  humidilio  ;  and  17'  with  50  p«.r  cent 
humidity  is  very  favourable  for  succe.ssful  maturation  but  retards 
development. 
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The  faunal  zones  occuning  in  New  England  are  the  Canadian  of  the 
ireaJ  Region,  and  the  Transition  and  Upper  Austral  of  the  Austral 

»erion  [cf.  R.A.E.,  A.  iv.  S221.  It  is  estimated  that  the  climatic 
nditions  in  the  Upper  Austral  Zone  of  Massachu<rtt<  Connecticut 
id  Kiiode  Island  are  favourable  for  the  devtlopmcui  of  E.  corrupta 
id  as  its  principal  food-plant  (beans)  is  common,  it  may  be  expected 
'  become  a  serious  pest.  Conditions  in  the  Transition  Zone  are  less 
vourable ;  the  beetle  may  be  expected  to  bea>ine  a  pest  over  at 
ast  the  southern  part  of  the  area  in  so  far  as  temperature  and  moisture 
•e  concerned,  but  may  be  restricted  by  lack  of  suitable  food-plants, 
he  injury  will  probably  be  isfreatly  reduced  as  the  upper  limits  of  the 
one  are  reached,  and  the  climate  of  the  Canadian  Zone  appears  to 
e  sufficiently  unfavourable  to  prevent  the  beetle  from  becoming  a 
est.  It  may,  however,  migrate  into  this  area  from  the  Transition 
xme  during  the  summer  and  cause  a  limited  amount  of  local  injury. 


if acDaniels  (L.  H.)  &  FuRR  (J.  R.).  The  Effect  of  Dnstrng-soUiir 
upon  Oie  Oaunatioii  of  tho  Mten  and  Ow  M  of  Ml  of  ibo 

Apple. — Bull.  Cornell  Univ.  Agric.  Expt.  Sta.,  no.  499,  13  pp., 
1  pl.»  10  refs.   Ithaca.  N.Y.,  February  1930. 

An  account  is  given  of  studies  of  the  effect  of  sulphur  on  the 

germination  of  apple  pollen  on  agar  media,  and  of  experiments  in  the 
ipplic  ation  of  pollen  and  sulphur  dust  to  apple  blossom.  They 

indicate  that  under  certain  conditions  dust  lodging  on  the  stigmas 
will  inhibit  pollen  germination  and  will  reduce  or  prevent  the  setting 
of  fruit.    In  order  to  be  injurious,  however,  the  sulphur  must  be  on  the 
stigmas  before  fertilisation  has  taken  place,  or  at  least  before  the  pollen 
tube  has  entered  the  style  a  sufficient  distance  to  be  out  of  reach  of  the 
sulphur.   AVhen  there  is  little  or  no  favourable  weather  for  pollination 
in  the  early  part  of  the  season,  an  application  of  sulphur  while  the  trees 
are  in  blossom  might  seriousl}'  reduce  the  yield  ;   if,  however,  the 
weather  has  been  favourable  during  the  hrst  part  of  the  blooming 
period,  it  is  doubtful  whether  thert  would  ha  any  detrimental  effect 
fiom  dusting  with  sulphur  just  before  the  petals  fall  or  48  hours  after  a 
Pttiod  of  conditions  favourable  for  pollination,  provided  that  the 
temperature  during  the  interval  has  not  been  too  cold  for  the  normal 
growth  of  the  pollen  tube.   A  dust  applied  during  the  later  stages  of 
bloom  might  e\  en  increase  the  set  of  fruit  by  reducing  the  competition 
betwe*  n  flowers  on  the  same  spur,  which  leads  to  a  heavy  fall  in  June. 
The  appHcation  ol  sulphur  dust  to  thi-  blossoms  is  not  advisable  in 
the  case  of  a  variety  that  normally  produces  a  light  crop  with  only 
one  fruit  to  a  spur. 


Hassee  (A.  M.).  A  new  Subspecies  of  Enopliyid  Mite  on  Plum. — 
Ann.  Mag.  Nat.  Hist.,  (10)  vi.  no.  31,  pp.  145-148, 1  fig.  London, 
July  1^30. 

Erivphyes  simtlis  prunianns,  subsp.  n..  is  dt^criiied  iruin  galls  on 
^€  lower  surface  of  the  leaves  of  plum  in  Manitoba.  A  description 
K  also  given  of  the  typical  E.  simlis,  Nal.  which  causes  galls  on  the 
«n»e  plant  in  England,  Italy,  Sicily,  the  Crimea,  Poland  and  Finland. 
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SiiiENBUKGH  (\V.  £.).  A  Season's  Work  on  the  Coionizatioin  m 
Ontario  of  Macrocenims  asuyliwra  Bobsrar*  a  Fanste  of  Oi 
Oriental  FMMsIi  Hblh  (Laspeyresia  moksia  Boadt).— Caikul.  Efit. 
Ixu.  no.  4,  pp.  71-75,  1  fig..  1  ref.   Orillia,  Ont,  April  1930. 

A  detailed  account  is  given  of  the  introduction  of  Macrocentrus  ancx^ 
livora,  Rohw.,  into  Ontario,  from  southern  New  Jersey  for  the  control  d 
Cydia  (Laspeyresia)  molesta,  Basck  (oriental  peach  moth).  Although 
15  native  species  of  parasitic  Hymcnoptera  [cf.  R.A.E.,  A,  xWii,  122 
have  hern  found  to  attack  the  moth,  the  total  percentage  of  parasitisir 
is  very  low.  Since  the  life-cycle  of  M.  ancylivora  coincides  w  ith  thai 
of  C.  ntolesta,  the  parasites  were  released  in  infested  urchards  at  a 
lavomable  time  for  increase  during  the  three  summer  generations  ol 
the  host.  To  ensure  the  best  possible  conditions  for  their  survival, 
two  colonisation  centres  about  7  miles  apart  were  chosen  near  large 
strawberry  beds  where  Ancylis  comptana,  Frol.  {strawberry  leaf -roller  , 
which  is  an  alternative  host,  was  available.  The  results  were  ven 
cncourat^in'4.  Collections  (•!  twif^s  infesteci  by  third  generation  larv'ar 
of  C.  molesta  showed  that  the  parasite  had  spread  over  an  area  of  about 
35  sq.  miles,  an  appreciable  amount  of  control  being  demonstrated. 
Hibernation  will  probably  occur  in  either  of  the  available  hosts. 


DeLong  (D.  M.).  a  saw  Spadaa  ol  Baaa  Laafhoppar  tiom  Haiti.— 

Canad.  EtU.»  hai,  no.  4,  pp.  92-^3,  1  fig.  OrUlia,  Ont.»  April 
1930. 

Empoasca  fabalis,  sp.  n.,  is  described  from  Haiti,  where  it  was  found 
in  large  numbers  on  beans  and  sweet  potatoes.  It  has  previously 
been  recorded  as  E.  fabae,  Harr..  and  apparently  replaces  the  latter  as 
a  pest  of  vegetables  in  Haiti.  £.  Jabae  probably  does  not  occur  in  the 
tropics. 


Hoi'i  V  Hopi.  (P.)  ik  i)h  LA  Lama  (M.).  El  ais^uico  y  sus  derivados, 
como  insecticidas.  [Arsenic  and  its  Derivatives  as  Insecticides- j— 
Estud,  OJic.  fed.  Defensa  agric.  Sec.  Agric.  Fom,  Mexico,  no.  3, 
63  pp.,  3  figs.»  36  refs.   S.  Jacinto.  D.F.,  1929. 

An  account  is  givtu  of  thtj  arsenical  salts  used  as  insecticides  auu 
of  the  composition  of  various  arsenical  products  in  common  use  in 
Mexico,  the  methods  of  analysis  being  described. 


DA  Costa  Lima  (A  ).   8olm  inaaeloa  qoa  vivam  em  manumj&s  {Passi- 
flora   spp.).    [Insects   infesting    Passiflora   spp.j — Mem.  InsL 
Oswaldo  Cruz,  xxiii,  no.  3,  pp.  159-162,  3  pis.   Rio  de  Janeiro, 
March  1930. 

Two  insects  attacking  Possf/Zora  edulis  in  the  State  of  Rio  de  Janeiro 

are  a  Coreid,   Holyint-nia  clavi^era.    Hbst..  and  a  fruit-fly,  almost 

certaii'.ls'  Anmirepha  coHsohrina,  L\v.  The  former  is  parasitised  by  an 
Encyrtul,  Htwadtciia  sviit/ii,  Ashm.,  which  also  attacks  the  Penta- 
toniid.  Piic/ivcons  dnynitis,  Scop.  Adults  olA.  consobrina,  fed  on  hone)', 
lived  for  a  little  over  3()  days. 
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Magarinos  Torres  (A.  F.).   0  Apkdinus  mali,  BM.—Chacari$s  e 
QuifOaes,  xli,  no.  4.  pp.  343-345.   S.  Paulo,  15th  April  1930. 

A  list  is  given  of  the  countries  into  which  Aphelinus  mali,  Hald.,  has 
been  imported  since  1920,  the  results  achieved  with  it  against  Eriosoma 
Umigerum,  Hausra..  being  stated  in  each  case  if  Icnown.  It  was  intro- 
duced into  Brazil  in  1923,  and  is  stated  to  have  controlled  the  Aphid 
m  the  State  of  Kio  Grande  do  Sul. 


Eltringham  (H  ).  Hwtologiflal  and  UlnsMiTe  Melhodt  te  Bnlo- 
mologilfal.— Cr.  8vo,  xii-f-139  pp..  1  pi.,  18  Oxford,  The 

Clarendon  Press ;   London,  Humphrey  Milford,  1930.  Price« 
7s.  6d.  net. 

This  useful  hook  is  primarily  intended  as  a  guide  for  those  who  have 

not  received  laborat  )r\  training.  In  the  first  part,  the  more  elementary 
methods  nsod  in  the  study  of  the  anatomy  and  histolog\'  of  insects 
are  described,  chapters  being  devoted  to  the  apparatus  and  materials 
needed,  genitaha  preparations,  section-cutting  and  staining.  The 
remainder  of  the  book  comprises  chapters  deaUng  with  the  making  of 
drawings  and  models  and  the  colouring  of  lantern  slides  and  photo- 
graphs, and  one  (contributed  by  H.  Britten)  on  making  preparations 
of  small  entire  insects. 

The  author  states  that  lie  has  himself  repeatedly  used  the  majority 
oi  the  processes  described,  with  successful  results. 

BoDEKHEiMER  (F.  S.).   Die  Sehlidliiigitaima  PftUifliiUf.  Vnter 
hesonderer  BerAcksichtigung  der  Oro^chadlinge  des  Mittelmeer- 

gebietes.  rjhe  Insert  Pest  Fauna  of  Palestine.  With  particular 
Regard  to  tlie  Chief  Pests  of  the  Mediterranean  Regit  n  ^ — Monn^^r. 
angea'.  Ent.,  no.  10  {Beih.  Z.  nn^ra'.  Ent.,  xvi),  xv  •  438  p))..  2i)6 
figs.,  I  map.  3  pp.  refs.    Btrlin,  J\  Parey.  193U,   Price  MA2. 

This  monograph,  which  is  the  first  attempt  to  present  a  connected 
picture  of  the  insect  pests  of  the  Eastern  Mediterranean,  is  hasi  d 
•timost  entirely  on  experience  gained  by  the  author  during  eight  years' 
work  against  the  insects  attacking  cultivated  plants  in  Palestine.  Of 
the  very  large  number  of  pests  dealt  with,  each  of  the  more  important 
ones  is  treated  individually,  a  brief  description  being  followed  by  . 
notes  on  bionomics  and  control.  Chapters  are  also  devoted  to 
beneficial  insects,  forest  pests.  |>ests  of  stored  prodnrts.  insecticides, 
crops  cultivated,  and  a  general  review  of  the  conditions  of  the  country. 

Mm  du  ConMil  international  scientltiaiie  agricole.  Pranite  flenioii 
(7-12  Novemhre  1927).— Roy.  8vo,  vol.  i,  7(i2  pp..  vol.  ii,  754  pp. 
Rome,  Inst  intemat.  Agric.,  1928.    [Reed.  1930.J 

In  the  first  volume  accounts  are  given  of  the  sessions  of  the  various 
Commissions  of  the  International  Scientific  Council  of  Agriculture, 

together  with  summaries  of  the  reports  of  the  members  from  different 
countries  on  the  subjects  under  discussion.  The  second  volume  rontains 
papers  hv  individual  niend)er>.  whi( ii  in  some  rases  collate  tiie  informa- 
tion given  in  the  first,  and  ni  otliers  deal  with  different  aspects  of  the 
same  subjects. 
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(Jne  of  the  subjects  discussed  by  the  Coiuinission  for  Plant  IVsts  aa^ 
Diseases  was  the  official  control  of  fungicides  and  insecticides  (vol ; 
pp.  362-363),  this  is  reviewed  more  fuUy  by  P.  Ikfordial  in  the  secod 
volume  (pp.  521-527).  Special  sections  dealt  with  the  ()Ii\'e  fly  (Doi  M 
oleae,  Gmel.)  ;  cotton  })ests  ;  and  locusts.  The  resolutions  adopted 
have  also  been  published  elsewhere    R.A.E.,  A.  xvi,  650^. 

The  information  on  Dacus  oUae,  Gmel.  (vol.  i.  pp.  367—381)  - 
.^.uminarised  by  F.  S.  Bodenheimer  (vol.  U,  pp.  536-541).  The  situatj'j« 
with  regard  to  the  chemical  control  of  the  fly  in  various  countries  aod! 
its  distribution  are  briefly  reviewed.  Little  is  known  about  the  resist' 
ance  of  the  varieties  of  olive  to  its  attack,  and  further  information  i? 
required.  The  biological  control  of  the  fly  in  France,  Palestine,  SpacL 
Algeria,  Tunisia  and  Morocco  is  briefly  discussed. 

The  reports  on  rotton  pests  in  vol.  i  (pp.  383~38(S)  include  rect.ni?  -f 
Earias  insiiiuna,  Boisd.,  and  E.  vernatui,  Hb.,  from  the  Mediterrane^ 
coast  of  Spain,  where  they  cause  severe  damage  to  the  flowers  auvi 
developing  bolls.  In  Italian  Somaliland  Ptaiyedra  gossypi^^ 
Saund.,  Heliothis  {Chloridea)  obsoleta,  F..  and  DipafOpsis  casiarud, 
Hamps.  (red  bollworm)  are  important  pests,  as  are  the  Jassid,  Em- 
pLHisca  iCMorita)  facialis.  Jac,  and  Sya^rus  rugiceps,  Lef.,  the  larvae 
which  feed  on  the  roots  and  the  adults  on  tlie  leaves.  Less  serious 
injury  is  caused  by  Earias  biplaga,  VV'Jk.,  Dysdercus  cardinal  is,  Gerst. 
and  Oxycarenus  hyalinipennis,  Costa.  The  report  in  vol.  ii  (pp.  543- 
552)  by  H.  Morstatt  contains  a  review  of  the  biology,  dbtribution  and 
control  oi  Anthonomus  grandis,  Boh.  (Mexican  boll-weevil)  and  P/tfi^)W^ 
{Pectinophora)  gossypiella,  Satmd.  (pink  bollworm). 

The  discussions  on  locusts  are  dealt  with  very  briefly  in  the  nr  t 
volume  (pp.  387-390)  ;  in  the  second  a  report  is  given  by  C.  Isaakiiie> 
(pp.  553-559)  on  the  organisation  of  locust  control  in  Greece,  where  the 
species  occurring  are  Callipiamus  (Caloptenus)  italicus,  L.,  and  Docw- 
staurns  maroccanus,  Thnbg. 

Staniland  (L.  N.).  Tutin  (F.)  &  Walton  (C.  L  ).  Invntigi^tioai  on 
Bgg-ldlling  Washes  at  the  Long  Ashton  Research  StetioiL— 7 

Pomol.  Hortic.  Sci.,  viii,  no.  2,  pp.  129-152,  6pls.,  3diagrs.,  13rek 
London,  May  1930. 

The  results  of  the  work  at  Long  Ashton  on  tar-distillate  spra\-  fluids 
as  egg-killing  washes,  from  its  begmning  in  1921  up  to  the  end  of  the 
'  fleld  trials  conducted  in  1928-2^,  are  briefly  summarised  [RA.E., 

A,  xviii,  176.  etc.l 

In  an  endeavour  to  elucidate  the  manner  in  which  insect  eggs  art 
prevented  from  hatching  b\  winter  washes,  experiments  were  conducted 
in  the  laboratory  against  the  eggs  of  Cheimatobia  brumaia,  L.  (small 
winter  moth).  Almost  all  the  products  were  applied  6  weeks  before  tb( 
eggs  hatched.  Among  the  substances  tested  were  suspensions  of  thr 
pure  crystalline  solids  contained  in  the  neutral  tar- distillate,  since  it 
was  hoped  in  this  wav  to  throw  some  light  on  the  location  of  its  toxic 
properties.  It  is  concluded  from  the  results  that  the  killing  of  the 
winter  moth  eggs  is  due  chiefly  to  a  "  stifling  "  action  caused  by  the 
deposition  of  a  uniform,  oily  film  over  them,  since  heavy  mediciiiAi 
paraffin  was  as  effective  as  the  "  high  neutral  **  tar  oiL  The  fact  that 
the  low  boiling  neutral  constituents  of  the  coal-tar  and  an  Asiatk 
petroleum  product  were  of  much  greater  efficiency  when  applied  to  the 
eggs  a  few  days  before  the  latter  would  normally  hatch  than  when 
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>X>liecl  six  Wv-eks  before  that  tiiiu-.  was  ovidt'iitly  due  to  tlu-ir  rdativelv 
1^1 1  \'<)laiiluy.  The  pure  individual  components  of  the  neutral  tar 
1  appear,  however,  to  possess  true  toxic  properties  to  winter  moth 
^^s,  particularly  in  the  case  of  diphenyl  oxide ;  but  this  substance  is 
■  sent  in  such  small  quantities  in  the  neutral  tar  oil,  that  the  efficacy 
•  the"  oil  evidently  consists  chiefly  in  its  "  stifling  "  action,  at  least  so 
IX    i'^  winter  moth  eggs  are  ronrerned. 

It  ]]er  heavy  lubric  ating  oiis  nor  heavy  medicinal  paraffin  prevented 
a.t.ciiing  of  the  eggs  of  the  permanent  apple  aphis  [Aphis  pomi,  DeG.], 
ncl  the  effectiv^ess  of  tar  distillates  in  this  respect  appears  to  be  due 
3  their  toxic  action.  Subsequent  examination  of  pkmtations  treated 
rith  a  winter  wash  made  from  petroleum  products  showed  that  good 
ontrol  of  Capsids  and  Lepidoptera  had  been  effected,  but  considerable 
afestation  with  Aphids  and  Psvlla  mali,  Sclimiflb.,  was  evident. 

It  is  therefort*  essential  for  the  efhciency  of  a  winter  wash  that  it  should 
>e  prepared  from  a  liquid  capable  of  covering  insect  eggs  on  trees  with 
I  imiform,  varnish-like  film  that  will  not  be  removed  by  rain  and  will 
lot  evaporate  appreciably  before  the  time  at  which  they  hatch.  The 
production  of  such  a  film  depends  to  some  extent  on  the  method 
employed  for  the  em  unification  of  the  ovicidal  material  used. 

The  reason  for  the  comparative  inefficiency,  especially  with  respect 
to  the  '^fnitrol  of  Plt'siocori^  ru^icollis,  Fall.,  of  the  older  tar  washes 
made  ironi  a  total  distillate,  is  that  they  contain  a  considerable  pro- 
portion of  relatively  volatile  material,  which  evaporates  before  the 
time  at  which  the  eggs  are  most  readily  killed  (probably  the  last  few 
days  before  hatching).   Moreover,  they  contain  tar  "  acids "  and 
'*  bases,"  which  not  only  have  a  lower  ovicidal  power  than  the  neutral 
constituents  but  are  also  easily  waslied  out  by  rain  from  the  material 
deposited  on  the  egcfs,  and  take  witli  them  an  appreciable  quantity  of 
the  valuable  neutral  products,  leaving  the  eggs  with  an  imperfect 
coating  of  oil. 

It  is  suggested  that  the  results  obtained  against  P.  rugicoUis  on 
black  currant  were  less  satisfactory  than  those  obtained  against  the 
same  pest  on  apple  [xvii,  674],  because  the  egg  protrudes  further  when 
deposited  on  black  currants  and  it  is  therefore  much  more  ditftcult 
to  ensure  that  the  upper  extremity  is  provided  with  the  necessary 
permanent,  oily  him. 


JIassee  (A.  M.).  The  Control  of  the  Fruit  Tree  Red  Spider  {Oligonychus 
ulmi  C.  L.  Koch)  of  PUim  during  the  growing  SMMm.— /.  Pomd, 
HorHc,  Sd.,  viii,  no.  2,  pp.  184-194,  I  pi.,  4  refs.  London,  May 
ld30. 

Paratclrunychus  pilosus,  C.  &  F.  {Oligonychus  ulmi,  auct.)  is  one  of 
the  most  serious  pests  that  occurs  on  plums  in  Britain  at  the  present 
time,  the  recent  increase  in  its  numbers  being  due  in  all  probability  to 
thelar-distillate  washes  applied  to  the  treesannually  during  the  dormant 

season  [R.A.E.,  A,  xvii,  500\  The  lime-sulphur  spray  recommended 
against  this  pest  on  apple  'xvii,  501 J  cannot  be  applied  to  plums, 
because  at  the  time  the  mit«"^  hatch  the  apples  are  in  the  "  pink  bud  " 
stage,  but  many  of  the  comnierc  ial  varieties  of  plums  are  in  full  flower. 
An  experiment  was  therefore  undertaken  to  determine  whether  lime- 
sulphur  and  other  sprays  could  be  used  on  plums  after  the  blossom 
period  without  causing  injury.   By  17th  May  the  majority  of  the 


49B 


winter  eggs  had  hatched  and  tlie  first  sprays  were  applied  on  the  22nd. 
about  14  days  after  the  fall  of  the  plum  blossoms  ;  the  second  applica- 
tions were  made  on  6th  June  and  the  third  on  22nd  June  The  mite 
was  controlled  on  all  trees  sprayed  with  lime-snlphnr  (1  :  99)  and  the 
foliage  retained  its  natural  colour  until  leaf  fall,  whereas  the  leaves  oi 
the  other  trees  turned  bfxiwn  and  many  trees  were  prematurely  de- 
foliated. Most  of  the  eggs  in  the  autumn  were  found  on  the  unsprayed 
trees  or  on  those  sprayed  with  Bordeaux  mixture  (8  :  12  :  100)  or  1  per 
cent,  white  oil  emulsion,  neither  of  which  is  toxic  to  the  mites  at  the 
strengths  used.  It  is  thought  that  if  all  the  trees  had  been  treated 
with  lime-sul|)hur  very  few  eggs  would  have  been  present  in  the 
autimin,  but  the  control  trees  were  scattered  throughout  the  plots  and 
there  is  little  doubt  that  many  mites  migrated  from  them  to  the  sprayed 
trees.  It  was  also  observed  that  the  trees  sprayed  with  Bordeaux 
mixture  were  more  heavily  infested  than  the  untreated  ones,  and  it  is 
suggested  that  the  spray  affected  the  predacious  enemies  of  the  mite. 
The  lime-sulphur  sj^ray  does  not  reduce  the  crop  nor  injure  the  foliage 
or  fruit.  Its  success  depends  largely  on  the  time  of  ap]^lication.  which 
should  be  after  most  of  the  winter  eggs  have  hatched  and  before  tiic 
resulting  mites  have  commenced  to  deposit  their  summer  eggs  on  the 
leaves.  This  period  varies  each  season,  but  b  usually  sufUcieiitly 
long  to  enable  spraying  to  be  completed.  In  practice  the  spra>^  should 
be  applied  a1)out  two  weeks  after  the  blossom  period,  when  the  fniitlets 
are  developing. 


Walton  (C.  I..).  The  Raspberry  and  Loganberry  Beetle  and  its  Ck)ntroI : 
some  Experiments  with  a  Fyiethrum  Emulsion  Spray.  -  f.  Pomoi 
Hotiic.  Set.,  viii,  no.  2,  pp.  173-183,  14  refs,    London,  May  1930. 

Byturus  tomentosm.  F.,  is  the  most  serious  pest  oi  raspberries  and 
loganberries  in  Britain  \cj.  K.A.F.  .  A,  vi,  424,  etcJ.  Comniercia! 
control  has  been  obtained  by  spraynig  with  lead  arsenate  L-xi,  539^,  bui 
owing  to  the  danger  of  poisoning  bees,  an  investigation  was  undertaken 
with  a  view  to  testing  pyrethrum  emulsions  against  this  beetle. 
Laboratory  experiments  were  promising  [xvii,  536  ,  and  field  trials 
were  carried  out  in  1928  and  1929.  The  spray  used  [(/  loc.  cit.~  was 
prepared  by  dissolving  the  crude  pyrethrins  from  UH>  lb.  of  flowers 
in  15  gals,  rape  oil  and  adding  5  gals,  of  A?ral  VV.B.  When  required 
for  use,  2  gals,  of  this  mixture  were  combined  with  98  gals.  \\*atcT  and 
2  pints  of  40  per  cent,  aqueous  caustic  soda  were  then  added  and  stirred 
in.  The  oil  solution  of  the  crude  pyrethrins  should  not  be  mixed  \^-ith 
the  Agral  W.B.  earlier  than  is  necessary,  since  this  mixture  slowlx*  loses 
its  insecticidal  valu(\  F.mulsification  bv  means  of  the  alkali  should 
not  he  carried  out  until  immediately  before  use.  Where  loganberries 
and  raspberries  were  grown  in  close  proximity,  the  preference  of  the 
beetles  for  flowers  of  the  former  was  again  observed  [vi,  424 j.  In 
1928.  the  s])ray  was  applied  to  loganberries  on  6th  June,  when  approid* 
iiKitely  one-third  of  the  flowers  was  set.  one-third  open  and  one-third 
still  in  bud.  Appreciable  differences  in  the  percentage  infestation  of 
sprayed  and  unsprayed  plots  were  observed  A  row  of  raspherrie*^ 
was  sprji\  ed  on  18t!i  May  when  the  first  flowers  opened,  to  determine 
whether  the  spray  exercised  any  deterrent  effect  on  the  beetles,  but 
subsequent  counts  showed  no  significant  differences  in  infestation 
between  sprayed  and  unsprayed  plots. 
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111  1929,  sprays  applied  to  loganberries  on  Ut,  7th  and  21st  June  and 
D  raspberries  on  5th,  19th  and  25th  June  (when  approximately  one- 
tiird,  two-thirds  and  all  of  the  flowers  were  fully  open)  resultecl  in  a 
.^duction  of  infestation  of  approximately  55  per  cent  on  the  former  and 
4)  per  cent,  on  the  latter.  The  beetles  can  thus  be  commercially 
ontroiled. 


iMiTH  (K.  M.)  Studies  on  Potato  Virus  Diseases.  VII.  Some 
Experiments  with  the  Virus  of  a  Potato  C^kle  with  Notes  on 
luterveinal  Mosaic— .4 «n.  Appl.  Biol.,  xvii,  no.  2,  pp.  22;j-240, 
4  pk..  3  refs.    Cambridge,  May  1930. 

An  account  is  given  of  experiments  in  Britain  in  the  transmission 
if  two  potat(»  virus  diseases,  potato  crinkle  and  interveinal  mosaic, 
by  means  of  needle  inoculation,  grafting  or  the  Apliid,  Myzus  perstcae, 
Sulz. ,  from  potato  to  potato,  from  potato  to  tobacco,  etc.  Transmission 
of  crinkle  from  diseased  to  healthy  potatoes  by  means  of  M,  persicae 
was  successful  in  the  case  of  one  variety  only,  when  a  mild  type  of  the 
disease  developed.    When  the  virus  was  transmitted  by  the  same  Aphid 
to  tobacco,  the  symptoms  produced  were  ditlerent  from  those  induced 
needle  inoculation.    When  it  was  returned  to  potato  by  the  Aphid 
•  If  by  needle,  cririicle  and  leaf-drop  streak  resulted.    Moreover,  after 
passage  through  tobacco,  the  same  virus  was  transmitted  by  the  Aphid 
to  a  variety  of  potato  that  had  previously  resisted  inoculation  by  tlus 
nieans.   Thus  it  is  shown  that  the  tobacco  plant  will  act  as  a  more  or 
less  symptomless  carrier  of  severe  crinkle  and  leaf-drop  streak  when 
infected  by  Aphids  from  diseased  potato,  and  this  may  explain  the  rapid 
defeneration  of  some  varieties  of  j^cjtato  in  countries  where  tol):icco 
is  grown.    For  this  reason,  it  seems  advisable  for  the  two  crops  to  be 
grown  as  iar  apart  as  possible.    The  virus  of  interveinal  mosaic  was 
transmitted  by  M.  persicae  from  a  potato  plant  of  one  variety  to  others 
of  the  same  variety,  but  not  to  those  of  another  variety. 

In  these  experiments  further  evidence  was  obtained  of  the  alteration 
of  the  nature  of  potato  viruses  of  the  mosaic  group  by  passage  through 
plant-^  othfT  than  potato  [cf.  R.A.E.,  A,  xvii.  636\  It  was  also  found 
•that  the  symptom  expression  of  a  particular  virus  in  its  plant  host  may 
vary  according  to  the  method  of  infection,  and  in  the  case  ot  potatoes 
there  is  a  wide  range  of  difference  in  their  varietal  reaction  to  the  same 
virus.  The  relation  between  the  virus  of  crinkle  and  that  of  interveinal 
mosaic  and  their  possible  connection  with  the  virus  of  streak  are 
discussed. 


Thompson  (W.  R.).    The  Principles  of  Biological  Ck)ntrol.  Ann. 
AppL  BioL,  xvii,  no.  2,  pp.  au6-338.    Cambridge.  May  1H:<(> 

In  view  of  the  rapid  development  of  practical  experiments  in  bio- 
logical control,  the  author  discusses  its  nature,  its  application  to  inject 
pests  and  noxious  weeds,  the  situations  in  which  it  can  be  utilised,  the 
results  that  mav  be  expected  from  it,  and  the  character  and  practical 
value  of  biotic  controlling  factors  of  various  types.  The  mam  factors 
in  the  biological  control  of  insect  pests  are  pathogenic  organisms,  which 
are  sometimes  very  effective  but  practically  impossible  to  manipulate 
successfully ;  vertebrate  predators,  which  appear  to  be  of  minor  value 
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and  could  probably  not  be  utilised  in  practice  ;  and  invertebra: 
parasites  and  predators,  oi  which  the  entomophagous  insects  are  b[ 
far  the  most  important  and  the  most  useful. 

The  various  methods  by  which  l)i()lugical  control  of  insect  peit>  i 
attempted  are  discussed  and  illustrated  by  theoretical  caJciilatiuiii 
It  is  estimated  that,  on  the  whole,  the  intensification  of  the  suction  ^ 
natural  enemies  present  in  an  area  by  the  artificial  reducticm  in  t:^ 
numbers  of  the  host  (by  the  destruction  of  imparasitised  insects  and  tb< 
preservation  of  tlie  ]K»rasitised  iiuiividuals  until  the  parasites  ha\^ 
emerged)  is  of  ratlu-r  uncertain  value,  and  not  likely,  in  most  ca.se^ 
to  produce  results  proporlionat(,*  to  the  tirn^-  and  labour  eX}.>endeii 
A  gradual  rise  in  the  percentage  of  parasiti:jm  Uiay  result,  but  uiilca 
they  are  prevented  from  doing  so  by  a  decrease  in  the  numbers  of  tbdr 
host,  the  parasites  and  predators  will  continue  to  deposit  the  same 
number  of  eggs  and  kill  the  same  number  of  hosts  as  under  normal 
conditions. 

With  regard  to  control  by  artificially  increasing  the  ]>opulation  'i 
parasites  or  predators  nornialK-  present  in  an  area,  it  is  pointed  out  thii 
although  the  percentage  of  parasitism  ma\'  be  quite  small,  the  actual 
numbers  of  parasites  present  in  a  relaLuely  hmited  area  severely 
infested  by  the  host  may  be  very  large,  and  in  order  to  produce  k 
measurable  effect  in  an  area  of  any  considerable  size  it  would  ht 
necessary  to  liberate  a  very  large  number  of  parasites.  The  same 
considerations  apph*  to  an  attempt  to  accelerate  the  progress  of  an 
introduced  parasite  by  liberating:  additional  colonies  year  after  year 
following  the  establisiunent  of  the  sjiecies.  When  the  reproductive 
rates  of  host  and  parasite  are  equal,  the  time  required  for  the  increase 
of  the  latter  species  to  the  point  at  which  it  exerts  its  maximum  effect 
depends  directly,  other  thii^  being  equal,  on  the  numbers  of  parasites 
lilirated,  but  the  acceleration  brought  about  by  the  successive  Uberatioib 
of  additional  parasites,  although  definite,  becomes  increasingly  less 
significant.  In  the  case  of  a  parasite  with  a  reproductive  rate  higher 
than  that  of  its  host,  the  elfect  of  repeated  introductions  on  its  rate  of 
increase  is  jiractically  nef^ligible.  Repeated  introductions  are  onlv 
likely  to  be  of  any  value  when  a  pest  is  present  in  several  distinct 
colonies,  separated  by  areas  over  which  the  introduced  parasites 
cannot  pass. 

Anything  in  the  nature  of  encouragement  of  beneficial  species 
already  present  in  an  area  seems  thus  to  be  restricted  to  indigenoos 

species,  .\lthough  a  marked  increase  in  the  number  of  progenv  reachinii 
maturity  in  the  field  could  probabK  be  obtain^fl  in  many  cases  by 
careful  methods  ot  rearing  in  the  laboratory,  it  woukl  be  of  little  use  to 
liberate  additional  individuals  oi  a  parasite  before  a  period  or  season 
in  which  adverse  climatic  or  agricultural  factors  ordinarily  cause  the 
death  of  a  large  proportion  of  the  population.  Thus  almost  the  only 
beneficial  insects  that  can  be  "  encouraged  "  are  spedes  that  can  be 
bred  easily  and  continually  during  periods  when  they  are  dormant  in 
nature  and  their  hosts  are  either  dormant  or  not  present  in  a  sta^t 
attacked  bv  the  parasite  or  ;)rodator.  ^h)reover,  it  is  necessary  in 
cnrr\  ing  on  brccdmg  work  to  have  a  plentiful  supply  of  a  host  specie> 
tlutt  is  easily  bred  on  food  that  is  ine.xpensive  and  ^y  to  procure. 

\\  ith  regard  to  the  introduction  of  natural  enemies  into  an  area 
where  they  have  not  previously  been  found,  it  appears  advisable  to 
establish  all  the  primary  parasites  of  an  introduced  pest  that  can  be 
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'taiined,  although  it  seems  most  satisfactory  to  make  the  introductions 

ccessively  rather  than  simultaneously,  importing  new  sj>ecies  only 
ter  the  effect  of  those  already  established  has  been  determined  [c/. 

..>!.£'..  A.  xvii.  (m\ 

Ooncerning  the  re-introduction  oi  a  benehcial  insect  temporarily 
>sent  from  an  area,  it  is  pointed  out  that,  firstly,  it  is  extremely 
Acult  to  determine  whether  the  spedes  is  really  absent^  and  secondly. 

it  is  absviit.  its  disappearance  is  usually  due  to  temporarily  un- 
lit able  conditions  that  would  probably  adversely  affect  any  attempt 
>  re-introdnce  the  species.  Such  re-introduction  is  therefore  only 
istified  when  suniu  unusual  factor,  such  as  an  abnormal  tlr.nmht  or  an 
sLCtiptionally  hard  winter,  has  piactically  or  absolutely  exttrniinated  a 
eiieficial  insect  from  a  region  where  repopulation  from  adjacent  areas 
i  impossible  or  can  only  occur  very  slowly  owing  to  the  existence 
f  l>arrier$.  In  the  author's  opinion  the  introduction  of  insects  that 
\  other  countries  attack  hosts  closely  allied  to  the  pest  to  be  controlled 
»ffers  a  promising  field  for  investigation. 

The  results  that  may  be  expected  from  experiments  in  biological 
ontrol  depend  primarily  on  whether  the  host  is  increasing  in  numbers 
*r  not.  If  it  is  increasing,  the  parasite  will  never  overtake  the  host 
inless  its  reproductive  rate  is  greater  than  or  equal  to  that  of  the  latter, 
[f  the  reproductive  rate  of  the  parasite  is  only  slightly  superior,  the 
time  taken  to  overtake  the  host  will  be  greatly  decreased  when  com* 
pared  with  the  time  taken  when  the  rates  are  equal.  .Moreover,  if  the 
host  is  increasing,  no  reduction  in  damage  or  decrease  in  it^  numbers 
will  occur  until  the  parasite  iid.s  (jvertaken  it.  If  the  host  poiuilation 
has  become  stabilised,  the  increase  oi  the  parasite  has  an  immediately 
beneficial  effect.  The  reduction  of  damage  will  continue  until  the 
rarefaction  of  the  host  population  begins  to  cause  a  diminution  in  the 
effective  reproductive  rate  of  the  parasite,  after  which  the  host  popula- 
tion will  again  increase  for  a  time. 

Generallv  speaking,  no  one  species  of  parasite  or  predator  is  likely  to 
control  the  host  over  the  whole  of  an  infested  area,  and  the  introduction 
of  additional  species  will  usually  be  necessary.  Moreover,  in  man}- 
cases,  agricultural,  chemical  and  mechanical  methods  must  also  bie 
emplojred. 


Barni^s  (M  r  On  the  Biology  of  the  Gall-midges  (Cecidomyidae) 
attacking  Meadow  Foxtail  Grass  {Alopecunis  prafi-nsis).  including 
the  Description  of  one  new  Species.— 4  nw.  AppL  BioL,  xvii,  no.  2, 
pp.  339-a(S(>,  10  refs.    Cambridge,  May  193(). 

Meadow  foxtail  grass  [Alopccnrus  pratensis),  whicli  was  formerly  used 
to  a  considerable  extent  in  seed  mixtures  for  pasture  and  meadow  land, 
has  recently  been  replaced  to  a  large  extent  l)\  timothy  [Phleum  pra- 
temc),  one  of  the  reasons  for  the  change  bemg  the  iailurc  to  obtain 
good  seed  of  the  former  owing  to  infestation  by  three  Cecidomyiids. 
lOasyneura  alopecuri,  Reut.,  Sienodiplosis  gemculati,  Reut.,  and  Con- 
tarinia  merceri,  sp.  n.,  all  of  which  are  widely  distributed  in  the  British 
Isles  and  probably  occur  in  almost  every  country  where  the  grass  is 
grown.  Note<^  on  their  distribution  and  bionomics  are  given.  I), 
alopecuri  has  one  generation  a  year.  The  egg.^  are  laid  in  May,  the 
lar\'ae  grow  from  May  to  July  and  remain  quiescent  in  the  seeds  from 
July  until  May  of  the  following  }  ear.    S.  gcnicufati  has  two  generations 
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a  year,  adults  being  nii  tlu'  wing  in  April  and  May  and  ai^ain  from  Junt  t-  .p 
August.    The  life  cycle  ol  the  summer  brood  lasts  about  3-4  niontbs  aiui. 
of  the  winter  brood  8  months.    In  both  these  species  pupation  Xaisessn 
place  in  the  seed  case»  the  pupal  stage  lasting  about  8  days,  and  th<r 
larvae  usually  occur  singly  in  the  florets.   As  a  role,  C.  merceri  has  oc«  * 
generation  a  year.  The  adults  occur  in  May-June,  and  the  larvae  grcrar* 
in  the  florets  for        Wt'eks  about  June,  and  then  mi.sjratc  to  the  soil 
whert'  thev  remain  until  the  following  Mav.    This  sixxie>^  di tiers  tron. 
the  other  two  in  tliut  the  larvae  do  not,  as  a  rule,  occur  singly  in  the 
florets,  and  hibernation  and  pupation  take  place  in  the  soiL    It  aho 
appears  to  be  much  more  numerous  and  to  be  responsible  for  the 
enormous  number  of  empty  florets  and  immature  kernels  found 
seed-testers. 

It  is  suggested  that  the  numbers  of  the  midf^es  might  be  reduced  by 
allowinp;  sheej)  to  ;^aze  on  the  grass  and  so  prevent  its  tlow^'ring  until 
after  most  ul  the  adults  have  emerged.  The  date  of  emergence  varies 
with  the  locality  and  would  have  to  be  determined  by  careful  ob- 
servations over  a  number  of  seasons.  Grass  heads  that  ripen  later  are 
smaller  and  therefore  contain  fewer  seeds  than  those  ripping  normaDy. 
but  this  disadvantage  might  be  overcome  by  selection  and  plant 
breedinj::.  Tn  an  experiment  in  which  plots  of  p:rass  were  kept  cut  until 
certain  dates  and  then  allowed  to  seed,  the  extra  cleanness  of  the  seed 
more  than  compensated  for  the  reduction  in  the  size  of  the  head. 

RiCHAi  (0.  W.)  &  Herford  (G.  V.  B.).  Insects  found  assodaM 
with  Cacao,  Spices  and  Dried  Fruits  in  London  Warehouses.— 

Ann.  Appl.  Biol.,  xvii,  no.  2,  pp.  367-395,  10  pis.,  6  pp.  refs. 
Cambridge,  May  1930. 

A  list  is  given  of  the  insects  found  in  association  with  cacao,  spices, 
and  drit  d  fruit  in  certain  London  warehouses,  indicating;  their  distribu- 
tion and  in  some  cases  the  places  of  orig^in  of  the  products  in  which  they 
occurred,  with  references  to  some  of  the  more  important  papers  in 
which  the  food,  habits  or  distribution  of  the  species  have  been 
described.  Keys  are  given  to  the  species  of  the  following  genera  that 
were  encountered:  Carpophilus,  Lamophlaetis,  Dermestes,  Gnatho' 
ccrus  and  Ttibolium,  Ephestia  and  Drosaphila,  The  list  includes 
78  species  and  one  variety  of  Coleoptera,  10  species  of  Lepidoptera. 
B  of  Hymenopterous  jiarasites,  21  of  Diptera,  2  ni  Rhyncbota,  5  of 
Orthoptera,  1  of  Dennaptera,  and  4  of  Psocoptera. 

CoLT  TN(,£  (W.  £.).  The  Food  and  feeding  Habiti  ol  aome  Oorvidae. 
The  Carrion  Crow,  Hooded  Crow,  Magpie  and  Jay. — J.  Minist. 
A^ric,  xxxvii,  no.  2,  pp.  151-158,  4  diagrs.,  2  refs.  London. 
May  1930. 

The  economic  status  and  food  habits  of  the  carrion  cr(jw,  hooded 
crow,  mappie  and  jay  are  discussed.  A  study  of  the  stfjniach  content- 
of  each  of  these  birds  showed  that  on  the  average  36  per  cent,  of  their 
food  is  of  direct  benefit  to  the  farnu  r  and  fruit-grower,  21 -6  per  cent, 
being  injurious  insects,  whereas  only  18  per  cent,  represents  damage 
indicted.  So  long  as  these  birds  are  not  too  numerous,  the  benefits 
they  confer  far  outweigh  the  injury  they  do,  and  any  attempt  at  their 
complete  destruction  is  prejudicial  to  the  interests  of  agriculture. 
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^VHirEHEAu  (T.)  cSc  CuRRiE  (J.  F.).  Fotato  Leai-roU.  Development 
of  Eecindary  Symptoms  in  the  Year  of  Infection.  —  J.  Minist. 
Agric,  xxxvii,  no.  2.  pp  1 59-163, 6  figs. ,  5  refs.    London,  May  1930. 

An  account  is  give  n  of  greenhouse  experiments  to  detennint;  whether 
iiicrc  is  a  stage  in  tlie  growth  of  the  ix)tato  phmt  prior  to  which  leaf-roll 
infection  might  give  rise  to  secondary  symptoms  during  the  current 
year,  but  after  which  infection  would  first  become  evident  in  the 
progeny  of  the  plant  [cf.  RA,E,,  A,  xviii,  2].  This  is  of 
considerable  practical  importance,  as  the  primary  infection  pro- 
duces no  marked  reduction  in  the  yield,  whereas  plants  develop- 
ing secondary  symptoms  are  severely  affected  both  in  the 
number  and  (in  many  varieties)  the  size  of  the  tubers.  By 
transferring  Aphids  from  plants  infected  with  leaf-roll  to  healthy  ones 
in  different  stagers  of  growth,  it  was  found  that  secondary  symptoms 
may  develop  in  the  year  of  infection  in  plants  infected  before  they  have 
reached  a  certairi  «  riti^al  stage  in  growth.  This  stage  varies  with  the 
variety  of  potato  mp  to  5  and  8  weeks  after  planting  in  the  two  varieties 
traployed).  About  a  month  elapses  between  infection  and  the  appear- 
fflice  of  symptoms,  this  being  probably  the  necessary  incubation  period 
for  the  virus  in  the  leaf.  The  Aphids  were  shown  to  be  able  to  acquire 
irfection  from  infected  plants  before  any  symptoms  develop. 

It  therefore  appears  that  the  presence  of  secondary  symptoms  will 
afford  a  reliable  index  of  the  degree  of  infection  of  tlie  seed-stock  only 
if  it  is  known  tliat  tiie  plants  obtained  from  it  had  passed  the  critical 
stage  m  growth  before  Aphid  infestation  occurred. 

Massee  (A.  M.)  cS:  Beshir  (M  ).  The  Control  of  the  Apple  Blossom 
Weevil. — J.  Mimst.  Agric,  xxxvii,  no.  2,  pp.  1134-171,  1  ref. 
London,  May  1930. 

An  account  is  given  of  banding  exj>eriments  carried  out  in  1929 
against  Anthonomm  pomorum,  L.  (apple  blossom  weevil).  The  bands 
were  placed  on  the  trees  in  mid- July  and  examined  at  the  end  of 
Xovember.  The  weevils  showed  a  marked  preference  for  bands  of 
corrugated  cardboard  over  those  of  carpet  felt  and  sacking  [RA.E,, 
\,  xiii,  61],  the  average  number  caught  per  band  of  each  type  being 
3S0,  206  and  40  respect i\  ely.  The  corrugated  cardboard,  which  was 
'^overcd  on  the  smooth  surface  by  grease-proof  paper,  was  cut  in  strips 
4^  ins.  wide,  and  the  carpet  felt  was  \  in.  thick  and  cut  into  strips 
H  ins.  wide.  These  bands  were  applied  in  single  thickness  only,  whereas 
the  strips  of  sacking,  which  were  4|  ins.  wide,  were  twice  as  long  as  the 
oroamterence  of  the  tree  trunk  to  make  a  double  thickness  when  in 
position.  The  inside  layers  of  the  corrugated  cardboard  separate  in 
wet  weather,  and.  nnlike  the  sacking,  do  not  become  sodden,  thus 
providing  an  excellent  shelter.  Tlie  cost  of  these  bands  is  about  IHs. 
for  2fWi  trees,  including  labour  ;  that  of  the  sack  band>  is  aii}>r()xiinately 
when  new  material  is  bought,  though  if  old  sacking  is  availai)le,  the 
price  is  about  the  same  as  for  the  cardboard  bands.  The  high  cost  of 
carpet  felt  and  the  difficulty  of  obtaining  it  in  quantity  preclude  its 
use  on  a  large  scale. 

An  experiment  showed  that  weevils  hibernating  in  sacking  bands 
could  be  destroyed  by  spraying  the  latter  on  the  trees  with  a  10  per 
cent,  tar-distiiiate  wa.sh,  2|  gals,  being  snfficietit  for  18  hands,  whi^h 
should  be  thoroughly  soaked.    It  was  found  thai  many  of  the  weevils 
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hibernated  on  the  bark  immediately  beneath  the  bands,  but  on  examiria- 
tiun  about  three  weeks  after  spraying,  most  of  them, as  well  w:i5thosr  in 
the  bands,  had  either  been  killed  by  the  wash  or  were  paral\  s*:*d  nnd 
died  later.  Less  than  25  per  cent,  of  the  weevils  were  active  wiiei; 
taken  from  the  bands,  and  many  of  these  did  not  live  more  than  a  few 
days.  Nearly  twice  as  many  weevils  were  collected  from  untreated 
bands  and  trunks,  and  it  is  thought  that  some  were  driven  from  the 
treated  bands  at  the  time  of  spraying:  a  large  proportion  of  th:m 
must,  however,  ha\  e  been  affected  by  the  wasli  and  probabl\  di- d 
In  ]>ractice  the  bands  can  be  sprayed  while  the  usual  winter  tar- 
distillate  wash  is  being  applied  ;  this  should  be  done  nut  later  tlijiii 
January,  since  the  weevils  begin  to  leave  the  bands  in  February. 

This  method  is  superior  to  that  of  burning  the  bands  or  submerging 
them  in  water  [loc.  cU.],  as  when  they  are  removed  many  weevils  faU 
to  the  grotind  and  escape,  and  those  that  hibernate  on  the  bark  beneath 
the  bands  are  not  destroyed. 

Laubekt  (R.).  Eine  eigenartige  Hyazinthenblumeuknospeu-Schadi- 
gung.  [A  peculiar  Injury  to  the  Flower-buds  of  Hyacinths.  . — 
Die  kranke  Pflanze,  vii,  no.  3-4,  pp.  48-49.    Dresden.'  1930. 

Discoluuratiuii  and  withernig  of  the  liower-bvids  of  hyacinth  in 
Germany  were  found  to  be  due  to  the  mite.  Rhizoglyphtts  hyacinthi,  Banks, 
feeding  within  them,  especially  on  the  stamenis.  No' other  parts  of 
the  plant  were  injured. 

Reichert  (A  ).  Rosenschadlinge.  [Rose  Pests. kranke  Pflanze, 
vii,  no.  3-4,  pp.  49-n53,  1  pi.,  4  reis.    Dresden,  1930. 

The  eggs  of  Arge  rosae,  L.,  and  A .  pagana,  Pans.,  are  laid  on  the  young 
rose  shoots,  and  the  newly-hatched  larvae  remain  together,  feeding  on 
the  leaves.  Pupation  takes  place  in  the  ground,  but  in  captivity* 
some  larvae  pupated  on  the  branches.  The  adults  prey  on  various 
insects. 

Reh  (L.).  Obsttachiidigungen  dnzch  Wanien.  [Injury  to  Fruits  by 
Bugs.] — KorrBl.  wirtsch.  SchddlBekdmpf,,  vi,  no.  2,  reprint  I  p. 
Crossen  a.  d.  Oder,  1929. 

Considerable  damage  is  done  to  bush-fruits  in  Germany  by  Penta- 
tomid  bugs,  of  which  Dolycoris  baccarvm,  L.,  is  the  most  important, 
others  being  Pcntatoma  {  Tropicaris)  rufipes,  L.,  Acanthosoma  hat- 
morrhoidale,  L.,  Sehirus  hicolor,  L.,  etc.   Capsids  of  the  genus  Lygtis 

are  very  injurious  to  np|)le,the  leavrs.  shoots  and  fruits  being  aflected, 
but  a  great  variety  of  other  plants  are  infested  in  summer. 

KKi'(.i:R  (  ).  Spanner-Bestaubnng  mi  Stadtforst  Waren-Mecklenborg. 
IDusting  against  Bupalus  piniarius,  L.,  in  the  VVaren  Civic  Forest, 
MecklenburgJ  ^DetUs,  Forst-Ztg.,  xUv,  pp.  1005-1008,  3  figs.. 
1929.  (Abstract  in  m  Bala.,  (2)  Ixxxi,  no.  1-7,  p.  158.  Jena. 
May  1930.) 

It  is  pointed  out  that  trees  are  more  completely  covered  by  an 
insecticide  dust  if  it  Is  applied  by  motor  dusters  instead  of  by  aeroplane, 
because  the  application  is  a  double  one,  the  dust  being  first  blown 
upwards  through  the  tree* crown  and  then  falling  downwards  on  it. 


Digitized  by  Google 


505 


^KiT  ((t  ).  Chortophila  brunnescens  Zett.  als  Schadling  kultivierter 
Caryophyllaceen.  [Hylemyia  Irrunncscens  as  a  Pest  oi  cultivated 
Caryopiiyllaccae.] — Z.  PjlKrankh,,  xl,  no.  5,  pp.  265-269,  2  tigs. 
Stuttgart,  May  1930. 

II yU'niyia  [Cliortophila)  hrunncsccns,  Zett.,  is  recorded  as  mining  the 
Lves  oi  Uianthus  barbatus  in  various  places  near  Geisenheim  a.  Rhein. 

(£.).  Bmui  de  lotte  contre  la  mouche  des  cerises  {Rhagoletis 
cerasi), — Prog,  agric.  viUc,  xciii,  no.  21,  pp.  502-604,  1  rel  Mont- 
pellier,  25th  May  1930. 

This  is  an  extract  from  a  report  of  the  Permanent  S3mdicate  for  the 

rotection  of  cultivated  Plants  of  the  Upper  Rhine  against  Pests, 
'hich  appeared  in  Le  Journal  a^ricolc  d' Alsace- Lorraine.  An  account 
'  c^iven  of  experiments  carried  out  near  Munster  (Alsace)  in  controlling 
fif  adults  of  /\//rf£'f'/''/fs-  ccrasi,  L.  (cherry  fruit-fly)  by  hxing  in  the 
lierry  trees  trap- brandies  dipped  in  a  sweetened  bait,  which  consists 
•f  25  lb.  glucose,  5  gals,  water,  and  1  lb.  sodium  arsenate,  with  tht 
ddition  of  some  colouring  substance,  black,  green  or  blue.  A  light 
^  lelter  made  of  boards  was  arranged  above  the  trap-branches  to  prevent 
lie  rain  from  washing  off  the  bait.  The  branches  were  placed  in 
he  trees  in  the  middle  of  May,  and  in  the  second  half  of  June  only  a 
legligible  percentage  of  the  cherries  was  infested.  At  the  same  time 
he  adult  tlies  were  very  numerous,  probably  owing  to  the  fact  that  the 
trap-branches  were  completely  dry  and  had  ceased  to  attract  them. 
M  the  beginning  of  July  38  per  cent,  of  the  fruit  was  infested,  but  the 
larvae  were  abnormally  small.  It  is  thought  that  complete  control 
might  he  obtained  by  renewing  the  trap-branches  at  the  beginning  and 
end  of  June. 

D.AviAULT  (L.).  Notes  biologiques  sur  Xtmeritis  cant'sct'ns  Orav.  et 
BUT  la  morphologie  de  ses  divers  stades. — Rev.  Path.  veg.  Lnt. 
agric,  xvii.  fasc.  3,  pp.  82^,  5  figs.,  8  refs.   Paris,  March  1990. 

This  account  of  the  bionomics  of  the  Tchneumonid,  Nrnierifis 
canescens.  Grav.,  which  is  an  important  ])arasite  of  the  Pyralid,  Ephcaiia 
kUHniella,  ZelL,  in  France,  differs  in  some  respects  from  those  previously 
noticed  [R.A,E,,  A,  xvi,  171 ;  xvii,  329].  The  author  states  that 
the  femaJe  oviposits  in  mature  larvae  in  their  cocoons  or  in  young 
pupae,  the  chitin  of  which  is  still  soft  enough  to  be  penetrated  by  the 
ovipositor.  The  development  from  egg  to  adult  at  ordinary  tempera- 
tures in  the  laboratory  averaged  47  davs,  being  never  less  tlian  40  nor 
more  than  63;  in  an  incubator  at  a  constant  temperntun^  of  28  C. 
1^*4**  F.],  the  life-cycle  of  a  generation  was  completed  lu  27-30  day.s. 
ihe  anatomy  of  the  young  and  mature  larva  is  fully  described. 

N.  canescens  is  the  most  numerous  parasite  of  E,  kUhtiidla  in  flour 
iitores  near  Paris,  but  it  is  difficult  to  determine  the  extent  of  control 
<?xercised  by  it.  Laboratory  observations  indicate  that  the  repro- 
ductive capacity  of  the  host  (300  eggs  per  female)  is  2.'.  or  3  times  as 
great  as  that  of  the  parasite,  but  two  generations  of  the  latter  arc  produced 
to  every  one  of  the  former.  Theoretically,  therefore,  complete  control 
should  be  possible,  but  this  is  never  attained,  as  some  of  the  host  larvae 
^^r  inside  the  stored  flour  and  are  inaccessible  to  the  parasite  [xvii, 
am)  M 
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255].  Moreover,  as  the  adults  of  N.  canescens  live  for  a  very  short  time, 
their  appearance  does  not  al^rays  coincide  with  the  period  of  mayimmn 
abundance  of  hosts  that  are  in  the  susceptible  sta^e. 

• 

HiBRAUOi  (M.).   Cfontribution  i  P^tnde  biologique  et  systematiaiw  4t 

Eurvgaster  infegriceps  Put.  en  Syrie. — Rev.  Path.  veg.  Enf  agric., 
xvii;  fasc.  3,  pp.  97-160,  14  hg^,  20  refs.   Paris,  March  1930. 

This  paper  contains  a  review  of  the  history  of  the  Pentatooiid, 
Eurygasier  iniegriceps,  Put.,  in  Syria,  Iraq,  Russia  and  Turkey,  and  an 

account  of  its  anatomy,  classification,  bionomics,  economic  importance 
and  control  [cf.  R.A.E.,  A.  i.  44€M51  ;  xv,  14,  x\n,  186.  xN-ii.  442, 
6901  A  list  is  given  of  the  known  species  of  Eurygasier,  showing  the 
comUries  in  which  they  occur,  as  well  as  a  key  to  the  Pentatomids 
sometimes  associated  vnth  E,  integriceps  on  cereals,  which  are  not 
themselves  pests  of  any  importance.  In  S^Tia.  the  permanent  foci  of 
infestation  are  certain  mountainous  forest  districts  in  the  north.  These 
should  be  kept  under  observation  for  the  purpose  of  foretelling  out- 
breaks, which  usually  occur  every  18-20  \  ears  and  last  6-8.  The  losses 
caused  to  cereals  in  recent  years  varied  from  75  per  cent,  of  the  crop  in 
1925  to  7  per  cent,  in  1928-29  ;  in  1924  the  entire  crop  was  destroyed 
in  some  localities. 

The  use  of  a  poison  bait  is  suggested  to  prevent  the  migration  of  the 
bugs  from  barley  to  wheat  when  the  former  has  hardened.  It  should 
be  exposed  in  containers  sunk  deeply  in  the  trroimd  in  the  infested  field, 
so  that  the  insects  can  enter  them.  A  formula  that  proved  effective 
in  the  laboratory  is  6  oz.  arsenic,  20  oz.  molasses,  40  oz.  wheat  flour, 
and  7  pints  of  water,  but  more  water  would  be  required  in  the  field, 
and  it  would  have  to  be  renewed  constantly  owing  to  evaporation. 
The  author  thinks  that  the  bugs  will  readily  feed  on  the  bait  during 
the  hottest  part  of  the  day,  when  they  descend  the  plants  to  shelter 
under  the  leaves.  Other  measures  recommended  are  the  removal  a3vJ 
destruction  of  weeds  [xvii,  290],  particularly  of  Lconticc  leoniopctahtin. 
wliich  is  preferred  for  oviposition  in  Syria,  and  tlie  arrangement  of 
artificial  hibernation  quarters  consisting  of  ditches  filled  with  trap 
plants,  from  which  the  bugs  could  be  collected  in  February  and  destroyed 

The  author  discusses  the  possibility  of  biological  control  and  gives 
descriptions  of  the  species  of  Telenomus  that  have  been  recorded  in 
Russia  [i,  449]  and  Iraq  [xvii,  690]  as  egg-parasites  of  E.  ind-gricci*''. 
with  short  notes  on  their  bionomics.  The  two  Tachinids  found  ui 
Russia  [i,  448]  are  considered  of  considerably  less  value.  The  fungus, 
Isaria  densa,  was  observed  in  the  laboratory  in  Syria  to  destroy  the 
bugs,  and  sparrows  and  storks  should  be  protected,  as  they  devour  large 
numbers.  The  methods  by  which  the  parasites  might  be  introduced 
into  Syria  are  described  at  length,  and  the  possibility  of  utilising  the 
fungus  is  discussed. 

Hard V  (F. ) .   Froghopper  Incidence  in  1929.   y  f  in.  S-  Proc.  Froghoppa 
Invest.  Comm.  Trinidad  6-  'l  obago,  pt.  xviii,  pp.  71-^.  Trinidad, 


In  1929  the  first  generation  of  the  sugar-cane  froghopper  [Tomasph 
saccharina,  Dist.]  appeared  in  Trinidad  at  h  ast  a  fortnight  earlier  than 
in  1928  I  R.A .  E.,  A,  xvii,  vS3M  nymjihs  Ix  ing  hrst  ohscrvedon  25th  May 
An  unusual  fea?ture  of  the  outbreak  in  1929  was  the  definite  appearance 


1930. 
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)f  .1  fourth  generation  during  the  last  week  in  November  and  the 
irst  two  weeks  in  December,  tht-  infestation  being  widespread  but  not 
ntcnse  ;    this  generation  was  present  on  most  estates  until  early 
January   and   continued   in    some  districts  until  mid-February. 
Dnsting  with  calcium  cyanide  succeeded  in  limiting  froghopper 
incidence  to  the  areas  of  infestation  in  1928.   Estates  in  the  vicinity 
of  abandoned  land  suffered  considerably  from  re-infestation.  Various 
lii^ht-traps  were  tried,  but  none  proved  to  have  any  advantage  over 
iliose  previously  in  use.    The  second  generation  was  very  largely 
controlled  in  1929  by  the  green  muscardine  fungus  [Metarrhiziiim 
Misapiiaelt  but  hot  weather  in  mid-September  reduced  the  fungus  and 
enabled  the  later  generations  of  the  froghopper  to  develop  unhmdered. 
Another  fungus  (Empusa),  Syrphid  flies  and  insectivorous  birds  all 
nssisted  In  control,  and  jumping  spiders  (Attids)  were  more  numerous 
than  usual. 

[MifloeUaneotts  Pests  in  Mexico.]— ^o/.  Divtdg.  Defensa  agric,  Sec. 
Agric.  Fotn.,  Mexico,  no.  11,  52  pp.,  8  figs.  ;  no.  12,  12  pp.,  4  fip^  : 
no.  13,  9  pp.,  3  pis.  ;  no.  14,  8  pp.,  1  fjg.   S.  Jacinto,  D.F.,  1929. 

These  popular  bulletins  are  intended  for  the  instruction  of  Mexican 

farmers.  No.  11  describes  metlu)ds  for  identifying  and  combating 
j)ests  .'i!id  diseases  of  cultivated  plants;  no.  12  deals  with  the  control  of 
LacknosUrnu  sp.  ;  no.  13,  with  Enosoma  lanii^erum.  Hausm.,  on  apple 
and  its  control ;  and  no.  14,  with  the  bionomics  and  control  of 
Phthmrimata  opercuMla,  Zell.  (potato  moth). 

Bruner  (S.  C),  Agete  (F.)  iic  Boucl6  (L.).  luiorme  sobre  trata- 
mtenftni  balMS  ile  umft  wdes  pan  dflrtnilr  el  imeeto  Mamca 
iesifUalis  (Lepidi«tm-P^nUdM).  [Report  on  Treatments  of 
green  Lima  Beans  against  the  Pyralid,  tesfukUis,] — Rev.  Agric. 
Com.  Trab,,  xii,  no.  10,  pp.  31-36,  2  figs.   Havana,  April  1930. 

The  experiments  here  described  were  made  in  Cuba  to  free  green 

Lima  beans  [Pfmseolus  lunaius],  intended  for  export  in  the  pod  to  the 
United  States,  from  the  P\Talid.  .\faruca  tcshilalis,  Geyer.  Vacuum 
fumigation  with  hydrocyanic  acid  gas  proved  unsatisfactory,  but 
fumigation  for  2|  hours  in  a  2()-inch  vacuum  with  9  lb.  carbon  bisulphide 
to  1,000  cu.  ft.  seemed  suitable  for  work  on  a  commercial  scale.  The 
green  pods  are  not  injured,  most  of  the  larvae  are  kUled  at  the  time  and 
the  others  die  later.  The  effect  on  the  pupae  seems  to  be  the 
same.  The  fumigation  chamber  is  filled  with  the  beans,  and  the 
temperature  is  maintained  at  or  above  70^  F.  Exposure  to  cold 
appeared  to  be  less  practical  than  fumigation.  Afoist  heat  at  43*3- 
46'  C.  (110-1 15°  F.)  kills  the  larvae  in  U  hours  from  the  time  that 
all  the  beans  have  reached  this  temperature  without  damaguig  the 
latter. 

Weber  (G.  A.).  The  Bueaii  ol  Bntomologsr,  111  Hlrtorr*  Aotifttiei 

and  Organization.— 5?m'u-^  Monog.  U.S.  Govt.,  no.  60,  xii-1-177  pp. 
Washington,  The  Brookings  Institution,  1930.  Price  11.50. 

This  is  one  of  a  series  of  monographs,  prepared  by  the  Institute 
for  Government  Research,  giving  a  detailed  d^cription  of  each  of  the 
service  departments  of  the  Government  of  the  United  States.  The 
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history,  activities  and  organisation  oi  tlic  Bureau  of  EntomoJogy  ar» 
fully  described.  The  publications  of  the  Bureau,  the  laws  governing 
its  operations,  its  financial  undertakings,  and  a  bibliograph\*  of  th« 
literature  dealing  with  its  activities,  are  given  in  appendices. 

Walton  (W.  R.).  Gnhranni  on  Ckdl  GfMOi.— Biitf.  U.S,  Gdf  Ass^ 
Green  Sect.,  ix,  no.  9,  pp.  156-157,  1  fig.  Washington,  D.C. 
September  1929. 

Brief  notes  are  given  on  cutworms  cauang  damage  to  golf  greens 
in  the  United  States.  They  may  be  destroyed  by  spraying  the  turl 
with  2  lb.  lead  arsenate  to  50  U.S.  gals,  water  or  by  a  poison  bait 

consisting  of  50  lb.  wheat  l)ran,  2  lb.  Paris  green  or  white  arsenit 
2  U.S.  qts.  blackstrap  molasses  and  2  U.S.  gals,  or  more  of  watt  r.  If 
bran  is  too  eyjX'nsive,  it  may  be  mixed  witli  an  equal  quantity  of 
fresli  hardwood  sawdust.  Pine  sawdu.st  appears  to  act  as  a  repellent. 
In  diluting  the  mixture  only  4-8  U.S.  qts.  water  should  be  used.  A 
formula  suitable  for  smaller  quantities  of  bait  is  1  lb.  P^ris  green  or 
white  arsenic,  1  peck  dry  bran,  I  U.S.  pint  molasses  and  2—4  U.S.  qts. 
water.  Instructions  for  preparing  the  baits  are  given  ;  the  masii 
should  be  allowed  to  stand  for  several  hours  before  being  used. 

Fakquharson    (R.    a.).    Locusts.— .'I        Agric.    Rep.  SomalilarJ 
Agric.  Ceol.  Dept..  1929.  pp.  24-^30.    London,  Ciown  Agents  for 

tlie  Colonies,  1930. 

This  rej)ort  includes  detailed  particulars  of  movements  of  '^wami> 
of  Schisfoct'rca  grcc^aria.  Forsk.,  over  the  St)Tii  di1:uifl  Protectorate  in 
1929.  It  is  considered  probable  that  although  tlierc  arc  no  ]x*rmane/Jf  ' 
breeding  grounds  in  that  country,  temporary  breeding  grounds, 
responsible  for  some  of  the  swarms]!  had  been  formed  in  IdSS.  It  is 
further  suggested  that  enormous  swarms  observed  on  several  occasions 
over  Hargeisa,  flying  at  a  great  lu  it^ht  and  with  great  rapidity  in  a 
southward  directif)n  ma\-  have  originated  in  Arabia,  which  countn' 
ma\'  be  resi>onsible  for  the  invasions  of  Abyssinia,  northern  Kenvii 
an(i  the  Sudan.  ' 

Owing  to  tla-  backward  state  of  the  Protectorate,  onl>-  meciianical 
means  of  control,  such  as  driving  the  hoppers  into  trenches  and  pitN 
trampling,  etc.,  could  be  employed.  The  damage  caused  by  the 
locusts  was  considerable,  affecting  the  native  crops  and  the  grass  of 
pasture  areiis. 

Frai  pa  fr  )    Au  sujet  des  cochemlles  du  caf^ier  dans  la  Province 
ritasy. — /^n/l.  e'con.  .Madagascar,  xxvi.  Partie  Document.,  no.  I 
pp.  7  -13.    Antananarivo,  1929. 

Injury  to  coffee  in  Madagascar  is  caused  by  I.achnodius  grccr,- 
\':i\'^^irre,  and  Coccus  {Lecanimn)  viridis,  (keen.  .\  brief  descriftu^i 
of  l>oth  species  is  given,  with  a  short  account  of  their  bionomics  an! 
food-plants.  C.  viridis  occurs  on  CoJJea  canephora  and  C.  liben'^ 
as  well  as  C.  arabica,  but  the  two  former  varieties  appear  to  sutftf 
less  injury.  Healthy  and  weakened  plants  are  alike  attacked,  but  oalf 
tlie  latter  show  signs  of  serious  damage.  Infestation  begins  on  t.V 
twigs  and  foliage  and  fvontually  spreads  over  the  whole  bush.  ' 
viridis  is  ijivariably  attended  by  ants.    L.  greeni  has  recently  btts 
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observed  on  the  roots  of  C.  arahica  in  one  locality  and  on  the  collar 
iuicl  lower  brandies  in  others.  In  Hie  Itasv  distric  t  ,  liowcver,  it  is  found 
in  masses  of  30-vSO  at  the  leaf  axils  or  aloii^  the  branches. 

The  measnres  succesfully  emplovcil  aj^jainst  these  Coccids  were 
spraying  with  a  5  per  cent,  kerosene  emulsion  or  with  hine-sulphur, 
the  preparation  of  which  is  described,  2  lb.  sulphur  and  3  lb.  lime 
being  used  to  80-100  gals,  water.  The  lime-sulphur  may  be  applied 
at  double  strength  in  the  rainy  season.    Before  spraying,  the  most 

stTifjnsly  affected  branches  were  cut  off  and  burnt,  and  the  spray 

was  repeated  after  15  days. 


PifwlMintimMi  iiiid«r  tiie  Qnanmtine  Ael  1M6-1INM  in  totoe  on  tbe 
Slst  DeoemlNr  19e9,— 24  pp.  Melbourne,  Department  of  Health 
[1930] . 

This  is  an  abstract  of  all  the  Australian  proclamations  and  quarantines 
in  force  that  deal  with  diseases  and  pests  of  man,  animab  and  plants. 


C[ORBETT]  (G.  H.}.  Entomologica]  Notes.  First  Quarter,  1980.— 
Malayan  A^ric.  J.,  xviii,  no,  4,  pp.  212-214.  Kuala  Lumpur, 
AprU  1930. 

Brief  notes  are  given  on  insect  pests  recorded  in  Malaya  during  the 
first  quarter  of  1930.  Minor  injury  to  tea  was  caused  by  Helnf^rUis 
>p.  and  Agroiis  ypsilon,  Hnfn.,  the  latter  attacking  the  young  seedlings 
only.  On  one  estate  Brachytrypes  portenlosus,  Licht.,  was  observed 
to  cut  off  young  tea  seedlings.  Spraying  with  lead  arsenate  may  be 
einploN'ed  against  Cephonodes  hylas,  L.,  on  coffee.  In  cases  of  serious 
infestation  of  tliis  crop  by  Sltphanoderes  (Cryphalus)  hampei,  Fern, 
the  removal  of  idl  berries  and  the  prevention  of  others  from  forming 
for  at  least  six  months  is  recommended.  This  measure  reduced  the 
infestation  on  one  estate  to  about  2  per  cent.  The  Redu\  iid.  Sycanm 
Uuconusus,  Wlk.,  is  recorded  for  the  first  time  as  attacking  the  larvae  of 
Setora  nttens,  Wlk.,  on  coconut.  About  3  million  individuals  of 
Trichi^amma  natwm,  Zehnt,  were  bred  and  liberated  during  January- 
March  in  Perak,  for  controlling  moth-borers  on  rice. 


Gee  (N.  G.).  Some  further  Notes  on  the  Elm  Moth.— /?////.  Dept. 
Biol.  Yenclting  Univ.^  i,  no.  1,  pp.  9-11.  Peping,  China,  January 
1930. 

During  the  summer  of  1928  most  of  the  elms  at  Peping  were  dc- 
foli:ite(^  b\  the  larvae  of  a  l.vmantriid.  closely  allied  to  StUpfwiia 
{Eiizo>u''  ochripes,  Moore,  but  pn»li;iV)ly  a  new  species.  Whole  branches 
u-ere  killed  and  others  so  weakened  as  to  become  susceptible  to  attack 
by  fungi  and  other  insects.  In  some  places  the  larvae  dropping  from 
the  trees  were  so  abundant  that  it  was  necessary  to  sweep  them  up 
two  or  three  times  a  day,  and  by  10th  September  the  moths  were 
emerginc:  in  numbers.  The  following  year,  however,  the  insect  could 
not  be  found. 

Sarcopliai^a  ^ccurifcra,  Villen.,  and  5.  dux,  Thorns.,  were  reared  from 
the  larvae  in  cages,  and  three  unidentitied  Hynienopterous  parasites 
were  obtained  irom  the  pupae. 
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Son  AN  (J.).  A  tow  BoMm>wn  Ichneomonidii  loiiiid  in  Foaw 

(Hym.)  (2). — Trans.  Net,  Hist.  Soc.  Formosa,  XX,  no.  108,  f[ 
137-144.   Taihoku,  Fonnosa,  June  1930. 

The  species  recorded  are  Pimpla  luduosa.  Smith,  obtained  fm 
Clania  mmusctda,  Btlr. ;  P.  (Itophxiis)  homonae,  sp.  n.,  Isen^* 
heichinus.  sp.  n.,  Anomalon  discoiddlum,  sp.  n.,  Eidimneria  (hv^ 
nerium)  hofnonae,  sp.  n.,  and  Gamhrm  homonae,  sp.  n.,  all  from  Hom  ^' 
ffu^nciana,  Wlk.  :  Ncsopimpla  narangae,  Ashm,,  from  //.  tnennu^^ 
and  Sesaviiu  in/erens,  Wlk.  ;  Cremasius  bigtUtnlus,  Munakata,  tur 
Chilo  simplex,  Btlr, ;  and  C.  shirakii,  sp.  n.,  which  is  the  s^ecA 
recorded  as  ApmMes  simpUUs,  Vier.,  by  Shiraki  [R,A,E,,  A,  v,  S!5, 
from  Sckoeitobius  bipuncHfer,  Wlk.  {incaidim,  Wlk.). 


ToTHiLi  f  I  D ).  Tavt  OR  (T.  H.  C.)  &  Paine  (R.  W.).  The  Oocod^ 
Moth  m  Fiji. — Imp.  8vo,  vii-f-269  pp..  1  map,  34  pis.,  1J9  rLr 
Loiid(jii,  The  Imperial  Institute  of  Entomology,  1930.  Pn^i 
31s.  6d, 

This  monograph  ^ve^  nn  historical  account  of  the  various  metho<» 
undertaken  by  the  Cumniittee  ap]>ointed  by  the  Govemnieiit  of 
in  1924  for  the  contrcjl  of  Levuana  iridt'sccns,  B.B..  on  coconut,  and  ti. 
results  constitute  a  classical  example  of  the  successful  control  of  a  pe< 
by  biological  methods. 

The  work  carried  out  against  this  moth  prior  to  1925  is  briefly 
reviewed,  and  the  general  arrangements  of  the  campaign  institutri 
in  that  year  and  carried  On  until  January  1930  are  described.  In  i'k 
absence  of  speciftc  enemies  of  L.  iridescens,  it  was  necessary  to  stuc; 
those  attacking  alhed  Zygaenids  in  Malaya,  Java  and  the  New  Guinea 
Region  with  a  view  to  introducmg  them.  The  greater  part  of  the  book 
is  devoted  to  a  morpliological  and  biological  study  of  L.  iridesctf 
and  allied  Zygaenids,  and  of  the  Tacfainid,  Pfychomyia  renvoi  a,  .\ldr.. 
and  less  important  natural  enemies.  £.  iridescens  and  the  TadiinRt 
being  deriH  with  in  very  great  detail. 

A  point  of  much  interest  is  that  parasites  played  no  part  in  tho 
natural  control  of  the  moth  prior  to  the  introduction  of  P.  r^'^^ 
from  Malaya.  The  factors  that  niauiiy  conduced  to  the  rapid  spread 
the  Tachinid  were  its  strong  flying  powers,  the  enormous  numbo^ 
and  overlapping  broods  of  £.  indescens,  and  the  absence  of  secondar. 
parasites.  The  percentage  of  parasitism  increased  rapidly,  and  bf 
January  1930  tliere  had  been  no  outbreak  of  the  moth  for  three  yea.^ 
As  a  result  of  this  work,  the  threat  of  disaster  overhanging  the  island 
by  the  loss  caused  to  the  coconut  industry  has  been  removed  ;  thev  arc 
now  producing  their  normal  crop  of  copra,  and  coconuts  are  beiai 
grown  on  the  hitherto  non-productive  island  of  Vitu  Levu.  If.  bo** 
ever,  it  should  at  any  time  prove  necessary  to  utilise  other  parasites, 
the  information  obtained  on  their  habits  and  distribution  wouM  wsikf 
future  importations  a  comparatively  easy  matter. 


Jacques  (C).    Blaladies  parasitaires  du  cocotier.— /t't-v.  agric  ym 
Caledonie,  1930,  pp.  57™60.    Noumda,  March  1930. 

Brief  notes  are  given  on  the  damage  caused  to  coconut  palms  i" 
northern  New  Caledonia  by  the  Hispid,  Brontispa  froggaUu  bharp 
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c/.   R.A.E.,  A,  xvii,  416].    A  letteF  received  from  the  Department 
»f  Agriculture  of  New  South  Wales  recommends  that  the  infested 
ives  and  fronds  should  be  sprayed  with  soap  solution  containing 
licotine  sulphate.  1  : 800.    The  author  found  nicotine  without  soap 

0  be  very  effective  when  applied  at  8  days'  intervals.  Lead  arsenate, 

1  lb.  to  10  gals,  water,  did  not  adhere  to  the  leaves,  even  though  hme 
vas  added. 


AcQUA  (C).  D  bomhice  del  gelso.  [The  Mnlberry  Silkworm]  — 
Med.  8vo.  xiii 4-552  pp.,  128  figs.  Ascoli  Piceno,  G.  Cesaii,  1930. 
Price  Lire  60. 

This  monograph  is  based  on  the  author's  own  observations,  made 
in  the  course  of  many  years'  work  on  Bomhyx  mori,  L. ,  supplemented 

by  references  to  the  more  important  investigations  of  others.  The 
morphology  and  development  of  the  various  stapes  are  discussed,  with 
a  chapter  on  hybrid  races.  An  account  is  alsf)  given  of  the  various 
diseases  of  the  silkworm,  and  of  the  technical  methods  involved  in 
obtaining  and  storing  the  cocoons. 


Report  of  the  Third  Imperial  Entomological  Conference,  17-27ih  June 
1929. — Med.  8vo,  59  pp.  I.ondon,  The  Imperial  Institute  of 
Entomology,  1930.    Price  2s.  net. 

At  this  Conference,  wliich  was  attended  by  37  delegates,  an  announce- 
ment w'as  made  that  the  Imperial  Bureau  of  Entomology  wll  in  future 
be  known  as  the  Imperial  Institute  of  EntoTiTology.  Among  the  more 
important  resolutions  passed  at  the  Conference  was  one  to  the  effect 
that  there  should  be  an  appreciable  increase  in  the  annual  contributions 
placed  at  the  disposal  of  the  Managing  Committee,  if  the  present  standard 
of  efficiency  of  the  Institute  is  to  be  maintained,  in  order  that  it  may 
be  in  a  position  to  cope  with  the  increase  in  work  and  responsibility 
that  falls  upon  it.  The  Conference  also  emphasised  the  necessity  in 
tlu  interests  of  continuity  in  the  entomological  work  in  the  British 
i:.nipire  of  means  being  devised  to  place  the  Institute  on  an  assured 
and  permanent  basis. 

Appendices  contain  details  of  the  vrork  of  the  Institute  from  April 
1925  to  March  1990,  and  of  its  organisation  and  estimated  annual 
expenditure.  Summaries  are  given  of  the  discussions  at  the  s(  icntific 
meetings  of  the  Conference,  the  subjects  dealt  with  being :  The 
<^  *rj,';inisation  of  Entomf)l()gical  Departments  ;  Entomological  Work 
among  Backward  Races ;  Tsetse  Control ;  the  Control  of  Insects  by 
Cultural  Methods ;  Locusts ;  The  Biological  Control  of  Insects ;  The 
Control  of  Weeds  by  Insects ;  and  the  Control  of  Orchard  Pests. 

Pap£Rs  noticed  by  Title  only. 

Knight  (H.  H.).  Alfalfa  Plant-bug,*'  a  common  Name  for  an 
introduced  European  Bug  ' ^  ieiphocoris  lineolatus  Goeze)  found 
in  Iowa  (Hemiptera,  Bliridae). —  /.  Econ.  Ent.,  xxiii,  no.  '1,  pp. 
331-334.   Geneva,  N.Y.,  AprU  193U.    [See  R.A,E.,  A,  xviu,  273.] 
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Marcovitch  (S.)  lS:  Stantfy  f\V.  W.).  Two  arsenical  Sabstitiiisi; 
[Cryolite  and  I^ariuni  i'iuosilicate.j— J.  Econ.  Ent.,  xxiii.  no.  2» 
pp.  370-376.    Geneva,  N.Y.,  April  1930.    [C/.  R.A.E.,  A.  xviii, 

222.: 

Su  KTKVANT  f.\.  V  \  Prelimmary  Report  concerning  Factors  relatod 
to  ceitam  o£  the  Growth  Phases  oi  Bacillus  larvae. — J.  Ecatu 
Ent.,  xxiii,  no.  2,  pp.  453-459,  11  refs.  Geneva,  N.Y..  Apcfl 
1930. 

luLsoM  (J.  W\)  &  BoNDY  (F.  F.).  Calciom  Azsenate  Dosting  as  a 
fiuw  oi  Aphid  Inftufartion  [Aphis  gossypii,  Glov.,  on  Cotton].--  { 

Circ.  U.S.  Dept.  Agric,  no.  116,  11  pp.  \\*ashington,  D.C.,  Afril  I 
1930.    [For  abridged  account  see  R,A,E.,  A,  xvi,  268.] 

Yetter,  jr.  (W.  P.).  Slaffin  ol  Bidt  Tam  te  iStm  Qriantel  IM 
Xofll  [Cydia  molesia,  Busck]. — Trans.  Illinois  Hort.  Soc.,  facB, 
pp.  441-443.   Centralia,  HI.,  1930.    [C/.  R.A,E,,  A,  xviii.  38B.] 

Gii.\NovsKY  (A.  A.).  A  new  Name  lor  tbe  Gemii  Quippdackmm 
Oeiiiiiiid  (ApUidae,  Homoptara).— -/Voc.  Eni,  Soc,  Wmsh.,  xxav 
no.  4,  pp.  61-64, 9  figs.,  13  refe.   Washington,  D.C.,  April  1980L 

S.vcHARov  (N.  L.).  Stodies  m  Cold  Resistance  of  Insects. — Ecology. 
xi.  no.  3,  pp.  505-n517,  7  refe.  Brooklyn,  N.Y.,  July  1930.  [C/ 
R.A.E.,  A,  xvii,  126.] 

FuLMER  (H.  L.).  Iniectioidei,  Fimgicidee  and  Herbicides. — Bull. 
Ontario  Dept.  Agric,  no.  351,  78  pp.,  1  fig.,  13  reis.  Toronto, 
April  1930.    [C/  R.A.E.,  A,  xii,  34.] 

BuEKER  (E.  D.).  Phenacoccus  wilnMllae  CklL— C«naJ.  EtU.,  Ixii. 
no.  4,  pp.  93-94.  1  iigs.,  2  refs.   Orillia,  Ont.,  April  1930. 

Mi  NRO  (J.  W.).  Beetles  injorions  to  Timber.— Bu//.  Forestrv  Comm  , 
no.  9,  30  pp.,  6  pis.,  20  fig.s.  London,  H.M.S.O.,  1930.  Price 
Is.  3d.    [Reprint,  cf.  R.A.E.,  A.  xvi,  183.^ 

Tka(.aki>}i  (I  ).  Methods  of  investigating  the  Fauna  of  dying  Trees.— 
Proc.  Internal.  Can^.  Forest.  Exptl.  Sta.,  StvcUwlm  192y,  pp. 
644-^2,  5  figs.,  4  refs.  Stockholm,  1930.  [Cf.  RA,E,,  A,  xv. 
271 ;  xviii,  317.] 

ZoLK  (K  ).  Zur  Bekftmpfnng  dee  Meenettich-Blattkafers  (Phacdon 
cochleariae  Fbr.)  mit  AiMOittnlieiiiitteliL  [Work  against  the 

Mustard  Leaf-beetle  vrith  arsenical  Bu^is.] —  Tartu  VlikooH 
Entomoloogia  Katsejama  Teadaanded,  no.  8,  16  pp..  7  figs.  Tartus, 
1929.  (With  a  Summary  in  German.)  (Abstract  in  ZH.  Bakt., 
(2)  Ixxxi,  no.  1-7,  p.  153.    Jena,  May  1930.)  [C/.  RA.E.,  A,  xviii, 

4:^2.] 

GKTi:i:N  (K.  E.).  A  new  Species  of  Phenacoccus  [tonUini]  ^Coccidaei 
from  the  Eastern  Alps  [Italian  Tyrol].— ^n«.  Mag.  Xat.  Hisi., 
(10)  V,  no.  27,  pp.  320-322,  6  figs.    London,  March  1930. 

Kalmiom  N  (L.  G.  E.)  De  biologic  van  de  djatitermiet  {Kalot^irmci 
icctonac  Damm.)  in  verband  met  ziju  bestrijding.  [The  Biology  of 
the  Teak  Termite  {ddotermei  tecUmae)  in  Java  in  Connection  vi-ith 
its  Control.] — Meded.  Inst.  PlZiek.  no.  76,  154  pp.,  20 
9  fig>  ,  54  refs.  Buitenzorg,  1930,  (With  a  Summary  in  English.) 
[See  R.A,E.,  A,  xviu,  286,] 
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Chrystal  (R.  N.).  Studies  of  tba  Sirex  Parasites.  The  Biology  and 
port  cmlifyonte  XtefeloipiiMiit  <^  Ibalia  leucospoides  BofUmm. 
(BTinenoptera-Cympoidea). — Oxf.  For.  Mem.,  no.  II,  63  pp., 
10  pis  ,  7  figs ,  63  refs.  Oxford  Univ.  Press ;  London,  Humphrey 
Milford,  1930.   Price  5s. 

This  is  an  account  of  studies  made  during  the  past  three  years  in 
England  on  the  biology  of  Ibalia  leucospoides,  Hochenw.,  a  parasite 
of  the  wood-\\'nsp,  5tV^.r  cyantus  ,  and  contains  a  historical  review 
of  the  Euro|)ean  and  American  literature  on  the  subject.  All  stages 
of  this  Cynipid  are  described,  and  its  systematic  position  and  the 
morphology  of  the  antennae,  reproductive  system  of  the  female, 
ovipositor,  egg  and  larval  instais  are  discussed  Some  of  the  in- 
formation on  its  life-habits  has  already  been  noticed  [R.A.E.,  A,  xvi, 
C>r>2\  III  the  field  the  adults  are  on  the  wing  and  oviposit  from  August 
tr»  mid-October,  at  which  period  5.  cyaneus  is  also  in  flight  ;  on  one 
(Kcasion  a  female  emerged  as  late  as  December  from  loejs  stored  in  a 
cage  in  the  laboratory.  In  the  open  the  males  aic  mucii  less  often 
observed  than  the  females,  but  laboratory  observations  seem  to  indicate 
that  the  numbers  of  the  sexes  are  about  equal.  The  pairing  and 
oviposition  habits  are  described.  As  the  host  is  parasitised  in  the 
oviposition  tunnel,  the  presence  of  the  parasite  serves  to  indicate 
infestation  of  trees  on  which  no  exit  holes  of  the  pest  can  be  found. 
Field  observations  on  one  occasion  suggested  that  /.  Uucospoides  may 
also  parasitise  the  eg|S  and  young  larvae  of  S.  gigas,  L.  The  host 
krva  is  never  parasitised  after  it  has  begun  to  bore  away  from  the 
egg-tunnel,  and  parasitised  larvae  hardly  ever  bunow  deeper  than  the 
sapwood,  the  length  of  tunnel  that  they  make  averaging  2-3  ins., 
with  a  maximum  of  6-7.  Although  2  or  3  eggs  are  usually  laid  in  one 
hast  larva,  only  one  parnsito  roaches  maturity. 

Observations  indicate  ihaL  liie  iiie-cycle  of  /.  Uucospoides  occupies 
at  least  3  years,  the  egg*stage  lasting  from  6  vveeks  to  almost  a  year, 
the  larval  sta^e  about  3  years  (lor  aJmost  two-thirds  of  this  time  the 
parasite  remauis  within  uie  body  of  the  host),  and  the  prepupal  and 
pupal  stnc^es  a  maximum  of  2  months.  Examination  of  the  larvae 
of  S.  cyaneus  taken  from  larch  logs  in  three  localities  indicated  that  in 
«uiy  area  where  Ibalia  is  common,  the  percentage  of  parasitism  should 
reach  25-30  per  cent. 

The  interrelation  of  /.  Uucospoides  and  R^^ssa  persuasona,  the 
Ichneumonid  parasite  of  Sirex,  is  discussed.  Only  one  record  of  a  case 
of  actual  hyperparasitism  has  been  obtained  [xvii,  1581,  but,  contrary 
to  a  previous  statement  [xvi,  653],  observations  have  showi  that  the 
larvae  of  S.  cyaneus  parasitised  by  I.  Uucospoides  are  sometnnes  also 
parasitised  by  R.  persuasoria ;  in  most  cases  they  are  even  more 
ytthierable  than  normal  larvae  by  reason  of  their  superficial  situation 
^  the  wood  It  fdlows  that  In  districts  where  one  parasite  is  abundant, 
the  other  may  be  expected  to  occur  sparingly.  In  the  event  of  both 
these  parasites  being  sent  to  New  Zealand,  it  would  therefore  be  ad- 
visable to  liberate  them  in  different  regions. 

Adkw  (R  V  Notes  on  the  Life-history  of  Cydia  [Carpocapsa)  pomon- 
dla,  L.—Proc.  S.  Land.  EiU.  Nat.  Hisi.  Soc,  1928-29.  pp.  24-29, 
1  pi..  6  refs.   London,  1929. 

Previous  observations  on  the  bioIog\^  of  Cydia  pomoneUa,  L.,  pub- 
'^S^^  in  England  are  briefly  reviewed.    These  accounts,  some  of 

nsni)   wi  M/iBSi  i,9oa  lo/w  r  «  sr  op  »  u 


Digitized  by  Google 


I 


514 

which  are  ajiparcntly  based  on  observations  made  in  other  countrio 
all  appear  to  indicate  that  the  blossoming  and  oviposition  periods 
coindde  fairly  closely,  and  that  either  the  egg  is  laid  in  the  calyx 
of  the  immature  fruit,  or  that  the  larva  on  hatching  enters  the  frmt 
through  the  calyx. 

The  author's  ovm   observatk>ns  were  conducted  chieflv*  on  the 
ripening  fruit  and  the  full-fed  larvae.    The  infested  fruit  begins  Xo 
fall  about  the  middle  of  August.    The  iruit-s  usually  fall  during  the  j 
mgixt,  and  the  larvae  probably  leave  them  at  once.    Exaniinatiou  of  j 
infested  apples  suggests  that  the  larvae  usually  enter  the  fruit  at  the  , 
side,  though  sometimes  they  may  enter  throiigh  the  calyx,  eitfaff 
because  of  the  position  of  the  fruit  or  because  of  the  toughness  of  the 
skin.    In  favourable  seasons  C.  pomoneUa  has  two  generations  a  year 
Larvae  of  the  second  generation  enter  the  fruit  at  the  side  and  are 
not  full-fed  until  the  latter  half  of  September. 

ScHOEVFKs  (T.  A.  C).  Appelwantsen  en  hunne  bestrijding.  [Apple 
Bugs  and  their  Control.] — Tijdschr.  Plantenz.,  xxxvi,  no,  4,  pp^ 
75-^,  1  pi.    Wageningen,  1930. 

An  account  is  given  of  the  Capsids,  Plesiocoris  rugicoUis,  Fall., 
and  Lygus  pabulinf(s,  ]  .  ns  pests  of  apple  in  Holland.  The  former 
o\iposits  in  the  bark  in  late  June  and  July,  and  the  eggs  hatch  in  the 
following  A[)rii  or  May,  nymphal  development  requiring  about  6  wrecks. 
The  data  given  on  the  bionomics  of  L,  paMinus  differ  little  from  those 
recorded  in  England  [RA.E.t  A,  xvi,  619].  Winter  spraying  with 
carbolineum  has  given  good  control ;  some  failures  that  have  occurred 
are  ascribed  to  the  e^^s  being  deposited  at  a  great  depth  in  the  bast 
Experiments  are  being  made  with  two  Dutch  preparations  resembling 
the  Long  Ashton  washes  [xviii,  176,  etc.]  successfully  used  in  England. 
A  spray  of  nicotine  and  soap  [xvi,  423j,  applied  ten  days  before  the 
apple  is  in  full  blossom,  pro^  effective  against  P.  rtsgicoUis, 

Beckek  ).  Die  Tipula  und  ihre  Bekamphmg.  [Tipula  spp.  and 
their  Control.]— irftU  icr  DLC,  1929.  no.  44,  pp.  67  a  seq.  (Ab- 
stract in  Z.  PflKrankh.,  xl,  no.  6,  p.  295.    Stuttgart,  June  1930.) 

In  the  district  around  Eutin,  Oldenburg,  white  clover  is  the  preferrt^ 
food-plant  of  the  larvae  of  Tipula  spp.  Peas  and  buckwiieat  aic  aL>u 
readily  attacked  Barldy  is  preferrcMi  to  oats,  but  all  field  and  gardea 
plants,  and  even  pine  seedlings,  are  liable  to  infestation,  though 
Agrostis,  Pla$Uago  and  Rumex  are  avoided.  The  measures  recommended 
are  the  encouragement  of  insectivorous  birds,  and  the  use  of  bran  baits 
poisoned  with  Paris  green  or  sodium  fluosUicate,  or  of  kainit  dost 
applied  in  the  evening  in  dry  weather  at  the  rate  of  about  600-800  lb. 
per  acre. 

RioLS  (P.).  Le  vei  du  orosne  {Argyroploce  antiquanu  Hb.)  paia&k 
nonieM  poor  to  slgiaa  ds  TBSit. — Reo.  Path,  v£g.  Eni,  agric, 
xvii,  fasc.  4,  pp.  161-163,  2  refs.   Paris,  April  1930. 

A  r gyro  place  antiquanu,  Hh.,  is  recorded,  apparently  for  the  fiist 
time  in  France,  as  attacking  the  tubers  of  Japanese  articfaolKS  [Slocfcys 
iM/era]  at  St.  Mihiel  and  in  the  neighbourhood  of  Orleans.  The  inju^ 
fiist  becomes  apparent  in  November  and  increases  rapidly  until 
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December,  the  time  of.  harvesting  tiie  tubers.  At  St  Hihiel  hall  the 
crop  was  lost.  In  Switzerland,  where  the  losses  caused  are  estimated 
at  over  75  percent,  of  the  crop,  the  measures  advocated  are  the  immersion 
in  water  of  the  tubers  harvested  in  November,  as  the  infested  ones  float 
and  can  be  destroyed ;  treatment  of  the  soil  with  carbon  bisulphide 
at  the  rate  of  1  oz.  to  4-5  sq.  ft.  ;  and  the  use  of  a  repellent  for  the 
moths,  such  as  powdered  naphthalene,  scattered  on  the  soil  at  the 
rate  of  180-260  lb.  to  the  acre. 


PussARD  (R.).   Les  anthonomes  da  poirier  dans  la  vall^  da  Rhone.— 
Rai  Path.  v/g.  Ent.  agric,  xvii,  fasc.  4,  pp.  164-173,  4  hgs.,  9  refs. 

Paris.  April  1930. 

An  account  is  given  of  the  three  species  of  Anthonomus  attacking 
pear  in  the  Rhone  valley,  viz.,  Anthonomus  pomorum,  L.,  A.  cinctus, 
Kedtb.,  and  A,  spilotus,  Redtb.,  and  the  distinguishing  characters  of 
each  species  are  briefly  enumerated.  The  adults  of  A,  pomorum, 
which  attacks  the  flower  buds  of  apple  and  pear,  appear  in  the  last 
half  of  April  in  the  Avignon  region.  This  weevil  is  generally  abundant 
throughout  the  south.  A.  cinctus  is  more  common  in  the  north,  but 
causes  serious  injury  in  pear  orchards  in  the  neighbourhood  of  Lyons. 
Th  e  eggs  are  laid  in  autumn  in  the  developing  fruit  buds.  The  larvae 
develop  within  the  buds  during  the  winter ;  most  of  the  buds  are 
completely  destroyed,  but  in  about  20  per  cent,  partial  atrophy  is 
followed  by  incomplete  development  of  the  inflorescence  in  April. 
Pupation  occurs  in  April,  and  the  adult  emerges  at  the  end  of  the 
month  or  the  beginning  or  May.  Parasitism  is  very  low,  onlv  one 
parasite,  a  male  of  the  Ichneumonid,  Clistopyga  inciUUor,  F.,  being 
obtaiiied  from  several  thousand  infested  buds.  Of  these,  15  per  cent, 
contained  dead  larvae  or  pupae,  possibly  killed  by  disease. 

A,  sptMus,  although  common  m  many  parts  of  France,  is  recorded 
for  the  first  time  in  the  Rh6ne  Valley.  In  the  neighbourhood  of 
Lyons  tliis  weex  il  ^^'as  found  to  attack  equally  the  leaf,  fruit  and  flower 
buds,  and  the  y^  nng  foliage.  0\aposition  occurs  from  late  March  to 
early  May.  At  the  beginning  of  this  period,  when  the  buds  begin  to 
open,  the  female  makes  feeding  and  oviposition  punctures,  amounting  to 
as  many  as  7or  8  to  a  bud,  and  these  cause  general  atrophy  and  premature 
blackening  of  the  flow^  buds.  Oviposition  in  an  unopened  fruit 
bud  results  in  complete  atrophy  of  the  flower  buds  in  which  the  eggs 
have  been  deposited  :  the  adult  weevils  produced  are,  however,  of  a 
small  size.  If  oviposition  takes  place  in  a  more  advanced  bud,  the 
young  larva  locates  itself  in  the  upper  part  of  the  ovary,  which  it 
partly  devours,  and  causes  asymmetrical  development.  The  main 
attack,  however,  is  directed  agamst  the  foliage.  Tlie  eggs  are  laid  on 
leaf  buds  just  about  to  open,  on  the  edges  of  the  young  leaves  rolled 
parallel  to  the  midrib.  Many  feeding  punctures  are  also  made,  and 
these  have  a  stunting  effect  on  the  leaves,  even  checking  tht-  fl(  vr  lop- 
nient  of  larvae  hatching  on  them  bv  depriving  them  of  noui  i.-.liinent. 
Pupation  occurs  at  the  end  of  Ma}  and  begiuiung  of  June.  The 
adults  emerge  about  the  middle  of  June,  but  then  appear  to  remain 
inactive  until  the  following  spring.  Fifty  leaves  bearing  pupae  of  A* 
spilotus  or  showing  characteristic  injury  were  examined  and  the  insects 
bred  from  them  :  11  per  cent,  produced  adult  weevils  ;  9  per  cent, 
yielded  Microbracon  [  Bracon)  discoideus,  Wesm.  ;  37  per  cent,  yielded 
the  Pteromalid,  Habrocytus  tenuicornis,  Forst.  ;  15  per  cent,  contained 
03376  }  a«* 
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dried  larvae,  possibly  killed  by  disease ;  and  28  per  cent,  showed  a 
traces  of  lar\'ac  remaining,  probably  owing  to  the  attacks  of  birdi 
wnicn  are  often  seen  in  the  orchards. 

The  only  method  of  controlling  these  three  weevils  is  the  hant 
collection  of  infested  buds  and  of  pupae  from  blossoms  and  foliagi 
followed  by  either  immediate  destruction  or  breeding  out  of  parasites 
The  use  of  mineral  oil  winter  washes  might  kill  a  small  proportion  o! 
the  adults  hibernating  under  the  bark,  or,  applied  at  the  proper  time; 
might  act  as  a  repellent  to  oviposition. 

Mesnil  (L  ).   Nos  connaissances  actuelles  sur  les  Elaterides  nnisiblai 

en  France.— i^ti;.  Path.  veg.  Ent  agric,,  xvii,  fasc  4,  pp.  178-204, 
3  pis.,  40  refs.    Paris,  April  1930. 

This  is  a  review  from  the  literature  of  present  knowledge  of  the 
biolog>',  economic  importance  and  control  ol  Elaterids,  supplemented 
by  the  author's  observations  in  France. 

The  life-history  appears  to  be  identical  in  all  the  species.  All 
those  observed  by  the  author  appear  to  be  carnivorous  in  the  aduh 
stage,  with  the  exception  of  the  three  species  of  AgrioUs  (A.  Uneaim, 
L.,  A,  otscmus,  L.,  and  ^4.  spulatoft  L.)  wliich,  in  the  absence  of  animal 
food,  were  seen  to  attack  the  leaves  of  cereals.  The  method  of  op- 
position is  described.  Numerous  and  careful  observations  contirm 
that  the  eggs  hatch  between  10th  and  14th  July,  irrespectiv^e  of 
the  species.  The  young  larvae  at  first  appear  to  feed  entirely  oa 
detritus  and  develop  extremely  slowly.  The  complete  duratioik  of  the 
larval  stage  has  not  been  determined.  The  larvae  are  extremely 
susceptible  to  heat  and  burrow  deep  into  the  soil  to  avoid  it.  Humidit}-^ 
is  a  factor  of  secondary  importance,  moist  soil  being  more  favourable 
because  it  is  cooler,  though  excessive  humidity  appears  to  be  un- 
favourable. When  immersed  in  water,  the  larvae  die  in  a  few  days. 
The  largest  larvae,  which  cause  the  greatest  amount  ol  damage,  go 
through  their  last  moult  in  May  and  descend  to  a  depth  of  6-13|  inches 
to  pupate  without  any  further  feeding.  They  usually  remain  about 
6  weeks  in  the  pre-pupal  stage,  pupating  at  the  end  of  June.  The 
adults  develop  a  month  later  but  do  not  leave  the  pupal  cell  until  the 
following  April.  A  careful  examination  showed  distinct  morphological 
differences  between  the  larvae  of  A.  spufafor  and  those  of  .-1.  lincjtus 
and  A.  obscurus,  although  none  of  the  differences  recorded  by  other 
authors  between  the  two  latter  spedes  could  be  found,  these  larvae  being 
apparently  identical. 

The  recognised  methods  against  wireworms  are  discussed.  A  measoie 
that  is  to  be  tested  is  the  cultivation  of  a  prolific  variety  of  potatoes 
in  infested  soil.  It  is  believed  that  these  will  attract  all  the  wir^'wr.rms 
present,  and  they  can  then  be  carefully  elimmated  from  the  soil  and 
fed  to  pigs. 

GuvoT  (A.  L.).   Qnelques  observations  sur  les  taupins. — Rrj.  Path, 
vdg.  Ent.  agric,  xvii,  fasc.  4,  pp.  207-212,  4  figs.    Paris,  April  1930. 

The  position  of  areas  found  to  be  infested  by  Elaterids  in  an  experi- 
nicntal  field  of  wheat  in  northern  France  is  discussed  in  relation  to  the 
type  of  soil.  Particulars  are  given  of  the  crops  planted  in  the  tield 
during  the  past  7  years.  It  was  divided  into  parallel  strips,  some  of 
mdiich  were  fertilised  with  sodium  nitrate,  and  on  one  side  was  an  area. 


« 


517 


xmsisting  of  plots  that  were  completely  fertilised,  complete  fertilisatioii 

consisting  of  the  application  of  potassium  nitrate  and  ammonium 
phosphate  (1  :  1),  potassium  nitrate  and  sodium  nitrate  (30  : 37), 
or  ammonium  phosphate  and  sodium  nitrate  (10  :  9).  Infestation 
occurred  in  patches  on  the  strips  treated  with  sodium  nitrate  and 
those  that  had  received  no  treatment,  and  was  completely  absent  in 
the  area  that  had  received  complete  fertilisation  though  it  extended 
np  to  the  edge  of  it  along  a  straight  line  about  43  yards  long.  The 
most  serious  centres  of  injury,  in  which  the  wheat  had  almost  dis- 
appeared in  consequence  of  the  infestation,  were  consistently  situated 
along  a  strip  that  had  received  heavy  fertilisation  with  sodium  nitrate 
alone^on  5th  and  6th  February.  The  mfested  patches  were  all  localised, 
with  one  exception,  on  the  area  that  maintained  the  highest  degree  of 
humidity  during  a  particularly  dry  period  in  March  and  Af^,  which 
rorresponded  with  the  greatest  acth'it\'  of  the  Elaterid  larvae.  Wire- 
wonns  were  rare  or  non-existent  in  the  two  areas  that  dried  more 
rapidly  during  this  period. 


Buxton  (P.  A.).  Bvapofition  fram  the  HMl-wotm  {Tenebrio: 
Ooleoplttm)  and  atmospheric  Humidity.^Proc.  Roy.  Soc,  (B)  cvi, 
no.  B.747,  pp.  560-^77»  8  figs.,  6  refs.   London,  August  ld30. 

The  following  is  the  author's  summary :  The  paper  discusses  the 
results  obtained  by  keeping  larvae  of  TenAfh  moUtor,  L. .  at  23  and  90^ 
C.  [73*4  and  86"  R]  and  in  atmospheres  of  various  humidities.  Even 

b  dry  air  and  at  30°  C.  fasting  larvae  generally  live  a  month.  Meta- 
bolism must  therefore  be  low,  and  this  is  shou^l  to  be  the  case  by 
weigh i til:  the  daily  production  of  COj  from  fasting  larvae  kept  in  dry 
air.  Loss  of  weight  of  larvae  is  therefore  very  nearly  the  same  as  loss 
of  water.  It  is  not  possible  to  produce  a  standard  mealworm  with  a 
constant  proportion  of  water  in  it.  The  loss  of  water  from  a  fastinj^ 
mealworm  is  complex.  For  humidities  below  90  per  cent.,  the  loss  is 
nearly  identical  in  larvae  kept  at  23  and  30**  C.  at  the  same  saturation 
deficiency.  But  neither  saturation  deficiency  nor  any  other  measure 
of  atmospheric  humidity  explains  the  loss  at  several  humidities  and 
any  one  temperature.  It  seems  that  there  is  a  dehnite  limit  to  the 
amount  of  water  which  a  larva  can  lose  in  a  day ;  also  that  in  nearly 
saturated  air  the  larva  produces  more  water  of  metabolism  than  it 
can  get  rid  of.  It  is  shown  that  the  larva  can  maintain  the  proportion 
of  water  in  its  body  nearly  constant,  during  a  montli's  fast,  at 
humidities  from  0  to  60  per  cent.  It  appears  that  it  is  able  to  do  this 
by  consuming  some  stored  substance  and  holding  the  water  produced 
ui  metabolism. 


Howard  (L  O.).  Man  ind  Insects.— /.  Maryland  Aead,  Sci,,  i,  no.  2, 
pp.  64^.   Baltimore.  Md.,  April  1930. 

In  this  general  review  of  the  grownig  menace  from  insect  pests,  the 
author  insists  on  tlie  necessity  of  expanding  and  concentrating  htunan 
cfiort  upon  their  control  with  a  view  to  preserving  sufficient  food 
supplies  for  the  increasing  population  of  the  world. 
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Brues  ff  T  V   The  Food  of  Insects  viewed  from  the  biological  ai 
human  Standpoint — Psyche;  xxxvii,  no.  1,  pp.  1-14.  .  Bosto 

Mass..  March  1930. 

The  author  discusses  the  various  types  of  feeding  habits  in  insect -jt 
lines  on  which  they  may  have  evolved,  and  the  way  in  which 
activities  of  oligophagous  and  nionophs^ous  species  afiect  the  grow; 
and  development  of  plants.  The  economic  importance  of  insects  an 
the  increasing  complexity  of  the  problem  of  preventing  their  sprea 
to  new  areas  under  modem  conditions  of  trade  and  transport  are  als 
briefly  reviewed. 


Thompson  (W.  R  )  The  biologicid  Control  of  Insect  and  Plant  Fests 
A  Report  on  the  Organisation  and  Progress  of  the  Work  of  Famlna 
Home  Uh€ntatf.—E.M,B.,  29,  124  pp.,  8  pis.,  8  pp.  re6 
London,  H.M.  Stationery  Office,  June  1930.   Price  Is.  net. 

This  report  includes  a  valuable  account  of  the  principles  and  organisa 
tion  of  work  in  biological  control,  dealing  with  preliminary  field  surveys 
the  exanmuition  of  sample  collections,  the  choice  of  beneficial  spedes, 
the  arrangement  of  large  scale  collections  and  shipments,  the  methods  d 

treatment  and  reception,  the  study  of  the  progress  of  introduced  para- 
sites in  the  field  and  the  results  of  experiments.  A  history  is  given  o: 
the  inaupruration,  resources,  equipment  and  staff  of  Farnham  House 
Laboratory,  which  was  founded  by  the  Imperial  Institute  of  Ento- 
mology in  1927  with  funds  provided  by  the  Empire  Marketing  Boaid: 
and  the  work  hitherto  accomplished  and  the  problems  at  present  under 
investigation  are  discussed. 


Imms  (A.  D.).  Observations  on  some  Parasites  of  Oscinella  fru  Limt 
Part  L — Parasitology,  xxii,  no.  1,  pp.  11-36.  14  figs.,  29  nh 
London,  1990. 

Detailed  descriptions  are  given  of  the  adults  of  the  Chalcid,  HtuH 
copter  a  {Dicyclus)  fuscicornis,  Wlk.,  the  Cynipid,  Eucoila  {Rhoptromms] 
eucera,  Htg.,  and  the  Proctotrupid,  Loxotropa  intoma.  Thorns.,  which 
were  reared  from  the  first  generation  of  puparia  of  Oseinetta  frii.'L,  a 
the  stems  and  leaves  of  spring  oats  in  ihe  Harpcnden  district .  England 
They  have  also  been  reared  in  the  Leeds  and  Oxford  districts  by  other 
observers.  The  rate  of  parasitism  was  27  per  cent,  in  1926  and  37 
per  cent,  in  1927  ;  E.  eucera  was  the  dominant  specie?,  tritoma  being 
comparatively  rare.  The  host  is  attacked  in  the  larval  stage.  Obsem- 
tions  indicate  that  the  parasites  collectively  become  more  abundant  as 
the  season  advances,  with  the  result  that  0.  frit  is  much  more  faeavilK 
parasitised  in  late  sown  oats  than  in  oats  drilled  earlier  in  the  seasoa 
The  time  of  maximum  emergence  of  0.  frit  in  rearing  cages  in  the  opeo 
durinfr  1926  and  1927  coincided  very  closely  with  its  period  of  greatest 
abundance  in  the  field  [R.A.E..  A  xii,  284\ 

Records  of  the  hosts  of  various  species  of  Halticoptera,  Eucoila  and 
Loxotropa  are  reviewed  from  the  literature,  and  a  list  of  the  knowo 
parasites  of  0.  frit,  showing  their  synonymy  and  distributioa  ^ 
appended. 
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NiBLETT  (M  ).    Codiodes  cardui,  Hblt.«  a  OttdMi  London  Nai,, 

1929,  p.  46.   London.  1930. 

Stcnocarus  {Cudiodt  s)  curdui,  Hbst.,  is  recorded  from  Surrey  as  caus- 
ing severe  injury  to  Papaver  nudieaule  (Iceland  poppy).  The  larvae  of 
this  wee^  bore  in  the  lower  part  of  the  stem  from  the  root  up,  but  not 
in  the  root  itself,  causing  the  leaves  to  wither  and  eventually  killing  the 
plant. 


Smith  (K.  M).  Iniioli  in  Belation  to  Potato  Viiiti  Disease.—/. 
MinisL  Agric.,  xxxvii.  no.  3,  pp.  224-232,  4  pis.   London,  June 

iddo. 

Although  biting  insects  may  transmit  virus  diseases  of  other  crops,  it 
is  sucking  insects  that  are  concerned  in  the  transmission  of  potato 
viruses.    Three  main  types  of  sucking  insects  atta(4:  the  potato  plant, 
Capsids,   ieafhoppers   and   Aphids,   and  experiments  have  shown 
[R.A.E.,  A,  XV,  200;  xvii,  496]  that  of  these  insects  Myzus  persicae, 
Sulz.,  is  the  only  vector  of  any  importance.   The  mere  feedmg  of  Cap- 
sids  on  the  plamts  causes  the  destruction  of  the  young  shoots  and 
produces  a  "  shot-hole"  effect  on  the  older  leaves,  but  this  condition 
is  due  to  certain  toxins  in  the  insects'  saliva,  and  has  no  connection  with 
virus  disease.  M.  persicae  is  exceedincflv  common  and  is  able  to  feed  on 
manv  plants  of  widely  differing  families,  and  besides  transmitting  no 
less  tiian  live  diseases  of  potato,  is  also  concerned  in  the  transmission  of 
viruses  of  other  plants.   Both  winged  and  winf[less  forms  can  carry 
infection.  The  mechanism  by  which  the  virus  is  transmitted  by  the 
Aphid  is  discussed;  in  the  case  of  leaf-roll, which  cannot  be  transferred 
by  needle,  the  virus  may  have  to  undergo  some  slight  modification  in 
the  body  of  the  Aphid  before  it  become^  infective  to  a  new  plant  [cf. 
xvii.  4971.    Thus  Aphid>  from  infected  plants  can  tran-^niit  leaf-roll  to 
healthy  potatoes  in  2  hours,  and  Aphids  can  pick  up  the  virus  from 
an  infected  plant  in  6  hours,  but  the  whole  process  of  infection  of  the 
Aphid  and  the  healthy  plant  cannot  be  performed  in  8  hours.  There 
appears  to  be  a  minimum  period  of  about  54  hours  before  the  non- 
infective  Aphid  can  become  infective.    Tliis  may  mean  that  there  is 
some  relationship  between  the  virus  and  its  insect  carrier,  or  it  may 
merely  be  the  time  necessary  for  the  virus  to  travel  round  the  body  of 
the  insect  and  return  through  the  salivary  juices.    M.  persicae  also 
feeds  on  the  sprouts  of  "seed"  potatoes,  and  by  feedmg  infective 
Aphids  on  known  healthy  tubers  in  February  a  crop  of  plants  badly 
infected  with  leaf-roll  was  produced  at  the  end  of  March.   Thus  the 
virus  may  become  distributed  to  a  considerable  extent  among  sprouted 
tubers,  and  healthy  "seed"  tubers  may  become  infected  before  they 
are  planted  in  the  ground. 

Certain  varieties  of  potatoes  react  abnormally  to  virus  diseases,  and 
although  outwardly  healthy,  carry  in  their  sap  one  or  more  of  the  viruses. 
It  is  thus  possible  that  such  "carrier"  plants  may  act  as  reservoirs  of 
the  disease  in  nature.  So  far  no  variety  of  potato  has  been  found  to  be 
immnne  from  virus  diseases,  though  there  exists  a  wide  range  in  varietal 
susceptibility  and  in  reaction  to  different  di-eases  [cf.  xviii,  499  .  Tt 
has  also  been  found  that  Solanum  nit^rum  is  not  only  frequently 
infected  with  potato  viruses,  but  also  exhibits  practically  no  symptoms 
Other  than  a  faint  mottling  of  the  leaves,  which  disappears  with  the 
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continued  growth  of  the  plant.  It  is  a  common  food-plant  of  M. 
persicae,  and,  in  this  case  at  least,  it  has  been  proved  that  the  Aj^ 
can  transmit  infection  from  a  "carrier"  plant  to  healthy  susceptibl*^ 
varieties  of  potato.  In  one  instance  a  single  winged  female,  transferr-fTl 
from  5.  r.iiyrum  in  the  field,  was  sufficient  to  mfect  a  healths*  potato 
plant  with  crinkle  and  streak  disease  and  render  it  entirely  useless  fcs 
tuber  production. 

It  is  thought  that  one  of  the  chief  reasons  for  the  freedom  of  much^ 
Scottish  "seed  "  from  virus  disease  is  the  rehttive  scarcity  of  the  Aphid 
vector  in  Scotland.  It  is  therefore  suggested  that  if  healthy  tubenj 
could  be  raised  in  England  under  insect-free  conditions,  the  problem  of 
supplying  English  growers  with  satisfactory  home-grown  "  seed  "  v^xmlu 
be  solved.  Regarding  the  prevention  o£  infestation  among  sprouting 
tubers  in  seed  trays  by  M.  persicae,  it  is  recommended  that  the  shed 
containing  the  trays  should  be  fumigated  twice  a  week  with  a  small 
quantity  of  pure  nicotine  in  a  metal  saucer  heated  over  a  spirit  lamp. 
In  the  field,  diseased  plants  should  be  "  rogued  "  out  as  soon  as  symptoms 
appear,  but  this  method  is  only  practicable  with  a  disease  such  as  leaf- 
roll,  where  the  symptoms  are  easily  recognisable  and  where  the 
compUcations  of  "carriers"  with  suppressed  symptoms  are  less  likely  to 
occur. 


Whitehead  (T.).  Transmission  oi  Potato  Leaf-rolL— A  a/Mftf,  cxx\, 
no.  3165.  pp.  974-875.  SMITH  (K.  M.).  Op.  cU.,  cxxvi,  no.  3168, 
p.  96.  Whitehead  (T.).  T.c,  no.  3172,  pp.  241-242.  London. 
June-August  1930. 

In  the  first  of  these  three  letters,  Whitehead  states  that  he  has  found 
Myzus  circumflexus,  Buckt.,  to  be  an  efficient  vector  of  potato  leai-roli 
in  experiments  in  winter  and  spring,  and  gives  reasons  for  considering 
it  a  suitable  species  for  work  in  virus  transmission.  Smith  states  that  be 
has  found  it  a  poor  transmitter  potato  mosaic  and  that  its  saliva 
contains  a  toxin,  with  the  result  that  the  feeding  akme  produces  a  false 
mosaic.  Whitehead  agrees  that  M.  circumflexus  is  of  little  importance 
as  an  active  agent  in  spreading  virus  diseases  and  does  not  wish  to 
minimise  the  status  of  M.  persicae  Siilz.,  in  this  connection,  but  points 
out  that  false  mosaic  symptoms  wuuld  not  complicate  experiments  with 
leaf-rolL 


Lydus  Beetles  and  their  Control.—!^/.  For.  Prod.  Res.  Lab.,  Dept. 
Sd.Ind.  Res.,  no.  3, 4  pp.,  3  figs.   London,  1930. 

A  general  account  is  given  of  the  biology  and  coniroi  of  beetles  of  the 
genus  Lyctus  [R.A.E.,  A,  xvi,  185 ;  xvii,  254],  of  which  at  least  four 
species  now  occur  in  Britain.  Timber  in  stock  should  be  regularir 
inspected  twice  a  year,  in  March  and  October,  and  attention  should  be 
given  throughout  the  year  to  any  susceptible  timber  introduced  into 
the  stock.  Any  infested  material  should  be  isolated,  and  infested  sap- 
wood  should  be  removed  and  destroy  s  d  Sapwood  should  be  eliminated 
so  far  as  possible  from  timber  used  in  building,  furniture,  etc. 
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AHsi  H  (A.  M.)  The  Occurrence  of  a  Tarsonemid  Mite  upon  the 
cxiltivated  Strawberry  in  England. — Gdnrs.'  Chron.,  (3)  Ixxxvii, 
no.  2250,  pp.  UO-IU,  1  fig.,  11  re£s.  London,  8th  February 
1990. 

X'arsonemus  Jraaariih  ,  Zimm,.  has  been  observed  during  the  last  two 
ea.rs  damaging  cultivated  strawberries  in  Kngland.  Tlie  history  of  the 
lite  in  other  European  countries  is  reviewed,  and  the  characters  by 
'liich  it  may  be  readily  distinguished  from  allied  species  are  given.  It 
.  s  maUer  than  Teiranychus  idarius,  L.,  and  has  probably  been  introduced 
dti\  consignments  of  strawberries  from  the  Continent.  The  eggs  are 
eposited  on  the  leaves  and  among  hairs  on  the  petioles,  twenty  or 
"lirty  sometimes  being  found  on  one  leaflet.  All  stages  may  be 
bserved  on  the  same  leaf  during  late  summer.  The  mites  are  found  in 
■etween  the  folded  leaves,  on  the  lower  surface  of  young  foliage  and  in 
he  crevices  of  the  crowns  of  the  plants,  always  avoiding  the  sunlight. 
Ml  ere  they  have  been  feeding  for  some  time,  the  leaves  become  dotted 
vith  small  black  marks.  It  is  not  yet  known  to  what  extent  the  plants 
xe  affected,  but  further  observations  are  being  made. 


Spessivtzev  (P.  N.).]  Spessivtski  I-  (V  I  Ueber  die  Generations- 
daner  iind  forstwirtschaitliche  Bedeutung  der  in  schwedischen 
Waldem  verbreiteten  Pityophthorus  tnicrographus  L.,  Polygraphus 
pdigraphus  L.  and  Polygraphus  subopacm  Thorns.  [On  the 
Duration  of  Generations  and  Importance  of  P.  micrographus,  P. 
pdigraphus  and  P.  subopacus  distributed  in  Swedish  Forests.  1 — 
Prnr  Int.  Cong.  Forest.  Exptl.  SttL  SioMOm  1929,  pp.  678-682, 
1  %,  2  refs.   Stockhohn,  1930. 

These  continued  investigations  on  the  bark-beetles  of  Sweden  [cf. 
R.A.E.,  A,  xiii,  464  ;  xvii,  57]  deal  with  four  species  attacking  spruce  that 

normally  hibernate  as  larvae,  in'z.,  Pvh-<:raphi(s  poligraphm,  L..  P. 
i>u^.-  'tnicus,  Thorns.,  Pityophthorus  tnicrographus,  L.,  and  P,  tragdrdhi, 

Spes^. 

The  two  species  of  Polygraphus  oviposit  in  the  first  half  of  J  uly,  and 
the  larvae  begin  to  pupate  early  in  the  following  June.  They  are 
usually  associated  with  ips  typographus,  L.,  as  secondary  pests  that 
hasten  the  death  of  the  tree,  but  sometimes  do  occur  independently. 

In  August  1925  fresh  galleries  of  P.  poligraphm  were  seen  under  the  bark 
of  a  tree  95  years  old  in  an  unmixed  stand  of  spruce,  and  in  September 
the  crown  began  to  turn  yellow.  After  felling  in  1926,  most  of  the  pupae 
and  numerous  young  adults  were  found  on  25th  June  at  a  height  of 
23  ft. ;  the  latter  were  also  abundant  on  12th  July,  but  examination  of 
*  >ther  samples  of  the  bark  showed  larx  ae  to  be  absent.  Blocks  infested 
^vith  pupae  and  adults  were  placed  with  fresh  logs  suitable  for  breeding 
or  fastened  on  the  trunk  of  an  unhealthy  tree,  and  by  mid-August 
the  galleries  of  the  young  beetles  were  found  in  the  logs  and  trunk. 

PiiyopiUliorus  tnicrographus  is  very  common  in  spruce  forests  in 
Scandinavia.  Finland,  Russia  and  West  Siberia,  but  is  rare  in  western 
Europe,  being  replaced  by  P.  pityographus,  Ratz.  It  occurs  almost 
always  in  association  with  Ips  typographus,  infesting  the  trees  a  few 
<iays  after  the  latter.  Very  often  this  combined  attack  is  followed,  but  not 
before  July,  by  infestations  of  Polygraphus  poligraphus  or  P.  subopacus. 
Sometimes  Pityophthorus  tnicrographus  does  not  follow  Ips  typographus 
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until  the  following  year.  It  may  also  happen  that  trees  infestdl 
Polygrapkus  are  attacked  by  PityophthoniS  nUcrographus  in  il 
foUowii^g  year.  The  latter  attacks  weak  pole-wood  as  well  as  old  tni 
It  develops  very  slowly,  hibernating  first  as  a  larva  and  in  the  sear 
winter  as  a  yonng  adult  under  the  bark  of  the  same  tree.  P.  tropin 
flies  at  about  the  same  time  as  P.  tnicroLyaphus,  but  bores  in  thr  \y. 
thin  branches  of  standine:  spruce,  which  soon  wither.  Both  >pc^j 
appear  to  be  more  harmlul  than  Jps  {Pityogenes)  duUcographm,  L.. 
they  attack  standing  trees  exclusively,  whereas  /.  chakographus  brn 
in  fallen  branches.  Injury  by  all  bark-beetles  in  Sweden  is,  howtn 
of  secondary  importance  owing  to  the  adoption  of  sylvicultural  metiio 
that  do  not  disturb  the  balance  of  nature. 


Saalas  (U.).  Verheerungen  toii  ParuUi  griseouiricgaia,  Bltatophat 
piniperda  joA  Bl  minor  im  Valkjirvi  (Elnnlaiii).  [Injnnor 

Outbreaks  of  P.  flavimea,  Mydophilus  piniperda  and  M.  m% 
in  the  Valkjarvi  District,  Finlnnd  ■ — Ann.  Soc.  Zool.-Bot.  Ft* 
Vanamo,  viii,  no.  9,  pp.  16t^l80,  3  figs.    Helsingfors,  192 
(With  a  Summary  in  Finnish.) 

In  the  state  forests  of  Finland  the  most  serious  pests  of  pin€S  s 
Panolis  flammea,  Schiif.  {gnseomnegakit  Goeze)  and  the  bark-beetk 

Myelophilus  {Blastophagus)  piniperda,  L..  and  .V.  (B.)  minor,  Htg 
which  follow  the  attacks  of  the  moth.  In  July  1925  over  2.200  aa 
were  infested  by  Panolis.  Many  pines  were  defoliated,  and  also  sever 
young  spruces  and  junipers.  The  woods  that  suffered  most  had  a  fair! 
thick  carpet  of  moss,  the  trees  being  uninfested  where  the  grounu  wi 
either  bare  or  closely  covered  with  heather,  lichen,  etc.,  or  where  tk 
soil  was  very  damp.  Up  to  46  pupae  per  square  yard  were  fm 
inmiediately  beneath  the  moss,  bat  tew  or  none  where  the  brushvoo 
was  dense. 

From  some  3,000  pupae,  730  moths.  540  Hymenopterous  parasitf 
and  325  Tachinids,  probably  Ernestia  rudis,  Fall.,  were  obtained.  Tn 
Hymenoptera  included  Ichneumon  spp.,  Meteorus  aibidiiarsis.  Curt 
Aphanisies  amatus,  Wesm.,  Henicospilus  ramidulus,  L..  Tylocmm 
scaber,  Grav.,  Pimpla  examinahr,  F.,  and  P.  arcHca,  Zett.  ^ 
parasites  were  not  examined  ;  but  in  the  spring  of  1926  almost  all  ^ 
eggs  laid  by  the  surviving  moths  were  parasitised,  and  the  outbrei 
came  to  an  end.  Myelophilus  piniperda  and  M.  minor,  howevd 
increased  in  the  trees  weakened  or  killed  by  P.  flammea  and  rento 
felling  on  a  large  scale  inevitable. 


Balachowsky  (A  ).    Contribution  k  P^tude  des  cocddes  de  Friac 
(3e  note).   Coccides  nouveauz  ou  peu  connc^  de  la  faune  ^ 
Prance.— Sm//.  Soc.  ent.  Fr.,  1930,  no.  10,  pp.  178-184,  9 
7  refs.    Paris,  1930. 

This  annotated  list  of  Coccids  found  in  France  includes  a  record  of  ^ 

discovery  of  Phoenicococcus  marlalti,  Ckll.,  on  old  date  palms  at  Antib^: 
this  species  apparently  having  been  introduced  from  north  Africa  soo 
time  ago. 
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lEVAUER  (L.).  Etode  sor  un  HymtooptAra  maagmir  de  ohenilleii, 
Cratotrechits  larvarum,  L. — Bull.  Soc.  Sci,  Seine-e^Oise,  (2)  xi» 
no.  2.  pp.  28-31.   Versailles.  1930. 

CratoUchus  larvarum,  L.,  was  found  to  be  locally  abundant  as  a  para^ 
:e  of  the  larvae  of  Po/ia  {Hadena)  (deracea,  L.,  and  Baraihra  {Mamesira) 
tssieas^  L.,  in  France. 

iCQUET  (J.  V  Perifelus  sphaeroides  et  ses  d^g&ts  dans  les  p^pinidiw. — 
Bull,  hivirn^.  Soc.  itnn.  Lyon,  ix,  no.  U,  pp.  75-76.  Lyons* 

Slh  Junr  lV>:-iii. 

The  weevil,  Pcriti'las  spJiiicroides,  Germ.,  is  recorded  from  the  Rh6ne 
ilky  as  a  pest  of  young  truit  tree*?.  The  lar\-ae  do  little  damage,  but 
ic  adults,  which  remain  hidden  by  day  at  the  foot  of  the  trees,  attack 
le  young  shoots  at  night,  causing  the  death  of  nursery  stock,  and 
Jnsiderably  reducing  the  crop  of  older  trees.  Control  is  difficult,  but 
le  trees  should  be  treated  with  an  arsenical  from  the  time  of  blossoming. 

Orner  (C  ).  Die  Verbreitung  der  Reblaus  in  DeutMdlland  naoh  dim 
Stande  des  Jahres  1929.  f  The  Distribution  of  Phylloxera  in  Germany 
as  shown  by  the  Position  in  1929.]  -  .VacArB/.  detds.  PJlSckDiensi, 
X.  no.  6,  pp.  41-43.    Berlin,  June  1930. 

In  1929  the  vineyards  destroyed  owing  to  infestation  by  PkyUoxtra 
overed  an  area  slit^htly  smaller  than  the  average  for  the  precemng  five 
ears.   Ke-planting  with  grafted  vines  is  proceeding. 

/OELKEL  (H  ).  Vorlaulige  Mitteilung  fiber  den  gesetzmassigen  Ablatii 
dtt  Massenvermehrung  von  Insekten.  [Prehnunary  Conuuuiuca- 
tion  on  the  Laws  governing  the  Course  of  Outbreaks  of  Insects.] — 
NaekrBl  deuis,  PflSehDiensl,  x,  no.  6,  p.  44.    Berlin,  June  1930. 

Observations  on  the  pine  moth  [Bupalus  pinianus,  L. '  in  various  parts 
)f  Germany  showed  that  before  an  outbreak  the  size  and  weight  of  the 
^upae.  the  length  of  the  egg-tubes  of  the  adults  and  the  number  of 
'"^posited  and  viable  eggs  increase  in  each  successive  generation  until 
he  peak  is  reached,  after  which  there  is  a  gradual  decrease  from 
^'eneration  to  generation.  If  an  injurious  factor  acts  on  a  develop- 
iflental  stage  (for  instance,  the  ingestion  of  arsenic  by  the  larvae)  after 
the  peak  has  been  reached,  the  rate  of  decrease  is  accelerated  in  all  sub- 
^uent  generations.  This  explains  the  smaller  size  and  weight  of 
Pttpae  from  dusted  areas.  The  same  effect  can  be  obtained  in  the  lab* 
^ratory  in  various  ways.  These  results  apply  also  to  other  forest 
Upidoptera  and  sawflies. 

Seifk  (W  ).    Einiges  fiber  den  geb^derten  Kiefemspanner  Ellopia 

prosapiaria  L.  [Some  Notes  on  the  banded  Pine  Moth,  E. 
pfosapiaria.^ — Ant  Sdmdlingsk.,  vi,  no.  5,  pp.  49-52,  6  figs. 
Berlin,  15th  May  1930. 

The  handed  pine  moth,  Elhpia  pm^^apiaria,  L.,  has  occasionally  been 
'^'sened  among  the  vast  numl)ers  of  the  ordinary  pine  moth,  liupalm 
hftiarius,  L.,  that  have  occurred  in  recent  years  in  Germany.    In  the 
^1*31  instar,  larvae  bred  from  eggs  of  the  second  genetation  in  August 
fed  on  the  surface  of  the  needles,  but  after  moulting  they  attacked 
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them  in  the  same  manner  as  those  of  B.  piniarius.  The  first  cocoon  was 
spun  on  the  ground  of  the  cage  on  Srd  February  1930,  and  pupation 
began  on  Uth  February. 

Raum  (O.  F  ).   Heuschreckenplage  in  Ostafrika  und  ihre  Bekampfung. 

[The  Locust  Pest  in  East  Africa  and  its  Control. : — Anz.  Schdd' 
iingsk.,  vi,  no.  5,  pp.  52-58.    Berlin,  15th  May  1930. 

The  first  swarms  of  Schistocerca  gr/i^aria,  Forsk.,  which  appeared  in 
the  Kihmanjaro  region  at  the  end  of  January  1929,  consisted  of  freshly 
moulted  bluish  pink  adults.  Some  swarms  were  observed  to  fly  over 
a  peak  16,400  ft.  high.  The  main  direction  of  flight  was  south-westward 
into  Tanganyika.  The  locusts  acquired  the  yellow  colouration  and 
began  ovipositing  in  two  months :  eggshatched  in8-I4  days.  Many  crops 
were  damaged,  the  locusts  preferring  orange,  banana  and  European 
fruit  trees  and  being  specially  attracted  by  a  native  species  of  Solaitum. 
Eucalyptus,  Anona,  Cinchona,  mango,  lemon,  lime  and  tangerine  were 
avoided. 

Marabout  storks  and  kites  destroyed  numbers  of  the  locusts,  and  in 
some  localities  up  to  60  per  cent,  of  the  eggs  were  infested  by  Dipterous 
larvae,  wiuch  were  also  found  in  the  aiiults.  Control  measures  are 
briefly  reviewed,  poisoned  baits  being  recommended. 

V.  BuToviTscH  [V.].  Einige  BemerkangMi  liber  die  an  Wcifiiiouths- 
kielem  vorkommenden  Schadlinge.  [Some  Observations  on  the 
Pests  occurring  on  ^^>^^nouth  Pine.] — Silva,  1930,  pp.  51-54. 
(Al)stract  in  Anz,  Schddlingsk.,  vi,  no.  5,  pp.  58-*59.  Berlin, 
15th  May  1930.) 

In  recent  years  25-year-old  W'ejonouth  pines  [Pinus  strobtis]  in 
dense  woods  at  Woidnig,  Prussia,  have  suffered  considerably  from 
insects  and  fungi.  Insects  found  in  stem-sections  were  Cydia  ( Lasp^- 
resia)  coniferana,  Ratz.,  Dioryctria  spUndidella,  H.S.,  Myelophilus 
piniperda,  L.,  Pissodes  pint,  L.,  and  P,  piniphilus,  Hbst.  Larvae  of 
Hylobius  abietis,  L.,  occurred  in  standing  timber,  an  unusual  breeding- 
place,  and  Ips  (Pityogenes)  bidentatus,  Hbst.,  and  Pogonochaerus 
fasciculatus,  DeG.,  in  dead  stems.  The  species  of  Pissodes  arc  more  or 
less  primary  pests  ;  repeated  infestation  weakens  the  trees  and  renders 
them  susceptible  to  attacks  of  other  insects. 

Eckstein  [K.].  Der  Birkenspanner  {Amphidasis  beiularius).  [The 
Birch  Geometrid.] — Ant.  SMMingsk.,  vi,  no.  5,  pp.  5^-60, 
1  fig.    Bertin,  15th  May  1990. 

Amphidusys  belidaria,  L..  is  recorded  as  defoliating  larches  3  ft.  high 
in  a  nursery  in  German}-,  only  one  larva  occurring  on  each  plant. 

Herikg  (M.).  BiEB  MinierfUege  als  Schadling  an  Erbsenpflanzen. 
[A  mining  Fly  as  a  Pest  of  Pea  Plants.]— Schadlingsk,  vi, 
no.  6,  pp.  61-64,  6  figs.,  2  refs.   Berlin,  15th  June  1990. 

The  Agromyzid,  Agrotnyza  lathyri,  Hend.,  is  recorded  as  mining  the 
leaves  of  peas  {Pisum  saiwum)  in  Germany ;  it  had  previously  been 
known  only  from  Lathyrus  spp.  Descriptions  are  given  ol  the  larva, 
adultjp^  *i»jbe^  which  is  compared  wi^  those  of  other  pea  leaf-miners. 
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Stellwaag  (F  ).  Giftigkeit  und  Giftwert  der  Insektizide.  HI.  Teil: 
Allgemeine  Teclmik  der  physiologischen  Wertbestimmung 
(Schluss).  [Toxicity  and  toxic  Value  of  Insecticides.  Part  III. 
The  genend  Technique  of  Detenninatioii  of  physiological  Value 
(Conclusion).]— ^nz.  Schddlingsk,  vi,  no.  6,  pp.  64-68, 1  fig.,  4  refs. 
Berlin^  15th  June  1990. 

In  this  further  discussion  of  the  physiological  detennuiation  of 
insecticidal  values  by  laboratory  experiments  [R.A,E,t  A,  xviii, 
133],  it  is  pointed  out  that  attention  should  be  paid  to  external  factors, 

1  h  as  t<-mperatnre  and  light.  Larvae  of  Bombyx  mori,  L.,  died  in 
yo-i40  minutes  at  12  C.  [53  6  F^,  and  in  7-13  minutes  at  32^  C. 
'89*6'  F.l,  when  kept  in  {^lasses  containing  filter  paper  moistened 
with  0  0004  per  cent,  pure  nicotine.  The  insects  most  suitable  for 
cxpeiimental  work  are  discussed,  and  methods  of  determining  the 
times  at  which  activity  ceases  and  death  occurs  are  described.  In 
experiments  on  the  effectiveness  of  insecticides  or  the  susceptibility  of 
inj^'cts.  a  stand:ircl  prt^parntion  or  insect  should  be  used  for  comparison. 
Batches  of  from  30  to  lUU  insects  should  be  employed,  and  the  tests 
should  be  repeated  two  or  three  times,  control  insects  being  kept  both 
with  and  without  food. 


G.\lli-Val£kio  (B.).  Beschadigung  von  Wohnuugeu  durch  Heimchen 
{Gryllus  damesHcus  L.).  [Injury  in  Dwellings  caused  by 
Crickets.]— ^iMT.  SMdlingsk.,  vi,  no.  6,  pp.  6B-7D.  Berlin, 
15th  June  1930. 

In  the  summer  of  1929  houses  in  a  quarter  of  Lausanne  were  invaded 
by  large  numbers  of  Gryllus  domeUkus,  L.,  and  considerable  damage 

^as  caused  to  foodstuffs,  etc.  The  crickets  were  breeding  in  a  refuse 
dump  in  the  vicinity.  Watering  with  a  25-30  per  cent,  solution  of 
calcium  chloride  appeared  to  have  eff'^cted  control,  as  up  to  the  time 
of  writing  (March  1930)  no  further  outbreak  had  occurred. 


Bako  (G.  ) .  The  Orange  Fly,  a  new  Pest  of  our  Orchards.  In  Magyar.] 
^NovmynM,  1928,  pp.  210-214.  Biidapest.  1928.  (Abstract  in 
Nettheitm  PflSehuizes.  1990.  no.  1,  p.  13.   Vienna.  1930.) 

Ct-raiitis  capilala,  Wied.,  has  been  observed  infesting  peaches  in 
Hungary,  having  been  introduced  in  fruit  from  the  i^iediterraucan 
J^^-gion. 


Seitscbek  (F.).    Hylobius  abietis,  fohfidlicher  LamofnuH.  [Injurious 

Feeding  by  the  Larvae  of  H.  abirt{<;.] — Zbl.  ges.  Forstuesen,  Iv, 
pp.  242-244.  2  figs.  Vienna,  1929.  (Abstract  in  Neuheiten 
PJlSchtUz^,  1930,  no.  1,  pp.  1&-17.   Vienna,  1930.) 

The  larvae  of  Hylobius  obieHs,  L.,  are  recorded  as  feeding  on  the  roots 

of  pines  at  least  7  years  old  near  Vienna.  The  rings  made  were  1-6- 
24  ins.  wide,  being  sitn;ited  partly  above  and  partly  below  ground. 
The  adults  fed  on  the  shoots  of  the  trees.  Trees  killed  by  the  larvae 
Were  infested  by  Ips  {Pityogenes)  bidenlatus,  Hbst. 
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Zpr&va  o  dkodlivfch  fiinitelfoh  kalturnich  Rostlin  v  Republice  Gd 
slovensk^  v  Roce  1929.  [Report  on  adverse  F'acturs  3.h'XZ 
cultivated  Plants  in  the  Republic  of  Czechoslovakia  in  the  Yi 
1929.]— OcAraiM  Rostiin,  x,  pt.  1-2.  pp.  1-55.  10  figs.  Prag 
1930. 

This  rci>oi  I  includes  papers  by  various  authors  on  the  disea:>c5  a 
pests  of  cultivated  plants  observed  in  Czechoslovakia  in  1 929,  arraii 
under  the  crops  attacked  and  showing  the  date  and  locality  of  ea 
infestation. 

Petri  (L.).  Rassegna  del  casi  fitopatologiol  OiMrvati  mel  108B. 

Review  of  phytopathological  Cases  observed  in  1929.] — Bi 
R,  Staz.  Fat.  veg„  x.  N.S..  no.  1,  pp.  1-43.   Rome,  1930. 

The  bulk  of  this  report  concerns  fungous  pests.  The  insects  record 
from  various  parts  ( f  Italy  include  Capnodis  teHebrionis,  L.,  on  peac 

Leucaspis  pusilla,  L\v.,  and  Thaumetopoea  pityocampa,  SchifL,  on  pir. 
Porthetfia  {Lymantria)  dispar,  L.,  on  oak  ;  Agriliis  viridis,  L.,  on  beec 
Oscinella  [Osctnis)  fril,  L.,  and  Cephtts  py^ffuieiis,  L,,  on  wheat ;  ai 
Cirphis  {Leucania)  zeae,  Dup.,  in  stored  maize. 

[Peteov  (A.  I.).]  neipoB  (A.  M.).  Short  Manual  for  the  CoUeeo 
oi  Informatiou  on  Fests  of  cultiTated  Plants  and  their  Contr 
[In  Kn^ibiun.] — Med.  8vo,  266  pp..  100  figs,  \ladimir-3 
Klyaz'me,  1927.   Price  1  r.  75  kop.    [Reed.  1930.] 

This  popular  handbook  contains  notes  on  the  bionomics  and  conn 
of  the  chief  insect  pests  and  fungi  that  attack  cultivated  crops  in  t 
Government  of  Vladimir  (central  Russia)  and  on  the  use  of  insecticide 
Each  pest  is  briefly  described,  but  only  the  popular  names  are  give 
A  key  to  the  chief  pests  in  the  stage  in  ¥^uch  they  attack  the  plao 
based  partly  on  the  injury  caused,  and  notes  on  the  collection  ai 
transport  nf  specimens  are  included,  one  of  the  chief  objects  of  v. 
book  being  to  obtain  information  ixom  the  growers  concerning  tl 
incidence  of  the  various  pests. 

[Stakk  (N.).]  CiapK  (H.).  The  Enemies  of  the  Forest.  ') 
Russian.] — Large  Cr.  8vo,  288  pp.,  104  ligs.  Moscow.  Gosud.  I*; 
1929.    Price  2  r.  25  kop.    [Reed.  1930.] 

This  book  is  intended  for  forest  officers  and  schools  of  forestr 
and  gives  a  popular  account  of  the  bionomics  and  control  of  a  numb 
of  insects  infesting  coniferous,  deciduous  and  mixed  forests  in  Russt 
the  pests  being  arranged  in  each  case  according  to  the  part  of  the  tn 
attacked. 

[Kharik  (S.).]  XapNH  (G.).  Caradnna  exigm  and  ill  Appeann 

in  large  Nombers  on  the  Seed  Farm  at  Bairam-AIi  in  1^. 

Russian.] — Khlopkovoe  Delo,  1929,  no.  10,  reprint  7  pp.,  6 
lashkent,  Glavn.khlopkov.Komit.,  1929.    [Reed.  1930.] 

A  severe  local  infestation  of  cotton  seedlings  by  Lapkygma  {Cm 

drina)  exigua,  Hb.,  in  Uzbekistan  was  controlled  by  flooding  tl-j  rieb 
which  destroyed  all  the  larvae  and  stimulated  the  growth  of  the  plant 
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Qost  of  which  recovered  from  the  injury  caused.  Weeds  growing  in 
JL  infested  cotton  field  should  not  be  destroyed  until  after  the  appHca- 
ion  of  some  control  measure,  as  otherwise  the  larvae  will  concentrate 
B  the  cotton.  In  another  infested  field,  the  larvae  were  destroyed 
iy  sprays  of  1  lb.  Paris  green,  2  lb.  lime  and  100  gals,  water. 

BeI-B::    Ko    (G.).]    Bett-EMeHKO  (D.    Contribution   to  the  Study 
of   the  Pests  of  Sugar-Beet  of  the  Aleisk  District,  Barnaul 

Region.  'In  Russian.] — Trud.  sih.  Inst.  sel.  Khoz.  Lesovod.,  xiii, 
no.  1,  pp.  193^200,  6  refs.  Omsk.  1929.  (With  a  Summary  in 
English.)    iKecd.  1930.] 

N'otes  are  given  on  24  insect  pests  observed  oii  sugar-beet  in  the 
Province  of  Barnaul  (western  Sibf^ria)  in  July  1929,  few  of  which  were 
aumerous  enough  to  cause  ai)preciabie  damage.  Among  the  more 
important  were  the  Capsid,  Poeciloscytus  cognaius,  Fieb.,  Chaetocnenui 
condnna,  Mshm.,  which  was  also  common  on  Polygonum  eanvolviUus 
and  Rumex  sp.,  Psylliodes  cupreata,  Duft.,  Tanymecus  palliatus,  F., 
and  Loxostegc  sHcticalis,  L.  Bothynoderes  foveicollis,  GebL,  caused 
severe  damage  in  m^ny  localities  and  constituted  80  85  per  cent, 
•^f  all  the  weevils  found  on  beet.  It  has  prcN'ioiisly  been  recorded  from 
the  Kaincn  district  {^R.A.E.,  A,  xviii,  53],  wlierc  it  is  of  minor  import- 
ance. Very  Uttle  is  known  of  its  bionomics ;  the  larvae,  like  those  of  B. 
ptmcHvefUns,  Germ.,  feed  on  the  roots,  causing  the  plants  to  wither. 
.\nother  weevil,  ThylacUes  pilosus,  F.,  which  was  obsc^ed  for  the 
first  time  on  beet,  attacked  the  leaves,  but  the  damage  caused  was 
oegiigible. 

Anderson  (T.  J.).  Control  o!  Maize  Stalk  Bonn. — Pan-Afr.  Agric. 
Vd.  Con/.,  Pretoria,  1929.  Pnpers  Agric.  Sect.,  pp.  238-242. 
Pretoria,  Un.  S.  Afr.  Dept.  Agric,  1929.    [Reed.  1930.] 

Mftlie  Inieeli  and  DiiMifls.-~/«im,  Rep.  Ptoc.«  pp.  94-<101. 

The  first  paper,  dealing  with  Bmssm^  fusca,  Fuller,  and  SesanUa 

cakmistis,  Hmps.,  in  Kenya,  has  already  been  noticed  [R.A.E.,  A, 
rvii,  693\  The  second  includes  a  brief  re\aew  by  T.  J.  Nando  of  the 
measures  employed  in  South  Africa  against  maize  ]~>ests,  particularly 
B.  fuscu.  In  the  Transvaal,  maize  seedUngs  are  atiacked  bv  weevils  of 
the  genus  Protostrophus,  against  which  baits  of  sodium  ai^cniLe  have 
given  fairly  satisfactory  control.  A.  Ledreux  stated  that  in  SCadagascar 
very  important  damage  to  maize  is  caused  by  Hekronychus  [plebeim, 
King],  and  the  growing  of  this  crop  had  to  be  abandoned  in  the  northern 
part  of  the  Island.  This  Dynastid  also  attacks  stigar-cane  and  young 
cacao  [cj.,  xviii,  103,  etc.j.  Naude  added  tliat  several  species  of 
HeUronychus  occur  as  occasional  pests  in  South  Africa  [cf.  xii,  264]. 

Nal  d^  (T.  J.).  Insect  Fests  oi  Cotton  and  Tobacco  m  South  Atrica.— 
Pan-A/r.  Agric.  Vet.  Conf.,  Pretoria,  1929,  Papers  Agric.  Sect., 
pp.  255-256.   Pretoria,  Un.  S.  Afr.  Dept.  Agric,  1929. 

€k)tton  Diseaaei  and  Petti.  Tobacco  Diseases  and  PMti.— /^m. 
Rep.  Proc.,  pp.  80-87  &  87-92. 

The  cotton  pests  recorded  from  South  Africa  are  Diparopsis  caslancd, 
Hmps.,  which  has  a  number  of  wild  food-plants,  this  accoimting  large!}' 
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for  its  wide  distribution  and  the  difficulty  of  its  control  Hdioi^ 

(Chloridea)  ohRoleta,  F.,  which  has  five  generations  a  year  and  does  no 
hibernate  in  the  warmer  areas,  such  as  the  north-eastern  Transvaal 
the  spiny  bollworms,  Earias  instdana,  Boisd.,  E.  biplaga,  \V\k.,  ant 
E.  cupreoviridis,  \Vlk.,  which  cause  relatively  insignificant  damage 
the  Jassid,  Empoasca  facialis,  Jac,  which  Is  a  serious  pest  in  the  mon 
humid  areas,  particularly  in  wet  seasons,  and  is  also  abundant  on  peas, 
cowpeas,  and  ground-nuts;  Dysdercus  fasciatus.  Sign.,  and  D,  nignh 
fasciatus,  Stal  ,  which  are  associated  with  boll-rnts,  but  are  only  occasion- 
ally of  importance  ;  and  Oxycarcnns  alhidipcnnis,  Stal,  which  is  w  rx 
common  but  does  not  cause  extensive  injury.  Of  the  soil  pests,  cca- 
siderable  damage  is  occasionaliy  done  by  cutworms,  Dasus  {^Gono' 
cephalum)  simplex,  F.,  weevils  of  the  genera  Prctostraphm  and  Sivpkih 
somus,  and  the  Eumolpids,  Syagrus  fugifrons»  Baly,  and  5.  pundicoUis^ 
Lef.  The  tobacco  pests  are  Lenta  bilineatat  GenrL,  which  usually 
appears  in  the  seedbeds  from  August  onwards,  severe  infestation 
following  late  in  the  season  as  a  result  of  prolonged  local  breeding* 
Phthorimaea  operculflla,  Zell,  which  causes  serious  damage  to  seedling- 
in  spring,  and  later  to  plants  in  tlie  held  by  mining  the  leaves  ;  and 
H.  obsoMa,  which  occasionally  infests  tobacco  grown  for  seed.  Very 
brief  notes  are  given  on  the  measures  used  against  many  of  these  pests. 

In  the  discussion  that  followed  a  number  of  speakers  referred  to  the 
conditions  regarding  cotton  pests  in  other  countries.  W,  Xowell 
agreed  with  the  view  that  the  prevalence  of  Dysdercus  spp.  and 
the  boll -rots  they  transmit  is  the  most  huportant  factor  limiting  cotton 
cultivation  in  tropical  countries.  In  St.  Vincent  the  eradication  of  the 
alternative  food- plants  of  the  stainers,  such  as  Eriodendron  and 
Malachra,  is  an  effective  control  measure ;  this,  however,  should  be 
accompanied  by  proper  disposal  of  cotton  seed,  as  outbreaks  have  been 
trrif  fvl  to  the  use  of  cotton  seed  as  manure  and  to  seed  left  in  ginneries. 
R.  Jack  said  that  no  serious  outbreaks  of  Diparopsis  castanai  occur  m 
Southern  Rhodesia,  althougli  it  is  \'ery  injurious  in  other  parts  of 
southern  Africa. 

Seydel  (C).  The  Pink  Cotton  Bollworm  ( Gele  h  i.i  gossypiella)  in  Belgian 
(Jongo.— Pan.  1/r.  Agric.  Vet.  Conf.,  Pretoria.  1929,  Paprs 
Agric.  Sect.,  pp.  257-258.   Pretoria,  Un.  S.  Afr.  Dept.  Agric,  1929. 

The  inefficiency  of  the  measures  used  in  the  Belgiain  Congo  to  pre\  ent 
the  introduction  or  spread  of  Platyedra  {Gelcchia)  f^o-^'rcf^-cUa.  Saund. 
(pink  bollworm)  is  pointed  out  [cf.  R.A  .E.,  A,  xvi,  303,  535;  xvni.  260]. 
Disinfection  of  seed  by  heat  is  unsatisfactory  if  entnisted  to  native 
labour,  and  the  possibibiUty  of  treating  it  by  lunugation  or  by  im- 
mersion in  insecticides  that  would  not  affect  germination  shoiud  he 
considered. 

Jami  ^  (IT  r  ),  Biological  Control  in  Kenya  Colony  with  special 
Reierence  to  the  Problem  of  the  common  CoiJee  Mealybug,  Pseudo- 
coccus  HI  acinus,  Ckll. — Pan-Afr.  Agric.  \'et.  Conf.,  Pretoria,  1929. 
Papers  Agric.  Sect.,  pp.  259-263.  Pretoria,  Un.  S.  Afr.  Dcit. 
Agric.  1929, 

Uologicil  OonM  at  a  Method  of  combating  introduced  and 
native  Iineek  Besla  in  Afriea.— /im.  Rep.  Piroc.,  pp.  103-105. 

The  paper  bv  James  has  been  noticed  from  another  source  [RA.E., 
A.  xvii,683].  * 
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In  the  discussion  T.  J.  Naud6  pointed  out  the  desirability  of  co- 
ordinatiiig  vfock  on  biological  control  in  all  countries  interested  in  a 
given  project.  He  gave  a  list  of  pests  that  are  common  to  two  or  more 
territories  in  Africa,  to  indicate  a  basis  of  common  interest  and  possible 
co-operation.  Referring  to  the  biological  control  of  Psettdococcus 
lilacinus.  Ckll.  (coffee  mealybug)  in  J^enya,  J.  McDonald  gave  a  brief 
review  of  the  control  of  the  ant,  Pheidole  punctxdata,  Mayr,  which  limits 
the  activities  of  the  Coccineilids  that  attack  the  mealybug  [xvi,  310]. 
The  latter  apparently  increases  much  more  quickly  than  its  natund 
enemies,  especially  in  the  early  part  of  the  season,  and  does  oonsideraUe 
damage  before  the  predators  become  active.  Reserve  supplies  of 
indigenous  Coccineilids  are  therefore  bred  in  Kenya  for  release  in  the 
early  stages  of  infestation,  and  planters  are  being  encouraged  to  breed 
them  for  themselves  and  to  collect  them  from  other  plants  on  which 
mealybugs  occur. 

Williams  (R.  H.).  Tbe  MigntoiF  Locnsl  FraUem  In  Ahioa.  Ad- 
visability ot  joint  iMatL-^Pan-Afr.  Agric.  Vet.  Can/,,  Pretoria, 
1929,  Papers  Agric.  Sect,  pp.  263-264.   Pretoria,  Un.  S.  Afr, 

Dept.  Agric.  1929. 

The  Loeut  tiMiaL—liUm,  Rep.  Froc,  pp.  108-113.  274. 

The  desirability  of  forming  a  Pan-AMcan  Locust  Bureau,  in  order  to 
obtain  maximum  efficiency  in  locust  control,  is  uiiged.  Its  functions 
would  be  to  receive,  record  and  CO-<»^bate  information  on  various 

aspects  of  the  locust  problem,  draw  up  proposals  for  combined  action, 
and  undertake  ]>!  opaganda  work  in  connection  with  locust  campaigns. 
The  organisation  should  be  maintained  for  at  least  five  years,  and  its 
Work  should  be  carried  out  under  the  control  of  a  Committee  composed 
of  delegates  from  each  Territory  sharing  in  its  cost. 

In  the  discussion,  G.  N.  Williams  said  that  the  proposed  Bureau  must 
avoid  interference  with  administrative  and  executive  work,  and  must 
not  be  conrffned  with  propaganda.  He  proposed  a  resolution  expressing 
the  desirability  of  discussing  closer  co-ordination  of  contrnl  measures 
bv  various  Territories  of  Africa,  and  of  establishing  an  information 
Bureau  for  that  purpose,  and  suggesting  that  tlie  Government  of 
South  Africa  undertake  the  initiative  of  approaching  the  countries 
concerned.    This  motion  was  carried  unanimously. 

D.  L.  Blunt  stated  that  during  the  1928  invasion  of  Schistocerca 
cje^aria.  Fnrsk..  in  Kenya,  a  vast  majority  of  the  hoppers  matured 
in  the  unmhabited  areas,  and  the  flying  swarms  <o  formed  invaded  the 
cultivated  regions.  He  stressed  the  uselessncsi  of  control  measures 
that  do  not  embrace  the  whole  area  liable  to  be  affected. 


PoTGTFTER  f  J.  T  ).  A  Contribution  to  the  Biology  of  the  Brown  Swarm 
Locust  Locusiaria  pardaUna  (Wlk.)  and  its  natural  Enemies. — 
Pan-Aft.  Agric.  Vet,  Can/.,  Pretoria,  1929,  Papers  Agric.  Sect., 
pp.  265-^,  1  map,  7  pis.,  8  reis.  Pretoria,  Un.  S.  Afr.  Dept. 
Agric.  1928. 

The  Biology  of  fhe  Bromi  Swatm  Loomt— Aim,  Rep.  Proc.. 
pp.  113-127. 

The  annual  expenditure  by  the  Government  of  South  Africa  on 
Ucuttatta  pardaltna,  Wlk.,  during  1920-29,  which  reached  a  total 
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for  the  nine  years  of  ^1,183,446,  is  tabulated,  and  the  history  of  locust 
research  in  that  couiiLry  is  discussed.  The  two  injurious  species  of 
migratory  locusts  in  South  Africa  are  Nomadacns  sepUmfasdata, 
Serv.  (red  locust),  which  usually  occurs  in  the  east,  and  L.  pardtUina, 
which  is  more  prevalent  in  the  west. 

An  account  is  given  of  the  results  obtained  by  the  author  in  experi- 
ments on  various  aspects  of  the  biology  of  L.  pardalina.  It  was  found 
that  temperature  is  the  main  factor  determining  the  duration  of  the 
hopper  stages.  The  results  obtained  from  various  crosses  between 
brown,  green  and  grey  individuals  are  discussed  in  great  detail.  Various 
colour  forms  present  under  natural  conditions  also  appeared  in  hoppers 
experimented  upon,  and  these  fcMrms  were  not  affected  by  temperature, 
hght,  food  or  colour  of  the  soil  or  by  the  hop]>ers  being  kept  singly 
or  together  in  a  cage,  ihe  author  advances  the  hypothesis  that  the 
colour  differences  are  Mendelian  in  character,  and  as  he  also  failed  to 
find  morphological  differences,  he  is  inclined  to  dispute  the  validity  of 
Uvarov's  theory  of  phases. 

In  the  initial  stages  of  the  building  up  of  a  swarm  from  scattered 
individuals,  which  may  be  a  remnant  of  a  swarm  of  fliers  or  result 
from  eggs  of  which  the  majority  have  not  hatched,  the  progeny 
consists  of  a  majority  of  brown,  with  a  fair  number  of  grey  and  green 
individuals.  The  increase  in  the  numbers  of  locusts  is  accompanied 
by  an  increase  in  the  relative  number  of  brown  individuals,  owing  to 
a  lethal  factor  often  observed  in  crosses  between  grey  and  green  locusts, 
and  the  small  chance  of  these  latter  mating  with  the  more  numerous 
brown  individuals,  in  which  case  the  mating  results  in  a  majority  of 
brown  offspring. 

The  idea  of  temporary  and  permanent  breeding  grounds  as  ascribed 
to  L.  purduiina  uutenable,  for  typical  solitary  fliers  iiave  been  found 
under  conditions  differing  from  those  that  are  commonly  supposed 
to  characterise  the  permanent  breeding  grounds.  The  whole  area  in 
which  this  locust  has  bred  in  the  past  should  be  considered  as  one  large 
natural  breeding  ground,  extending  into  southern  Angola,  and  perhaps 
including  north-western  Rhodesia. 

From  a  study  of  locust  reports  for  the  l  ist  40  vears  the  author  find? 
that  Locusiana  has  been  continually  present  m  some  locality  or  other 
of  southern  AMca ;  he  concludes,  therefore,  that  no  defiiute  locust 
cycles  exist.  Migrations  are  due  to  the  inten^fication  of  the  migratory 
instinct  owing  to  the  presence  of  a  large  number  of  individuals. 

Valuable  assistance  in  locust  destruction  is  rendered  by  various 
migratory  birds,  including  storks  {Ciconia  and  Abdimta),  the  small 
locust  bird  [Glareola  melanopUra),  a  kestrel  {Tinnunculus  naumanni], 
and  a  kite  {MUvus  aegypiius).  Of  the  South  African  birds,  the  wattled 
Starling  {Creahphora  caruncukUus)  destroys  the  hoppers,  and  two 
species  of  Tinnunculus  often  follow  flying  swarms  in  great  numbers. 
Pheasants  and  guineafowl  destroy  the  hoppers  and  eggs,  and  veldt 
rodents  and  baboons  readily  feed  on  the  latter.  In  March  and  April 
1925  large  numbers  of  locusts  were  destroyed  by  a  fungus,  Empusa 
grylli. 

An  account  is  given  of  some  observations  and  experiments  on  the 
biology  of  four  IMpterous  parasites  of  this  locust,  viz,,  the  Nemestrinid, 

Symmiclus  costaius,  Lw.,  the  Bombyliid,  Systoechus  albidus,  Lw.,  the 
Muscid,  Stomatorrhina  lunata,  F.,  and  the  Calliphorid,  Wohljahrtia 
euvittata,  Villen.  The  larva  of  ^vmmictus  occurs  within  the  body  of  the 
locust,  but  though  it  may  possibly  shorten  its  life,  it  does  not  prevent 


Digitized  by  Google 


531 


it  from  ovipositing.  The  other  three  species  infest  the  egg-pods,  and 
WoMfuhrtia  the  other  stages  as  well.  Their  distribution  and  the 
percentage  of  egg- pods  they  destroy  are  indicated  in  a  table.  The 
author  succeeded  in  breeding  Wohlfahrtia  on  meat. 

In  the  discussion  J  C  Faiire  said  that  it  was  impossible  tu  denv  the 
existence  of  tempoiarv  ajid  permanent  breeding  areas  of  L.  pardaima, 
for  recent  locust  history  in  South  Africa  shows  that  it  has  always 
reappeared  in  areas  regarded  as  natural  breeding  grounds.  The  Uuct 
that  solitary  indi^uals  were  found  in  localities  considered  unsuitable 
as  breeding  grounds  was  due  to  observations  being  made  shortly  after 
swarms  had  been  present.  Three  types  of  breeding  grounds  for  this 
locust  should  be  distinguished,  ti"2r.,  temporary  swarm  breeding  grounds, 
which  are  overrun  from  time  to  time  ;  the  permanent  area  where  the 
soUtsry  locusts  maintain  themselves  continuously ;  and  the  smaller 
transformation  areas,  found  in  the  permanent  area,  in  which  swarms 
are  built  up.  He  did  not  consid^  the  arguments  advanced  to  disprove 
Uvarov's  theory  of  phases  to  be  con\'incing,  the  failure  to  find  sufficiently 
pronounced  n.:  rphnlogical  characters  separatmg  the  two  phases  merely 
showing  that  iraasilional  types  were  being  dealt  with.  The  idea  that 
the  differences  of  colour  m  locusts  are  caused  by  Mendelian  factors  is 
based  on  insufficient  data.  With  reference  to  the  statement  that 
o-osses  between  non-brown  individuals  could  never  produce  brown 
ofispring,  the  s]^eaker  described  his  experiments,  in  which  brown 
gregarious  individuals  were  obtained  by  crowding  from  green  and 
grey  solitary  ones  'R.A.E.,  A,  xi,  Si)S]. 

C.  P.  Lounsbury  confirmed  the  statement  that  since  the  early  nineti^ 
swarms  of  locusts  have  always  been  present  in  one  locality  or  another 
in  South  Africa.  Very  little  is  known  of  the  breeding  grounds  of 
Xotfuidacris  sepli'mfaaciata,  but  L,  pardalina  appears  to  be  much  more 
definitely  a  South  African  species.  From  experience  gained  from 
former  invasions  of  this  locust,  it  appears  that  swarms  commonly 
anse  by  a  rapid  breeding  and  gathering  toe^ether  of  solitary  forms  ; 
Uiis  process  is  associated  with  the  favourable  years  that  follow  a  period 
of  drought. 

C  K.  Brain  was  not  prepared  to  express  an  opinion  on  the  theory  that 
a  lethal  factor  and  lessened  vitality  result  from  crosses  of  certain  forms 
of  L  pardalina',  but  suggested  that  certain  strains  may  mature  quicker 

than  others. 

T.  J,  Nand^  expressed  his  conviction  of  the  txi>tence  of  restricted 
breeding  grounds,  as  there  is  a  distinct  similarity  between  different 
localities  in  which  the  solitary  phase  locusts  have  been  found,  and 
mentioned  cases  of  transformation  of  the  brown  form  into  the  solitary 
one  under  natural  conditions. 


Jack  fR  \V.)  Report  of  the  Chief  Entomologist  for  the  Year  ending 
31st  December  1920.— AV/>.  S^y.  Dept.  Agric,  S.  Rhodesia  1929, 
pp.  45-^2.    Salisbury,  1930. 

An  account  is  given  of  the  work  carried  out  on  agricultural  pests, 
'  v»ral  of  which  were  recorded  in  the  previous  year's  report  [R.A.E., 
A.  xvii.  &}5].  Experiments  undertaken  with  a  view  to  discovering 
tbe  insect  vect<jr,  if  any,  of  tobacco  mosaic  disease  gave  negative  results 
with  the  Capsid,  EngyUUm  volucer,  KirL,  and  the  Aphid,  Myzus 
Ptnieae,  Sulk  The  disease  known  as  "crinkle"  was,  however, 
mm  tf 
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transmitted  by  E.  volucer.  Maize  planted  early  as  a  trap  crop  for 
Busseola  {GloUtda)  fusca,  Fuller  (maize  stalk  borer)  was  100  per  cent, 
infested,  though  the  infestation  of  the  main  crop  was  negligible. 

kphestia  duUUa,  Hb.,  was  reported  as  attacking  Rhodesian  tobacco 
stored  in  warehouses  in  London.  With  a  view  to  determining  whether 
the  infestation  had  been  contracted  in  Rhodesia*  a  thorough  examina* 
tion  of  tobacco  stored  in  warehouses,  barns,  etc.,  in  and  around 
Salisbury  was  carried  out,  with  completely  negative  results.  Moreover, 
inspection  of  transit  sheds  and  wharves  at  Beira,  Portuguese  East 
Africa,  of  tobacco  in  transit,  and  of  a  tobacco  and  cigarette  factory  ui 
the  vicinity,  gave  no  indications  ol  any  potential  source  of  infestation. 

Cherian  (M.  C).  Life-history  Ndes  on  Microbracon  serinopae, 
Ramrfa".  rWS.V  A  Parasite  on  Nephantis  scrinopa. —  Ymrh. 
Dept.  Agric.  Madras  I92S,  pp.  12-22. 1  pi.   Madras,  1929.  [Reed. 

1930.] 

During  August  1927  the  Braconid,  Microbr  h  n  serinopae,  sp.  n..  a 
parasite  of  Nephanlis  scrinopa,  Meyr.  (coconut  caterpillar) .  was  collected 
in  Cochin  and  adjoining  British  territory,  and  as  it  was  found  possible 
to  rear  it  in  large  numbers  in  the  insectary  at  Coimbatore,  it  was 
subsequently  distributed  to  breeding  stations  at  Calicut,  Mangalore 
and  Ponnani,  and  later  liberated  in  infested  plantations  on  the  west 
coast  of  Madras  [R.A.E.,  A,  xv'm,  193\ 

All  stages  are  briefly  described.  Observations  on  the  bionomics 
were  made  in  the  insectary.  Pairing  usually  takes  place  on  the  day  of 
emergence,  and  oviposition  begins  a  day  or  so  later.  After  stinging  the 
host  caterpillar,  the  female  deposits  8-12  eggs,  usually  on  the  ventral 
surface.  The  maximum  number  of  eggs  laid  by  a  single  female  was 
440  in  55  days.  The  egg  stage  lasts  a  little  more  than  a  day,  the  lar\al 
stage  3  4  davs  and  the  pupal  stac^e  2-4.  The  mature  larvae  spin  cocoons 
of  white  silk  by  the  side  of  the  dead  caterpillar.  Parthenogenetic 
reproduction  has  been  observed  in  this  species.  The  adults  seem  to 
prefer  to  feed  on  the  hody  juices  of  the  host  caterpillars,  but  if  these  are 
not  present  they  will  feed  on  jaggery  water.  In  longevity  experiments, 
the  maximum  length  of  life  was  38  days  for  males  and  66  for  females. 
Adults  without  food  lived  only  2-4  days.  }f.  scrinopae  was  not  found 
parasitising  any  otlier  host  in  nature,  in  the  insectary,  lar\'ae  of  .V. 
serinopd  were  preferred  and  although  eggs  were  laid  on  larvae  of 
Argyria  Juscivenalis,  Hmps..  Utethcisa  ptdchdla,  L.,  a  Noctuid  on  cotton, 
Prodmia  lUura,  F.,  MarasnUa  trapezalis,  Gn.,  Eanas  sp..  and  PamarA 
tnathias,  F.,  adult  parasites  were  only  obtained  from  the  first  three  hosts, 
the  larvae  dying  on  the  others.  The  author  has  not  observed  any 
hyperparasites  of  M.  scrinopaf.  lr.\i  a  Species  oi  PUuroiropis  was  bred 
from  its  cocoons  in  Cochin  in  19125. 

A  comparison  of  the  life-historv  of  the  Braconid  with  those  of  the 
two  other  larval  par.isites  of  N.  scrinopa,  Elasmus  ntphuntidis,  Rohw., 
and  Pensierola  sp.  [xvii,  113],  shows  that  the  total  life-cycle  is  shorter, 
the  lotigevity  of  the  adults  is  greater  and  the  egg^laying  capacity  higher 
in  the  case  of  M.  serinopae  than  in  the  other  two. 

Andrews  (E.  .\.).  The  Tea  Seed  Bug  {Poecilocoris  latus  Ball.). — QuarL 
J.  Ind.  Tea  Ass.,  1930,  pt.  1,  pp.  15-27.    Calcutta,  1930. 

Preliminary  observations  of  the  life-history  of  the  Pentatomid, 
Poecilocoris  latus,  Dall.  (tea  seed  bug)  in  Assam  indicate  that  the. 
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number  of  generations  occurring  annually  varies  from  3  to  4,  there  being 
much  o\frlapping.  The  eggs  are  laid  in  clusters  of  10-16  on  either 
surface  of  the  leaves,  somewhat  nearer  to  the  apex  than  the  base,  where 
the  curl  affords  shelter  for  them ;  on  one  occasion  they  were  found  on 
the  seed  capsule.  The  first  eggs  are  usually  deposited  3-^  days  after 
mating,  but  oviposition  has  been  observed  on  the  first  or,  in  October, 
on  the  twclftli  day  The  largest  number  of  clusters  deposited  by  a 
single  female  is  3^  and  the  largest  number  of  eggs  37.  Oviposition  is 
completed  iu  a  frw  clays,  and  the  female  dies  soon  afterwards.  The 
eggs  hatch  in  4-9  days,  differences  of  2-3  days  being  not  uncommon 
in  the  date  of  hatching  of  eggs  of  the  same  duster.  The  a^ult  stage 
is  reached  in  19-40  days  after  hatching,  and  mating  has  been  observed 
6  days  later. 

Although  the  jmce  of  young  tea-seeds  is  preferred,  the  bugs  will  also 
suck  the  fiower-buds  and  stems,  and  have  been  reared  in  the  laboratory 

entireh'  on  flower-buds  or  even  on  leafy  shoots.  Thus  injury  may  be 
caused  in  three  ways  :  bv  attack  on  the  flower-buds,  which  prevents  the 
setting  of  seed  ;  by  attack  on  the  seed  in  its  early  stages,  which  prevents 
it  from  attaining  maturity  ;  and  in  the  later  stages,  which  may  produce 
the  characteristic  starred  appearance  and  permit  of  the  entrance  of 
fangL  Cotyledons  may  form  in  .seed  that  has  been  punctured  without 
themselves  bf  inL'^  punctured,  and  it  is  only  when  the  insect  pierces  the 
hAy  of  the  cot vU  Ion  that  any  effect  will  be  visible  unless  a  fungus 
entr^rs  through  the  puncture.  The  various  methods  by  which  it  might 
bt  jxjssible  for  the  fungus  to  enter  the  seed  are  discussed. 

The  so  called  "  starred  "  seed  is  that  which  has  been  sucked  at  a 
comparatively  late  stage.  This  starred  appearance  has  been  found 
to  be  doe  to  the  formation  of  starch  in  the  seed,  ¥^ich  does  not,  however, 
occur  at  the  same  stage  of  development  of  liie  seed  in  every  case,  so 
that  in  some  cases  attack  at  a  late  stage  may  not  be  followed  by  starring. 
Th(;  damage  does  not  extend  beyond  the  starred  area  ;  nor  is  food 
material  stf  i^f^r!  tip  \  n  the  sred  in  the  form  of  starch  removed.  Moreover, 
iiace  the  seed  is  so  situattj^i  in  the  capsule  that  the  germ  is  unlikely  to 
l>e  punctured,  it  is  improbable  that  germination  will  be  prevented  by 
punctures  in  well-formed  seed. 

An  account  is  given  of  an  attempt  to  control  P.  lalus  by  machine 
dusting  with  calcium  cyanide.  The  machines  were  fitted  with  long 
flexible  nozzles,  which  could  be  raised  gradually  up  the  tree.  The 
operators  moved  backward  in  line  against  the  wind,  which  carried 
the  dust  over  the  whole  area  in  a  uniform  cloud.  The  results  were 
irrri^'ular  and  unsatisfartnrv,  but  a  decrease  of  'M)  per  cent,  of  starred 
seed  was  secured  by  two  applications,  one  on  15th  July  and  the  other 
on  3rd  September.  It  was  found  that  J  oz.  to  a  bush  was  required  for 
satisfactory  dusting,  so  that  the  cost  per  acre  of  each  application  would 
be  £1  2s.  for  material  alone,  whereas  the  maximum  benefit  that  might 
be  obtained  by  reduction  in  injury  is  estimated  at  £2  14s.  an  acre. 


Ibiification,  no.  1343— Agric— Got;/.  India,  Dept.  Educ.,  Health  & 
Lds.    1  p.  typescript.   Simla,  21st  June  1990. 

The  importation  into  the  Madras  Presidency  of  unroasted  coffee 
beans  onginatiug  outside  India  is  prohibited  from  8th  August  1930. 
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McCarthy  (T.).  The  Battmnt  Bon  SNd  Fly  {Camaromyia  bulUats, 
Wmi.).-Agric,  Caz.  xli,  pt.  5,  pp.  379-381.  10  ^ 

Sydney.  1st  fifay  IdSO. 

CamaroMyia  IntUans,  Wied.,  which  has  not  previously  been  recorded 
in  Australia,  was  found  infesting  the  seeds  of  Xanthiimt  spinosum 

(Bathurst  burr),  a  troublesome  wllcI,  in  several  widely  scattered 

localities  in  New  South  Wales.  This  Try  pet  id  occurs  in  sonthem 
Europe  and  South  America,  and  was  probably  orif:^nall\-  introduced 
with  the  foc>d-])lant  from  Chile.  In  most  cases  only  one  seed  in  the  burr 
was  infested,  but  the  other  was  usually  badly  developed  and  shrivelled. 

Meyrick  (E.).  Ez(Hic  Mcrolepidoptm,  iii,  pt.  19.— pp.  577-60S. 
Marlborough.  Wilts,  the  author.  August  1930,  Price.  3s.  per  part. 

Among  the  species  dealt  with  are  the  Tortriculs.  Argyroploce 
aimochlora,  sp.  n..  and  A,  herbifera,  tHeyr.,  rolling  the  leaves  of  camphor 

{Cinnamomum  catnphora)  in  Java,  and  Eucosma  cremastropis,  sp.  n., 
bred  in  Uganda  from  seeds  of  Podocarpns  imported  from  South  Africa ; 
and  the  Tineids,  A  croc cr cops  serriformis,  sp.  n.,  on  castor  oil  plant 
{Ricinus  communis)  in  Java,  and  A.  astaurota,  Meyr.,  mining  the  bark 
of  pear  {Pyrus  communis)  in  Japein.  The  last-named  pupates  in  the 
mines  and  is  said  to  do  considerable  damage  at  times. 


Chue  (C.  C).   Some  biological  Notes  on  a  I^eaf^-leediiig  Ooocimllid 

{Epilachna  28'punctuta  Pabr.). — I.ini^nan  Sci.  J.,  vi,  no.  4.  pp. 
301-^13.  11  hgs..  10  refs.   Canton.  30th  April  1930. 

Notes  are  given  on  the  bionomics  of  Epilachna  viginHoctopvnciata, 

in  Kwangtung  Province,  where  it  attacks  solanaceous  plant?  All 
stages  are  described,  and  the  food-plants  and  habits  of  this  and  other 
species  of  Epilachna  in  various  parts  of  the  world  are  briefly  discussed 
from  the  literature. 

The  rearing  work  and  observations  were  carried  out  during  July  and 
August  1926,  the  average  humidity  being  80  per  cent,  and  the  maximum 
and  minimum  air  temperatures  36-rC.  [97^'  F  ]  and  22-8°  C.  [73' R], 
The  number  of  eggs  deposited  at  a  time  varied  from  3  to  78,  the  average 
in  18  batches  being  34.  One  female  krpt  for  a  period  of  31  days  laid  21 
batches  with  a  total  of  744  eggs.  The  egg,  larval  and  pupal  stages  last 
4,  11-15  and  4  days  respectively.  Feeding  begins  about  24  hours  after 
hatching,  the  plants  most  severely  attadced  being  black  nightshade 
(Soiofiwrn  fiigmm)  and  egg-plant  (5.  mekmgena).  The  leaves  of  tomato 
are  also  attacked,  and  although  the  beetle  has  not  been  found  feeding  on 
cucumber  in  the  field,  it  is  accepted  to  a  limited  extent  if  no  other  food 
is  given.  It  was  found  that  neither  larvae  nor  adnlf^  would  feed  on 
papava  [Carica  pavaya\.  Vifi^na  sp..  Phascolus  lunaius.  i  ajanusindicu^, 
plum  or  pepper  {Cap^itum).  Both  adults  and  larvae  will  feed  on  eggs 
of  their  ovm  species,  but  the  adults  will  not  feed  on  the  larvae.  This 
CoocineUid  is  widely  distributed  and  occurs  in  large  numbers,  probably 
owing  to  the  shortness  of  the  life-cycle,  which  permits  of  several  genera- 
tions a  year.  OverwiTitf  rin"  adults  appear  about  the  middle  of  April 
and  oviposit.  The  adults  of  the  first  generation  appear  within  17  days 
and  oviposit  after  about  9  days.  The  beetles  laid  eggs  in  the  laboratory 
for  at  least  a  month. 
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Chen  (H.  T  ).  Notes  on  a  Bamboo  Borer  [Cyrlotrachdm  loyiginuinm 
F.j. — Lingnan  ScL  J.,  vi,  no.  4,  pp.  353-366,  5  figs.  Canton, 
30th  April  1930. 

CyrMrachelus  Jongimanus,  F.,  all  stages  of  which  are  described,  is  one 
of  the  most  destructive  insects  attacking  bam]>on  in  the  vicinity  of 
Canton.  The  larvae  of  this  weevil  tunnel  and  feed  m  the  young  shoots  ; 
ihtse  fall  to  the  ground  at  the  time  when  the  beetles  are  ready  to  enter 
the  soil  for  pupation,  involving  the  loss  of  the  whole  shoot. 

Attempts  to  rear  the  larvae  in  the  laboratory  on  cut  bamboo  shoots 
placed  in  water  were  usually  unsuccessful.    A  more  satisfactory  method 
carried  on  in  the  field  consisted  of  making  longitudinal  and  radial 
incisions  through  the  shoot,  inserting  the  larva  in  a  groove  made  in  the 
^oft  tissue  and  tying  up  the  shoot.    Observations  were  made  twice  a 
vidiy  by  untying  the  string  and  ioUowuig  the  progress  of  the  larva  by 
lengthening  the  indsion.  Although  one  bamboo  is  probably  adequate 
in  nature  for  the  development  of  one  larva,  it  was  in  no  case  found 
^ufhdent  in  these  studies,  the  young  shoots  growing  more  slowly  than 
the  larvae  fed  and  the  old  ones  being  too  tough  to  be  more  than  partly 
edible.   As  the  larva  approached  maturity,  a  cloth  covering  was  applied 
to  catch  it  as  it  fell  from  the  exit  hole.    It  was  then  placed  in  a  glass  jar 
on  soil,  which  was  kept  moist.    Eggs  for  rearing  were  kept  on  bamboo 
sboots»  the  bases  of  which  were  placed  in  water,  and  the  larvae  were 
transferred  to  the  field  on  hatching.  Eggs  were  found  deposited  near 
the  top  of  the  bamboo  shoots  in  laboratory  cages  two  days  after  mating 
pairs  of  ndults  had  been  placed  in  them,  1-3  eggs  being  found  to  a  shoot 
either  in  mdividual  punctures  or  together.    All  adults  brought  in  from 
the  field  died  in  2-3  weeks.    The  larva  hatches  in  2-3  days  and  at  once 
becomes  active,  usually  burrowing  downwards.    The  larval  stage  lasts 
14-17  da3rs,  and  the  pre-pupal  and  pupal  stages  in  the  soil  each  occupy 
12    Hibernation  occurs  in  the  adult  stage  in  the  pupal  cell,  and  may 
r>egin  at  least  as  early  as  3rd  July.   The  adults  feed  on  the  tender 
ti>>ue  of  the  bamboo  plant,  piercing  the  young  shoots  within  a  few  inches 
^\  the  top.    Oviposit  ion  has  been  observed  from  the  end  of  May  till  the 
Utter  part  of  July,  and  matmg  took  place  in  the  field  as  late  as  5th 
August. 

Control  measures  suggested  include  the  destruction  of  the  eggs  in  the 
young  shoots  by  hand,  cultivation  of  the  soil  to  a  depth  of  1  ft.  to  kill  all 
hibernating  adults,  and  destruction  of  the  adults,  which  are  particular^ 
easy  to  capture  with  a  net. 


HozAWA  (S.).  Observations  on  the  Rice-weeviU  Calandra  oryzac. — 
Annot.  zool.  jap.,  xii,  no.  1,  pp.  25-^,  8  figs.,  5  rcfs.  Tokyo, 
25th  July  1929.   [Reed.  1930.] 

Xotcs  are  given  on  thr  life-history  of  Calandra  oryzac,  L.,  in  Japan  ;  all 
staj^es  ar«'  <iescribed,  and  certain  morphological  pt-culiarities  of  the  larva 
ait'  discussed.  The  eggs  are  deposited,  generally  singly,  within  the 
kernel  of  rice  and  other  grains,  and  hatch  in  4-16  days  according  to  the 
time  of  year.  The  author's  observations  indicate  that  there  are 
4  larval  instars,  instead  of  3  as  stated  by  uf  lu  r  ,  the  period  required 
Jot  each  var3dng  according  to  the  season.  The  larval  stage  lasts  2  or  3 
Weeks,  and  the  pre-pupal  stage  1-2  days.  The  pupal  period  lasts  4-9 
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days,  and  the  aduit  remains  for  3-6  days  within  the  kernel  befcrr 
emerging.  The  lene^th  of  life  varies  greatly,  and  weevils  that  we: 
not  allowed  to  mate  lived  longer  than  others.  One  female  that  emergK 
from  the  kernel  on  7th  Angust  1919  Hved  till  10th  March  1921 . 


DusTAN  (A.  G.).  OfmM  ol  thft  Onbni  Maggot  and  the  Cnoi  Sol 

n,^^  Ann.  Rep,  Veg.  Gr,  Ass,  Ontario,  1929,  pp.  47--52; 
Toronto,  Ont.,  1930. 

HyUmyia  anUqua,  Mg.  (onion  maggot)  is  present  almost  every  year  m 
the  great  majority  of  the  onion  fiel<B  in  the  Ottawa  district,  particiilariji 
on  l^t  soil,  where  it  destroys  from  10  to  90  per  cent,  of  the  crop.  It  hu 
one  complete  and  two  partial  generations  a  year.   The  adults  emere- 

during  the  last  week  in  May  and  begin  to  oviposit  ?iboiit  the  time  that  the 
earliest  varieties  of  ai  >]  >le  come  into  bloom.  The  eggs  hatch  in  about  i 
week.  When  theseedUngs  are  small  they  are  quickly  destroyed,  one  larvi 
killing  6-8  plants  before  reaching  maturity.  The  bulk  of  the  injury 
is  caused  late  in  June  or  early  in  July.  Of  a  number  of  control  measnres 
tested,  spraying  with  an  oil  emulsion  gave  the  best  results.  The  used 
is  a  low  grade  lubricating  oil  having  the  following  characters  : — specific 
gravity  at  60**  F.,  24-26  A.P.I  :  flash  point  (open  cup),  360°  F.  (min.^ : 
viscosity  at  1(X)^F.,  170-220  seconds;  volatility  (loss  at  105-110*  C 
after  four  hours),  0*41  per  cent.  One  gallon  of  Bordeaux  mixture 
(4-4-40)  should  be  used  for  emulsif3dng  1  gal.  of  oil,  and  2  gals,  oi 
the  emulsion  should  be  diluted  with  40  gsds.  water.  If  the  water  is  veij 
hard,  Bordeaux  mixture  should  be  used  as  a  diluent  to  prevent  the  emul- 
sion from  breaking  down .  Since  the  spray  acts  as  a  repellent  rather  than 
an  ovicide  or  larvicide,  spraying  should  be  begun  as  soon  as  the  planu 
are  1^  ins.  high.  Four  applications  at  weekly  intervals  should  be  made, 
and  the  spray  should  be  applied  not  only  to  the  plants  but  also  to  tlie 
soil  between  the  rows,  at  the  rate  of  125  gals,  to  the  acre  and  at  a  presson 
of  at  least  150  lb.  The  cost  of  material  for  four  applications  to  the  acre 
is  estimated  at  about  18s.,  or  365.  if  Bordeaux  mixture  is  used  as  tiie 
diluent. 

Psila  rosae,  F.  (carrot  rust  fl} )  is  a  srrioiis  pest  of  carrots  in  certaic 
localities  in  the  Province,  but  is  usually  more  injurious  on  ^mall  plot? 
than  under  held  conditions.  It  has  two  generations  a  year,  hxbernatioc 
occurring  in  the  pupal  stage  at  a  depth  of  2-^  ins.  in  tl^  soil.  Ad^ts  d 
the  over-wintered  generation  are  on  the  wing  from  the  last  vree^  in  3laT 
until  the  middle  of  June.  Oviposition  begins  a  few  days  after  eaua- 
gencc,  and  the  eggs  hatch  in  7-12  days,  .\dults  of  the  next  generation 
appear  about  the  middle  of  August  and  are  present  until  frosts  occur. 
Injury  by  the  larvae  of  the  first  srenerRtinn  can  be  prevented  by  pjst- 
poning  the  sowing  of  carrots  until  aduit^  ui  tiie  overwintered  generation 
have  disappeared.  If  an  earli^  crop  is  requhed»  watoteg  witii  meroixy 
bichloride  (1  oz.  to  10  gals,  water)  is  recommended.  Two  appUcati<Rifiv 
at  the  rate  of  800  gals,  to  the  acre,  should  be  made  at  an  interval  of  a 
week,  the  first  soon  after  the  flies  begin  to  oviposit.  The  date  on  which 
thr  first  eggs  are  laid  coincides  closely  with  the  appearance  of  thef.r?: 
blo^soms  of  choke-cherry  {Prunus  virginiana) .  Although  this  treatment 
is  liable  to  check  the  growth  of  the  plants  for  a  time,  they  soon  recover 
The  cost  of  two  applications  is  estimated  at  £4 10s.  an  acre.  In  order  to 
avoid  injury  to  carrots  late  in  the  season,  the  crop  should  be  harvested 
before  the  adults  that  give  rise  to  the  overwintering  generation  ovqiofiit 
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-AL^AR  {L.).  Insects  attacking  Raspberries  and  Blackberries. — Bull. 
OtUario  Dcpi.  A^nc,  no.  355,  pp,  26-31,  4  %s.  Toronto,  Ont., 
April  1930. 

Brief  notes  are  given  on  the  bionomics  and  control  of  the  chief  pests 
)f  raspberries  in  Ontario,  viz.,  Oecanthus  ntgricornis,  Wlk.  (striped  tree 
Ticket),  Monopliadnus  {Monophadnotdes)  ruin,  Harr.  (raspberry 
^wfly),  Tetranychus  telarius,  L.,  Aghlus  ruficollis,  F.  fred-nccked  cane 
Dorer),  Byiurus  unicohr,  Say  (raspberry  fruit  worm),  and  Oberea 
Umacuiaia^  Ol.  (raspberry  cane  borer).  MetaUus  rM,  Forbes  {beihunei, 
HacG.)  mines  in  the  leaves  of  blackberry,  and  in  some  years  considerably 
[educes  the  crop ;  no  satisfactory  method  of  control  is  known. 


GiLUATT  (F.  C).  Ibi  BfcMMintei  ol  tSw  Wlitt*  Mangle  Leat-coller, 

Cacoeda  persicana  ntdk — Sci,  Agric,  x,  no.  10,  pp.  631-653, 
4  pis.,  8  refs.   Ottawa,  Ont.,  June  1930. 

A  detailed  account  is  given  ot  studies  on  the  life-history  of  Tortrix 
\C.acoccia)  persicana,  Fitch  (white  triangle  leaf-roller),  which  is  a  minor 
pest  in  apple  orchards  of  the  Annapolis  Valley,  Nova  Scotia  [cf.  R.A.E., 
A.  xvii.  91].  All  stages  are  described.  At  the  time  the  larvae  emerge 

from  their  winter  quarters,  the  available  vegetation  is  limited,  and  they 

have  been  found  fcr  dingf  on  j^asses  and  numerous  wild  plants.  It  seems 
pr  obable  that  any  plants  liicely  to  grow  beneath  trees  in  an  orchard  are 
more  or  less  readily  taten  at  this  time,  but  that  later  they  are  largely 
deserted  for  apple  foUage.  Larvae  of  the  new  generation  in  summer 
are  also  found  to  a  limited  esctent  beneath  the  trees. 

In  1927  and  1928  oviposition  began  between  15th  and  20th  June  and 
reached  its  maximum  during  the  last  wedc  in  June  and  the  first  week  in 
July.  The  minimum  length  of  the  egg  stage  was  9  days.  The  larvae 
appear  about  the  be^nning  of  July  and  continue  to  hatch  for  about  3 
Weeks.  During  the  last  half  of  September  and  October  the  half-gj  own 
larvae  drop  to  the  ground  and  lubernate  in  rolled  leaves.  In  the  spring 
they  emerge  about  the  beginning  of  May,  feed  for  a  short  time  on  the 
sarrounding  vegetation,  and  then  ascend  the  trees.  In  1928  they 
reached  maturity  in  28-39  days.  The  maximum  emergence  of  the 
adults  occurred  at  the  end  of  June.  The  adultsarenot  active  duringthe 
(iav  and  are  only  slightly  attracted  to  light. 

Wliencver  the  webbed  foliage,  within  which  the  larvae  shelter,  comes 
inioconTa'^t  with  the  fruit,  injury,  which  is  cau'^ed  by  shallow  surface 
feeding,  iiu  ai  iably  follows,  but  feeding  on  the  fruit  appears  to  be  largely 
^matter  of  chance,  especially  during  the  early  larval  period. 

In  Nova  Scotia  appreciable  injury  by  T,  persicana  has  always  been 
associated  with  infestation  by  Eucosma  (Spilonota)  ocellana,  Schifi. 
'«ve-5potted  budmoth).  The  newlv  hatclied  larvae  of  the  former, 
*hich  at  iirst  do  not  appear  to  be  able  to  make  shelters  for  themselves, 
use  the  alielters  made  by  E.  ocellana.  WTien  thc:»e  are  not  available, 
Ottost  of  them  drop  to  the  ground  and  many  mature  on  the  imdergrowth. 
Thus  it  appears  that  as  long  as  the  present  outbreak  of  E.  ocellana 
continues  and  grass  and  weeds  are  allowed  to  grow  beneath  the  trees, 
there  is  danger  of  J.  persicana  becoming  a  major  pest  in  the  Annapolis 
Valley. 
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Smith  fT.  M  V  Macrnrilcya  oecanthi  Ashm.  A  Hymenopteroas  £< 
Parasite  of  Tree  Crickets. —  Univ.  (  ait/.  Pub.  Ent.,  v,  no.  S,^ 
165-172,  5  figs.    Berkeley,  Cai.,  1930. 

During  investiir'itions  on  Oecanthus  viveus,  DeG.  (snowy  tree  cnck'". 
carried  out  in  Calilornia  from  1927  t(  1929,  the  eggs  were  found  toh 
parasitised  by  the  Eur\'^tomid,  Macronleya  oecanthi,  Ashm.  Laboratcr 
observations  were  made  on  the  parasite,  using  eggs  of  O.  nivcus  in  rasp 
berry  canes.  Failing  and  oviposition  occiu-  in  sunhght.  Tl&e  femat 
oviposits  through  the  egg  puncture  of  the  host.  laying  an  egg  ontk 
outside  of  the  host  egg.  Eggs  were  deposited  in  the  early  part  of  Oct 
ber,  but  in  the  field  they  may  be  laid  at  a  much  later  date.  The  Itsri 
of  the  egg-stage  is  unknown,  but  eggs  laid  on  7th  September  cc 
tained  what  appeared  to  be  fully  developed  lar\''ae  by  2nd  Novemtx: 
After  hatching,  the  larva  probably  eats  the  egg  on  which  it  is  laid  a&i 
then  burrows  through  the  pith  of  the  cane,  attacking  any  eggs  d 
0.  niveus  that  it  encounters.  The  number  of  eggs  consumed  or  injurtf 
in  passing  so  that  they  become  infected  by  moulds  varies  from  ten  tr 
fifteen.  The  length  of  the  burrow  depends  on  the  food-supply;  one>*^- 
observed  that  measured  15  inches.  The  duration  of  the  larval  sta^' 
could  not  be  determined,  but  is  probably  about  10  months.  Pupatix 
took  place  during  the  early  part  of  July  at  the  end  of  the  lar\^  bunow 
a  distinct  cell  being  formed  by  a  plug  of  pith  placed  in  the  ops 
end  of  the  tunnel.  The  pupal  perrad  varied  from  13  to  18  dsLys  noda 
laboratory  conditions. 

This  parasite  was  also  reared  from  eggs  of  0.  califomicifs  Sauss.,  aii'- 
would  probably  attack  the  eggs  of  any  species  of  Oecanihus  that  3'- 
accessible.  An  unidentified  Fteromalid  was  found  parasitising  lii^ 
larvae  of  M.  oecanthi. 


McDaniel  (E.  I.).    Soft  Scales  injurious  to  Deciduous  Ornamentals.- 

Circ.  Bull.  Mich.  Agric.  Expt.  Sta.,  no.  133,  17  pp.,  11  figs.  Eaa 
Lansing,  Mich.,  April  1930. 

Brief  notes  are  given  on  the  appearance  and  life-history  of  the  follow; 
ing  Coccids  that  may  infest  deciduous  trees  and  shrubs  in  omamenti 
plantings  in  Michigan  :  Neolecanium  cornuparvum,  Thro,  which  attaci^^ 
all  species  of  Magnolia ;  ToumeyeUa  liriodendri,  Grael.,  which  infest 
tulip-tree  [Liriodmdron  tuUpi/era],  Magnolia  and  lime  [Tilia] ;  Goss^ 
pana  spuria.  Mod.  (tdmi,  auct.)»  which  feeds  on  many  varieties  of  eb 
but  appears  to  prefer  the  European  elm  [Ulmus  campesins] ;  Kfrmn 
pubescens,  Bogue  (burr  oak  kermes)  and  AsteroUcanium  variohsum 
Ratz.  (golden  oak  scale),  which  occur  on  oaks  ;  Phnurroccus  acericoU. 
King  (maple  false  mealybug)  and  Pulmnana  acericola.  Wa!«^ 
&  Riley  (cottony  maple-leaf  scale),  which  infest  maple , 
P.  vitis,  L.  (cottony  maple  scale),  Lecanium  corni,  Bch.,  L,  {EuU^amaf'i 
nigrofasUatum,  Perg.  (terrapin  scale)  and  L.  (E.)  caryae.  Fitch,  wiwi 
are  polyphagous. 

Pettit  (R.  H.).  Jim  BeeilMi  or  White  Grabi  in  Michigaa.— CiVc.  M 

Michigan  Agric.  Expt.  Sta.,  no.  132,  10  pp.,  4  figS.,  1  ref.  East 
Lansing,  Mich.,  April  1930. 

In  Michigan  the  more  important  species  of  LachnosUma  [Phyllopha^) 
have  a  three-year  life-cycle,  so  that  there  are  three  distinct  tnienM 
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jroods.  The  distribution  and  years  of  appearance  nf  the  adults  of  the 
hree  broods  are  discussed,  and  notes  are  given  on  the  control  of  the 
idults  and  larvae. 

^\'iNT£R  (J.  D.}.  A  preliminaiy  Account  of  the  Raspberry  Aphids. — 
Tech.  BuU,  Minnesota  Agric.  Expt.  Sta.,  no.  61,  30  pp.,  3  figs., 
32  rets.   St.  Paul,  Minn.,  September  1929.    [Reed.  1930.] 

Previous  records  uf  the  Aphids  occurring  on  Rubus  in  North  America 
and  Europe  are  reviewed,  showing  their  food-plants  and  synonym j,  and 
notes  are  given  on  the  biology  of  three  species  that  are  common  in 
Minnesota,  viz..  Aphis  rubicoh,  Oestl.,  Amphoropkora  nUd,  Kalt,  and 
Amphorophora  ruticola,  Oestl. 

A .  rubi  is  commonly  found  on  cultivatod  raspberry,  but  has  also  been 
!ikfn  on  wild  red  raspberr}'  and  less  frequently  on  blackberry  and  culti- 
vated dewberry.  After  a  period  of  hot,  dry  weather  it  becunits  scarce 
on  cultivated  plants.  Winged  forms  are  not  common  during  the  sum- 
nwr,  though  they  have  been  occasionaLUy  taken  from  June  to  October. 
Wingless  forms  are  conunon  on  raspberry  throughout  the  growing  season. 
CH  iparous  females  and  alate  males  occur  on  raspberry  in  October.  The 
eegs  are  laid  singly  in  small  number'?  on  the  lower  surface  of  the  leaves 
or  occasionally  on  the  canes.  Studies  on  the  distribution  of  wingless 
forms  of  this  A|)hid,  made  in  view  of  its  importance  as  a  vector  of  rasp- 
berry mosaic,  showed  that  they  may  crawl  to  neighbouring  bushes  if 
they  are  dislodged  from  the  foliage  or  if  the  plants  on  which  they  occur 
are  dug  up  and  begin  to  wilt.  One  variety  of  raspberry  was  found  to  be 
particularly  resistant  to  A.  rithi,  the  Aphids  being  unable  to  maintain 
themselves  on  it  for  any  length  of  time. 

Amphorophora  rubicola  is  common  on  wild  red  raspberry  in  the  nor- 
thern part  of  Minnesota,  but  is  scarce  on  cultivated  plants.  Both  alate 
and  apterous  forms  occur  throughout  the  growing  season.  In  1925, 
^ate  males  were  found  in  one  locality  on  wild  raspberry  as  early  as 
15th  September.  Characters  distinguishing  this  species  from  ^1.  mH 
are  ^ven. 

Aphis  rubicola  is  widely  distributed  on  both  wild  and  cultivated  rasp- 
berry, but  is  more  commun  on  the  former,  over  2()0  individuals  some- 
times occurring  on  a  single  leaf.  Alate  forms  may  be  quite  numerous 
<liiring  the  summer.  Thewintereggsareusually  laid  in  the  axils  of  the 
leavies. 

Cook  (W.  C).  Some  IiilliiaiM  oi  Loeatioii  upon  Light  Trap  CMbM* 

— Cauad.  Eni,,  hdi,  no.  S,  pp.  95-98,  2  refs.  Orillia,  Out.,  May 
1990. 

Two  similar  light  traps  for  capturing  Noctuids,  one  situated  in  a  field 
and  the  other  in  a  third-storey  window  of  a  building,  were  operated 
concurrently  in  one  locality  during  the  seasons  of  1928  and  1929  in 
Montana.  Owing  to  adverse  weather,  the  trap  in  the  building  was 
on  about  forty  more  nights  each  season  than  the  one  in  the  field. 
A  slightly  greater  number  of  moths  was  caught  each  night  in  the  held 
trap,  but  not  nearly  so  many  species  were  captured,  either  for  each 
collection  or  for  the  season.  The  trap  in  the  building  caught  larger 
nmnbers  of  more  than  half  of  the  most  abundant  species.  Of  twenty 
species  of  economic  importance,  five  were  equally  attracted  to  both 
tnips,  and  ten  came  more  freely  to  the  light  in  the  building.   Six  of 
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these  ten  species,  viz.,  Euxoa  messoria,  Harr.,  E.  tessdlMa,  Flarr .  i 
ochrogaster,  Gn.,  Chorizagrotis  auxiliaria,  Grt.,  Baraihra  con/igurxi 
Wlk.,  and  Phylometra  (Aviographa)  califorHtca,  £dw.,  are  of 
economic  importance,  and  are  generally  regarded  as  \-ery  sligip 
attracted  to  lights  on  the  ground.  The  trap  in  the  building  seens- 
to  attract  manv  'aperies  that  do  not  breed  in  the  immediate  vici"'' 
but  are  quite  common  in  a  locality  twenty  miles  away.  ThLs  "Wo^.. 
indicate  that  it  was  in  a  much  better  position  to  capture  niigrai:^ 
moths  than  the  one  in  the  field,  which  seemed  to  attract  more 
species. 

Streeter  (L.  R.)  &  Rakkin  (W.  H.).  Tilt  Kdmmm  of  gmad  8nlU 
sold  for  Dusting  and  Spraying.— r«cA.  Bull.  New  York 
Agric.  f-xpt.  Sta.t  no.  160,  16  pp.»  3  figs.,  6  refe.   Geneva,  >i.V, 
AprU  W^, 

The  following  is  taken  from  the  authors'  abstract :  A  standici 
method  of  sieving  sulphur  is  described,  giving  reliable  results  for  skves 
as  fine  as  no.  .'V26  [openings  of  44  microns]  of  the  United  States  Sic^-: 
Series  established  by  the  Bureau  of  Standards.  Examination  of  iH 
brands  of  ground  sulphur  sold  for  use  as  a  fungicide  showed  this  methx 
to  be  useful  uuiy  to  distinguish  one  of  the  brands  from  the  other  6v« 
A  brief  description  of  a  micro-projection  method  of  measuring  sulphv 
particles  is  also  given.  By  this  method  it  was  found  that  the  fin 
brands  that  appeared  equaUy  line  by  the  sieving  test  varied  great/r 
as  to  their  actual  fineness.  Since  it  seems  probable  that  sulphin 
particles  larger  than  27  microns  will  fail  to  adhere  to  foliage,  someof  tt^ 
brands  on  the  market  appear  to  be  capable  of  improvement. 

Knull  (J.  N.).    The  Mexican  Bean  Beetle.— /ii<7/.  Pennsylvania  Dcpi 
A^ric,  xiii,  no.  4,  Gen.  Bull.  no.  489,  10  pp.,  8  figs.  Harrisbuig. 

Pa.,  1st  April  1930. 

A  general  account  is  given  of  the  bionomics  of  Epilachna  corrupii 
Muls.  (Mexican  bean  beetle)  in  Pennsylvania.  It  has  now  spread 
over  the  State.  Its  seasonal  occurrence  depends  largely  on  clinialii 
conditions,  but  there  are  normally  two  generations  a  year.  No  natuial 
enemy  of  any  great  importance  has  been  observed,  though  nymphs  and 
adults  of  the  Pentatomid,  Podisus  maculiventris,  Say,  were  found  to 
feed  on  the  larvae,  pupae  and  adults.  For  dusthig  the  lower  surfaces 
of  the  leaves,  1  lb.  magnesium  arsenate,  or  lead  arsenate,  to  5  lb 
hydrated  lime  is  recommended,  using  12  to  15  lb.  to  the  acre,  or  for 
spraying,  2  lb.  magnesium  arsenate,  or  2  lb.  lead  arsenate  \s*ith  2  lb 
hydrated  lime,  in  100  U.vS.  gals,  water.  Bean  plants  should  be  treated 
every  10-14  days  from  the  time  that  the  leaves  unfold,  the  foliage 
being  kept  coated  with  poison  throughout  the  growing  season. 

Newcomer  (£.  J.).  Killiiig  Codling  Moth  Eggs  on  haiwmML  Rot- 
Better  Fruit,  xxiv,  no.  12,  p.  10.   Portland,  Ore.,  June  1930. 

Eggs  of  the  codling  moth  [Cydia  pomondla,  L.1  often  occur  on 
harvested  apples  and  pears,  especially  the  early  varieties,  before  ther 

are  packed  for  market.  If  the  larvae  are  allowed  to  hatch,  they  cans? 
considerable  damage,  particularly  in  pears  for  canning,  which  becomf 
infested  while  they  are  ripening.   Cold  storage  at  26-^°  F.  for  5  da)i  i 
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only  killed  about  half  the  eggs,  and  they  were  not  affected  by  the 
ordinary  washes  used  for  removHng  spray  residue.   Fruit  put  thifough 

machines  equip^x^d  with  rotating  brushes  as  well  as  the  ordinary  acid 
bath,  however,  was  practically  freed  from  eggs.  Pears  were  also  run 
throui^h  a  standard  fruit  washing  machine  with  several  different 
emulsions  of  oil,  with  viscosities  ranging  from  50  to  130,  and  diiferent 
strengths  were  used,  both  with  and  without  a  casern  spreader.  It 
was  found  that  all  eggs  were  killed  when  1  or  1}  gals,  of  emulsion  were 
used  in  100  gals,  of  water,  no  advantage  being  apparent  in  the  use  of  a 
spreader.  The  heavier  oils  tended  to  retard  ripening  ;  the  lighter  oils 
did  not  retard  ripening,  and  the  quaUty  of  the  fruit  was  not  aUected. 
The  emulsion  may  be  made  with  tlie  type  of  oil  used  for  summer  treat- 
ments, with  viscosity  of  50  to  60  and  an  unsulphonated  residue  of  90 
to  100  per  cent.,  or  with  oU  such  as  is  used  in  dormant  sprays,  with 
viscosity  of  about  100  and  an  unsulphonated  residue  of  60  to  70  per 
f'ent.  The  fruit  should  not  be  rinsed  or  dried,  but  allowed  to  ripen  in 
the  usnal  manner.  This  method  has  not  been  tried  for  apples  and  pears 
on  a  large  scale,  but  it  would  seem  to  be  quite  practicable.  It  would 
probably  be  necessary  to  drain  the  tank  and  put  in  fresh  emulsion 
two  or  three  times  a  day,  and  it  might  be  necessary  to  add  a  gallon  or  so 
of  concentrated  emulsion  between  drainings.  as  the  £ruit  might  carry 
^W3.y  more  oil  than  water.  If  spray  residue  has  to  be  removed  also, 
this  might  be  done  first ;  the  oil  emulsion  should  not  be  mixed  with 
the  acid  bath,  as  the  ^rid  must  be  hnsed  off.  whereas  the  oil  emulsion 
must  remain  on  the  iruit. 

Baki  r  (\V.  W  ).  [Report  of  the]  Department  of  Entomology.— .4  n». 
Rep.  West.  Washington  Expt.  Sta.  1928-29,  pp.  10-16,  1  fig. 
Puyallup.  Wash.,  October  1929.    [Reed.  1990.1 

Investigations  on  Epitrix  subcrinxta,  Lec.  (western  potato  flea- 
beetle)  and  E.  cuciitturh,  Harr.  (conuuou  potato  flea-beetle)  in  Washing- 
ton indicate  that  the  latter  is  the  principal  pest  of  tubers  [but  cj.  R.A . 
K  xviii.  2041,  although  both  species  cause  severe  injury  to  the  foliage. 
They  are  so  similar  that  identification  of  the  adults  in  the  field  is 
difficult,  and  that  of  the  larvae  impossible.  The  oviposition  period  lasts 
several  weeks,  but  there  are  at  least  two  complete  generations,  and 
perhaps  a  partial  third,  during  tlie  season.  Though  the  immature 
stages  have  been  foimd  as  late  as  November  and  December,  most  of  the 
beetles  hibernate  in  the  adult  stage.  Adults  have  been  found  feeding 
on  cherry  buds  as  early  as  4th  Apnl,  and  become  quite  numerous  in  the 
potato  fields  during  the  latter  haJf  of  the  month.  The  larvae  are  found 
in  the  soil  in  the  middle  of  June,  but  severe  infestations  do  not  occur 
until  a  month  or  six  weeks  later.  If  the  tops  of  the  ]x>tatoes  are  killed 
durini^  a  severe  infestation,  the  adults  migrate  to  other  plants,  including 
beans,  tomatos  and  maize.  It  is  not  known  defiiutely  wliere  most  ot 
the  beetles  hibeniate,  though  some  have  been  taken  under  the  bark  of 
trees.  It  is  suggested  that  they  migrate  to  the  edges  of  the  field,  vdiere 
they  may  be  swept  trom  trees  and  weeds  in  late  September  and  October. 

Although  good  results  have  been  obtained  by  planting  potatoes  at 
certain  dates  in  order  to  avoid  injury  [loc.  ext.  ,  it  is  not  practicable 
to  avoid  planting  between  the  middle  of  March  and  the  end  of  June. 
The  main  crop  of  potatoes  should  be  planted  about  the  middle  of  June 
and  the  tops  sprayed  with  Bordeaux  mixture,  at  least  twice  at  intervals 
of  a  week»  as  soon  as  the  leaves  begin  to  appear. 
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Byiums  unicolor.  Say  (raspberry  beetle)  was  prevalent  on  raspberries 
and  loganberries  during  1927-29.  The  adults  appear  in  April  and  feed 
inside  the  folded  leaves  and  later  inside  the  young  buds,  where  it  is 
difficult  to  reach  them  with  insecticides.  Uviposition  begins  about  a 
fortnight  after  emergence  and  continues  for  several  weeks  ;  eggs  were 
found  during  the  middle  of  June.  They  are  usually  laid  singl  \'  on  the  firnit 
petiole,  on  the  bud  or  inside  the  blossom.  The  larvae,  which  cause  tlie 
principal  injury,  eat  through  the  under  side  of  the  calyx  and  into  the 
blossom  or  the  developing  fruit.  Salmon  and  thimble  berries  [Rubus 
spectabilis  and  R.  occidental is'\  are  also  occasionally  attacked.  The  larvae 
pupate  in  the  ground,  the  majority  transforming  into  adults  with  the 
advent  of  cold  weather,  though  hibernation  is  occasionally  passed  in  the 
pupal  or  even  the  larval  stages.  The  adults  have  been  observed  attack- 
ing the  blossoms  of  bush  blackberries,  strawberries,  plum»  apple,  etc..  as 
well  as  those  of  the  food-plants  of  the  larvae.  Clean  cultivation  in  late 
summer  and  early  autumn  did  not  give  such  effective  control  as  was 
expected.  Experiments  indicated  that  an  arsenical  spray,  applied 
after  the  blossoms  had  opened,  might  be  of  some  value.  Nicotine 
dusts  sometimes  killed  a  large  number  of  beetles,  but  their  effectiveness 
varied  in  different  years. 

Pests  of  strawberries  included :  the  weevils,  Tyloderma  morbillcsa, 
Lee,  which  causes  injury  by  burrowing  into  the  crown  of  the  plant, 
and  Dyslobus  decoratii^,  Lee,  which  in  one  locality  was  found  feeding 
on  the  roots  of  cherry;  the  Chry.someUd,  Timarcha  intricata,  Hald.. 
which  was  found  attacking  the  loliage  of  the  plants,  but  was  not 
sufficiently  abundant  to  justify  control  measures  being  taken 
against  it ;  and  the  Melolonthids,  Pofyphylla  crinUa,  Lec.,  and  P. 
decmlineata.  Say. 

Gakman  (P  )    The  OrientjU  Peach  Moth  in  Connecticut — Bull. 

Connt'cticut  Agric.  Expt.  Sla.,  no.  313,  pp.  401—451,  12  pis.,  9  figs., 
93  refs.   New  Haven,  Conn.,  March  1930. 

Cydia  {GrapkolHha)  molesta,  Busck  (Oriental  peacli  motli)  cause- 
injur}*  in  peach  orchards  amounting  to  more  than  £20, ()()()  annuaJl\' 
in  Connecticut  ;  quinces  are  also  seriously  affected,  and  other  fruits  are 
occasionally  attacked.  The  history  of  the  moth  in  the  United  States  and 
its  biunoniics  are  briefly  discussed,  and  detailed  accounts  are  given 
of  laboratory  and  field  experimetits  in  its  control  Arsenicals  were 
found  to  be  ineffective  and  dangerous  to  peach  trees  if  applied  re- 
peatedly. Nicotine  sprays  or  dusts  and  white  oil  emulsions  reduce 
infestation  to  some  extent,  but  not  enough  to  warrant  their  emplo^nnent, 
and  lime  spra\-s  nnd  talc  dusts  failed  to  atlord  protection  in  1929 
[R.A.E.,  A,  Will,  4i)5\  Against  the  moths,  repellents  are  still  in  the 
experimental  stage,  and  baits  have  not  proved  ot  use  in  the  field. 
Although  paradichlorobenzene  is  of  some  value  against  the  hibernating 
larvae,  it  cannot  be  relied  upon  for  complete  control;  moreover, 
at  the  time  that  it  is  usually  applied  only  a  few  of  the  larvae  have  spun 
their  cocoons. 

Measures  reconunended  as  being  of  some  value  are  cultivation  to  a 
depth  ui  4  inches  up  to  the  trunks  of  the  trees,  to  be  completed  not 
later  than  loth  May  ;  prompt  destruction  of  all  waste  fruit  and  screening 
of  packing  sheds  to  prevent  the  escape  of  moths ;  closing  of  the  fruit 
sheds  until  the  middle  of  July ;  and  treatment  or  destruction  of 
containers  in  which  the  larvae  have  spun. 
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^e-riods  of  decline  in  infestation  in  some  orchards  have  been  found  to 
i^Loide  with  a  decided  increase  in  parasites,  particularly  Macrocentrus 
'j/ltvora,  Rohw.  Triehogramma  nUtMium,  Riley,  has  been  observed 
oughout  the  season  in  other  localities.  Glypt^  rufiseutdlans,  Cress., 
»  l>een  abundant  in  some  years,  and  a  considerable  number  of 
tb£».dizon  sp.  was  found  in  one  orchard.  M.  ddicatus,  Cress.,  has  also 
sn.  observed  in  Connecticut,  and  25  other  parasites,  a  list  of  which  is 
''en,  occwv  in  neighbouring  States.  M.  ancylivora,  the  bionomics  of 
iicli  are  briefly  described  [cf.  xviii,  163],  constituted  65  per  cent,  of 
larval  parasites  of  C,  molesta  in  Connecticut  in  1929  and  was  liberated 
two  localities,  in  one  of  which  no  parasites  had  been  observed, 
scoveries  were  made  late  in  the  season,  and  in  the  orchard  where  the 
rasitr  was  already  present,  parasitism  had  increased  from  1-2  per 
nt.  in  June  to  80-100  per  cent.  6.  rujiscutellaria  constitutcfi  70  per 
nt.  uf  the  parasites  collected  in  one  locality  in  1928,  but  wascuinpietely 
>sent  tiieie  in  1929.  The  adults  appear  in  August  and  September 
id  frequently  overwinter  in  the  cocoons  of  C.  molesta.  There  are 
pparently  two  generations  a  year.  Both  this  parasite  and  M.  ancylivora 
ive  also  been  reared  from  Ancylis  complana,  Froehl.  (strawberry  leaf- 
)ller)  in  Connecticut.  Records  are  given  of  counts  of  T.  fninututHf 
hich  was  found  to  be  present  in  considerable  numbers  in  some  orchards, 
om  eggs  of  C.  nmlesta  either  normallv  present  or  placed  in  the  field, 
ome  success  appeared  to  be  obtamed  by  attempts  to  increase  the 
ate  of  parasitism  by  liberations,  and  organised  laboratory  breeding  of 
applies  of  this  parasite  and  also  of  Af.  ancyihtora  has  been  undertaken. 

^RiTTOH  (W.  £.).  Twenty-ninth  B«poft  of  the  Connectieai  State 
Entomologist,  1929. — Bull.  Connecticut  Agric.  Expt.  Sta.,  no.  315, 
pp.  479-620,  16  pis.,  15  figs.    New  Haven.  Conn..  April  1930. 

In  addition  to  the  usual  pests  that  are  met  with  every  year  in  Om- 

aecticut,  and  those  that  have  been  mentioned  in  recent  reports  [  R.A .  E. , 
.\,  xvii,  607,  etc.]  or  are  dealt  \vith  in  special  papers  below,  tlir  orchard 
pests  recorded  include  Psylla  pvricola,  Forst  ,  and  Contarinia  pyrivora, 
Riley,  on  pears ;  larvae  of  the  T.asiocampid,  Tolypc  vdleda.  StoU, 
on  apple  foliage ;    Eulia  veluimuna,  Wlk.  (red  banded  iLat-ruiier), 
which  caused  smrface  injury  to  stored  apples  in  late  autumn  ;  Cono- 
irachdus  nenuphar,  Hbst.  (plumcuiculio).  which  was  unusually  prevalent 
on  apples  ;  Cydia  {Laspeyresia)  nuAesla,  Busck.  which  was  one  of  the 
most  destructive  pests  of  the  year,  especially  in  peach  orchards  ;  and 
Malacosonia  americana,  F.,  and  Alsophila  pometaria,  Harr.,  which  were 
less  prevalent  than  formerly  but  still  injurious  in  some  districts. 
Trialewodes  packardi,  Morrill,  caused  considerable  injury  tu  straw- 
berries in  one  field.   Shade  and  forest  tree  insects  included  LitkocdleHs 
hamoAyaddia,  Clem,  (white  oak  leaf-miner) ;   NepHcula  sericopeza, 
Zell.,  mining  in  the  petioles  of  Norway  maple  [Acer  platanoides] ; 
Agrilus  anxius,  Gory  (bronze  birch  borer),  which  kills  white  birch  ; 
Plagiodera  versicolor,  Laitch.,  which  skeletonises   willows;  Frnnsa 
Putnila,  Klug  (birch  leaf  miner)  ;   Colopha  uUnicola.  Fitch  (cockscuinb 
elm  gall) ;  ProciphiLus  imbricatar,  Fitch  (beech  woolly  aphis)  ;  Chermes 
{Addges)  pimcorUds,  Fitch,  on  white  pine  [Pinus  sirobus] ;  C.  {A.) 
abiehs,  L.,  and  C.  (GUleUea)  codeyjl.  Gill.,  which  are  mcreasing  in 
numbers,  on  spruces ;   Toumeyetta  liriodmdri,  Gmd.,  on  tulip  tree 
' Liriodendron  tulipifera]  and  Magnolia  ;    Leucaspis  japonica,  Ckll., 
on  maples ;  and  Paraieiranychus  ununguis,  Jac.  (spruce  mite)  on  various 
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conifers.    Toririx  {Arehips)  rosana,  L.,  was  abundant  on  privet,  and 

young  conifers  were  damaged  by  Otiorrhynchus  {Brachvrrhinus) 
sulcatus,  F.  (black  vine  weevil)  and  0.  (B.j  cvatus,  L.  (strawberry 
weevil). 

Stilpnotia  salicis,  L.  (satui  niutli),  which  was  iouixd  m  Connecticut 
in  1926,  is  now  widespread  over  the  eastern  part  of  the  State,  and  the 
Federal  quarantine  has  been  extended  to  cover  the  area  of  its  occurrence. 
Anomala  orientalis,  Waterh.  (Asiatic  beetle)  also  appears  to  bespreading 
in  lawns,  and  Aserica  casianea,  Arrow  (Asiatic  garden  beetle)  was  found 
during  1929  in  several  localities,  Epilachna  corrupfa,  Muls.  (Mexican 
bean  beetle)  was  discovered  during  the  year  on  beans  in  the  western 
part  of  the  State  ;  another  G)ccinelUd,  Ceratomegilla  fuscilabris,  Muls,, 
and  the  Pentatomids,  SHreints  anchorage,  F.,  and  PotUsus  macuUveninSt 
Say,  are  predacious  upon  it  in  Connecticut.  Phoroeera  daripenms, 
Macq.,  Sarcophaga  [Helicobia)  helicis,  Towns.,  and  Paradexodis 
epilachnae,  Aid.,  which  have  been  reared  as  parasites,  the  first  two  in 
Alabama  and  the  third  in  Mexico,  are  also  found  in  the  State.  Brief 
notes  are  given  on  the  insecticides  that  have  proved  successful  e  1  sf where, 
and  a  bibliography  of  15  works  is  appended.  The  campaign  against 
Papiilia  japonica,  Newm.,  which  included  soil  treatment,  scouting  and 
the  use  of  traps,  is  described  by  W.  E.  Biitton  and  J.  P.  Johnson. 

R.  B.  Friend  records  injury  to  golf  greens  by  larvae  of  Cramhus 
leacheUus,  Zinck.  ;  greens  treated  with  lead  arsenate  showed  little  or  no 
injury  [cf.  R.A.E.,  A,  xviii,  172]. 

The  inspection  of  nurseries  and  of  imported  nursery  stock  is  reported 
on  by  W.  E.  Britton  and  M.  P^  Zappe,  pests  intercepted  indudb^ 
Apona  craia^,  L.,  and  the  woolly  aphis  [Eriosoma  lanigenm,  Hatusm.] 
on  apple,  and  Cah^uuia  PimUla,  Hb.,  on  pear,  from  France  ;  EmphyUis 
cinctus,  L.,  on  rose  from  France,  England  and  Hollnnd  ;  and  of 
Notolophus  aniiquus,  L.,  on  cheiry  from  France  and  apple  and  rose 
from  Holland. 

The  same  authors  record  a  marked  spread  westward  in  tiic  area 
infested  by  Pyrausta  nubUalis,  Hb.  The  whole  area  has  been  brought 
under  State  and  Federal  quarantine,  and  legidation  has  been  pa^ed 
rendering  clean  cultivation  compulsory.   The  differences  between  P. 

nubilalis  and  other  burrowing  larvae  found  in  maize  are  explained. 

The  situation  with  regard  to  the  gipsy  moth  [Porthetria  dispar,  L,], 
reported  upon  by  J.  T.  Ashworth  and  \V.  E.  Britton,  remains  practically 
unchanged  since  the  previous  report  [xvii,  609],  and  work  is  being 
continued  on  the  same  lines.  The  cost  of  spraying  woodland  for  the 
control  of  this  moth  is  discussed  by  R.  B.  Friend  and  N.  Turner. 

Various  apple  sprays  were  tested  by  M.  P.  Zappe,  who  found  that 
iron  sulphate  (U  lb.  to  100  U.S.  gals.)  did  not  appear  to  be  of  much 
value  in  jircvcnting  the  spray  injury  believed  to  be  due  to  the  use  of 
lime-sulphur  in  combination  with  other  materials. 

Garman  (P.).   A  Study  oi  various  Oils  and  Emulsions  for  kiUmg  the 
Eggs  of  the  Eniopoan  Red  Ifite. 

Experiments  with  Oils  on  a  double  Inf^tation  oi  Aphids  and  Euiopeaa 
Bed  Kites  at  flw  Eipwinmt  Wma  aft  Moanft  CmuH^BnU. 

Connecticut  Agric,  Expl.  Sla.,  no.  315,  pp.  571-575  6c  576-578. 
New  Haven,  Conn.,  April  19^0. 

The  author's  conclusions,  drawn  from  laboratory  investigations  with 
oils  against  eggs  of  Paratdranychus  pUosus,  C.  8c  F.  (European  red  mite), 
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are  as  follows :  Heavier  oils  are  more  effective  than  light,  when  emulsi  fied 
on  the  same  formula.  An  emulsion  with  large  oil  globules  is  slightly 
more  elective  than  one  with  small  globules.  The  differences  obtained 
are,  however,  of  doubtful  importance.  Fuel  oil  added  to  lubricating 
oils  lowers  their  toxicity.  Oils  dissolved  in  petrol  may  be  used  to 
compare  different  oils  of  the  same  or  different  properties.  There  is 
some  indication  tli  it  t  he  addition  of  lime-sulphur  to  stabilised  emulsions 
increases  the  kOl.  The  results  of  the  tests  and  the  analyses  and  ph3^cal 
constants  of  the  oils  are  showTi  in  tables. 

In  1929,  field  exj^eriments  were  carried  out  on  apple  with  lime- 
sulphur  (12 ;  100)  containing  nicotine  sulphate  (1  : 400),  and  with 
misdUe  oU  and  a  ouimiercial  oil  emnbkm  containing  ammonium 
casdnate,  either  alone  or  in  combination  with  other  materials,  against 
P.  pil4fsm  and  Aphids.  The  sprays  were  applied  when  the  leaves 
were  well  advanced,  but  foliage  injury  was  not  serious.  In  the  rnse  of 
the  Aphids  the  best  results  were  obtained  with  lime-sulphur  and 
nicotine  suipliate.  the  combinations  of  oil  emulsion  with  nicotine 
sulphate  or  free  nicotine  (1 J  :  800)  ranking  next.  Very  little  difterence 
ooold  be  seen  in  the  two  latter  combinations,  probably  because  the 
emnlsioil  used  contains  a  large  amount  of  free  ammonia,  which  may  act 
on  nicotine  sulphate  to  free  the  nicotine  rapidly.  The  oil  emulsion 
alone  was  much  less  effective  than  the  miscible  oil  alone.  In  the  case 
of  P.  pilosus,  the  order  of  effectiveness  was  the  same,  but  few  or  no 
mites  were  present  at  the  beginning  of  the  experiment  on  the  trees 
tieated  with  lime-sulphur  and  nicotine  sulphate  or  with  miscible  oil 


Ti  RM  K  (N  V  Notes  on  Life  History  and  Control  of  the  Pine  Leaf 
Scale. — Bull.  Connecticut  AgrL.  Expt.  Sta.,  no.  315,  pp.  578-581, 
5  refs.   New  Haven,  Conn..  April  1930. 

Chionaspis  pinifoliae,  Fitch  (pine  leaf  scale)  is  a  serious  pest  of  young 
pme  trees  in  Connecticut,  hindering  the  gruwtii  of  seedlings  and 
sometimes  killing  them,  and  injuring  older  trees  growing  in  ahady 
situations.  Hemlock  (Tsuga  canadensis)  is  also  attacked.  Investiga- 
tions on  Pinus  syhestris  during  1929  showed  two  distinct  generations, 
1^'aefrom  overwintering  eggs  first  appearing  on  18th  May  and  maturing 
earlv  in  Jiilv,  and  a  second  generation  beginning  to  aj)j)ear  in  early 
.\iiii;ust.  From  experiments  described,  it  is  recommended  that  spravs 
should  be  applied  wherever  possible  against  the  first  generation,  using 
nicotine  sulphate,  1 :  SlOO,  with  1  per  cent,  soap,  or  white  oil  at  1  per 
cent,  strength  about  ten  days  after  the  first  larvae  appear.  If  sprays 
for  the  second  generation  are  necessary,  one  application  of  the  white 
oil  should  be  made  a  week  after  the  first  larwie  appear  or  one  application 
of  nicotine  sulphate  followed  by  a  second  two  weeks  later. 

Britton  (VV.  E.).  Control  of  Ant  Invasions.— Jnuncd  Inf. 
Connecticut  Agric.  Expt.  Sta.,  no.  67,  pp.  xxv-xxx.  2  lij^^.,  6  refs. 
New  Haven.  Conn..  20th  July  1929.    [Reed.  I93D.] 

In  this  revised  edition  of  a  previous  bulletin  iH.A.E.,  A,  xi,  3821 
it  is  suggested  that  in  adflit!<ni  to  naphthalene,  borax,  paradichloro- 
Ijenzene,  camphor,  cedar  oil,  t»  >bacco,  sulphur,  powdered  doves,  mustard 
or  insect  powder  [pyrethnun]  may  be  used  as  repellents  against  ants 
in  houses  and  should  be  scattered  on  shelves  and  floors,  at  the  points  of 
entrance,  and  akmg  the  runways.  Ants  congregate  in  large  numbers 
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on  plates  greased  with  lard  and  may  subsequently  be  killed  with 'hot 
water.  In  most  cases  calcium  cyanide  may  be  used  as  a  fumigant 
for  thr  T^,f'sts  in  place  of  carbon  bisulphide,  but  it  is  not  reconunended 
on  lawns,  as  turi  is  usually  killed  by  it. 

Butler  (O.)  ^S:  Ji  \kt\<  (K  R  v    Effect  on  Plants  o!  Cyanide  Fumiga- 
tion following  Spraying  with  Bordeaux  Mixture.  -Phytopatholo::} 
XX,  no.  5,  pp.  419-429,  6  figs.,  6  refs.    Lancaster,  Pa.,  May  193<). 

Serious  injury  to  plants  is  sometimes  caused,  apparently  by  the 

formation  of  sohible  cnpric  cyanide,  as  a  result  of  fumigating  \nth 
hydrocvaiiic  acid  gas  after  spraying  with  Bordeaux  mixture.  Experi- 
ments to  determine  the  ehect  of  the  composition  of  the  spray  on  the 
injury  are  described.  The  most  commonly  used  mixture  (1  :  1)  is 
generally  the  most  in  jtuious.  The  following  is  the  authors'  summary 

The  formation  of  cupric  cyanide  in  a  Bordeaux  mixture  exposed  to 
cyanide  fumigation  is  determined  by  the  ratio  of  copper  sulphate  to 
quick  lime  used  in  making  the  mixture.  Cupric  r\  ani(^e  does  not 
form  when  the  ratio  em])loyed  is  1  :  0*2  and  in  negligible  amount  only 
when  the  ratio  is  1:4  or  higher.  In  a  1  :  0-2  mixture  insoluble 
cuprous  cyanide  is  formed  ;  in  a  1 : 6  mixture  a  soluble  double  C3^anide. 
In  mixtures  of  ratios  greater  than  1 : 1  but  less  than  1 : 6  the  amount  of 
cupric  cyanide  formed  decreases  with  increase  in  calcium  hydrate,  and 
the  double  cyanide  becomes  more  abundant.  A  Bordeaux  mixture, 
forming  with  hydrocwaiiic  acid  gas  a  double  cyanide,  is  injurious  if 
spra\  ed  and  fumigated  plants  are  wetted. 

A  neutral  Bordeaux  mixture,  or  an  approximately  neutral  mixture,  i> 
the  only  type  to  be  recommended  when  the  sprayed  plants  are  to  be 
subjected  to  cyanide  fumigation.  It  should  then  be  used  on  plants  tbat 
are  no  more  sensitive  to  soluble  copper  than  is  the  tomato: 


Record  oi  current  Work,  July  1  to  December  31,  1929.       5  />  W 

A-ric.  P.CJ.C.A.,  S.R.A.,  no.  101,  pp.  182-208.  Washingtoa, 
D.C.,  June  1930. 

An  account  is  given  of  the  situation  in  the  United  States  with  regard 
to  the  Mediterranean  fruit-fly  [Ceratitis  capifata.  Wied.  ,  the  gipsy  ami 
satin  ni(»tlis  Porfhefria  dispar.  L..  and  Stilpnotia  sah'cis,  L/,  the  Euro- 
pean corn-borer  jWrausta  nubituti:>.  Hb.j.  the  Mexican  fruit-worm 
[Anastrepha  ludens^  Lw.],  the  Japanese  beetle  [PopilHa  japmcf, 
Newm.]»  the  Asiatic  and  Asiatic  garden  beetles  \Anonuila  orientdis,- 
Waterh..  and  Aserica  castanea,  Arrow],  the  pink  bollworm  [Pluiydn 
gossypiella,  Saund.j.  the  thurberia  weevil  ■  Anthonomuf^  iirandis  thuf' 
berine.  Fierre\  and  the  date  scale.  Parlatoria  [blanchardi,  Targ.]. 
Althnuu'h  the  renewed  infestation  of  .  !.  ludrus  in  the  western  part  of 
•   the  lower  Kio  Grande  \'alley  of  Texas,  reportea  iii  April  1929  [R.A.B> 
A,  xviii.  353],  appears  to  have  been  completely  eradicated,  a  small 
infestation  was  discovered  in  November  ld29  at  Brownsville  at  the 
eastern  extremity  of  the  cultivated  area.    The  fruit  in  this  area  and 
about  100  sour  orange  trees  were  destroved  within  8  days  of  the  dis- 
cover\*  of  the  infestation,  which  was  apparently  due  to  the  spread  ot 
the  iruit-lly  from  Mataiuoros.  Mexico,  where  it  was  found  to  be  esiab- 
lished  on  8th  September.    In  co-operation  with  the  Mexican  Govern* 
ment,  all  ripe  and  ripening  fruit  growing  in  Matamoro  was  destroy^ 
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^tween  25th  September  and  12th  October,  and  the  trees  were  sub^e- 
lently  treated  with  a  bait-sprav  of  8  lb.  lead  arsenate,  10  lb.  molasses 
id  50  lb.  sugar  to  200  U.5.  gals,  water.  This  spray  was  repeated  every 
-10  days  and  was  still  being  continued  at  the  end  of  December  in  both 
rownsville  and  Matamoros. 

Fumigation  with  carbon  bisulphide  of  crates  of  blackberries  intended 
>r  shipment  from  an  area  infested  with  P.  japonica  was  entirely 
ff  ective  in  destroying  the  beetles  infesting  them,  and  no  injurious  effect 
n  the  berries  was  observed. 

Iawkins  (L.  a.).  Heat  Sterilization  of  Citrus  Proit.— Dept. 
Agric,  P.Q.C.A.,  S.R.A.,  no.  101,  pp.  225-227;  no.  102,  pp. 
25-27.   Washington.  D.C.,  June  1930. 

General  reromrn<  iniations  are  given  as  to  the  methods  of  sterilising 
itrus  fruit  according  to  the  recent  requirements  of  the  quarantine 
.gainst  the  Mediterranean  fruit-fly  [CeraHHs  capitata,  Wied.]  [R.A.E., 
^,  xvtii,  22].  The  temperature  of  the  fruit,  which  should  be  of  good 
luality.  should  not  be  above  1 12°  F.  at  any  time  during  the  entire  period 
)f  sterilisation,  and  it  should  be  brought  up  evenly  throughout  the  room, 
t  an  attempt  is  made  to  heat  it  too  quickly,  some  of  the  fruit  may  be 
>verheated.  whereas  if  it  is  heated  too  slowly,  some  of  the  fruit  will  be 
wcpt  at  ingh  temperatures  too  long  while  the  temperature  of  the  coldest 
iniit  is  being  raised  It  should  be  possible,  with  good  equipment,  to 
:ieat  all  the  fruit  in  the  room  to  1 10°  F.  in  8-12  hours,  without  raising  the 
:emperature  of  any  of  the  fruit  above  111°  F.  Coloured  fruit  should 
3e  removed  from  the  sterilisation  room  immediately  after  treatment 
md  allowed  to  stand  (jn  the  floor  of  the  packing  house  uncovered  for  at 
.east  12  hours  before  packing. 

Kules  and  RejErnlations  made  by  the  State  Plant  Board  pursuant  to  the 
Ftorida  Plant  Act  oi  1927.  Federal  Regulations.— .V/on.  Bull.  PL 
Bd,  Florida,  xW,  no.  8-U.  pp.  213-229.  230-233.  Gainesville, 
Fla.,  February-May  1930. 

The  State  regulations  on  account  of  Ceraiiiis  capitata,  Wied.  (Medi- 
terranean fruit-fly)  [R.A.E.,  A,  xvii,  509,  662]  are  published  in  their 
entirety  to  include  aU  alterations  enacted  from  December  to  May  1930 : 
and  the  Administrative  Instructions  relating  to  the  Mediterranean 
fruit-fly  Quarantine  issued  by  the  United  States  Department  of  Agri- 
culture during  the  same  period  are  given  in  full. 

Msdiierranean  Fruit  Fly  Quarantine.  Notice  of  QtuiaDtine  no.  68 

(revised'  with  Revised  Rules  and  Regalations  supplemental  to 
Notice  of  Quarantine  no.  QS.  U.S.  Drhi.  Agric,  F,Q.C,A., 
multigraph  21  pj)     Washington,  D.C.,  193*). 

This  general  revision  of  the  regulations  under  the  quarantine  against 
Ccratitis  cnpilaL!,  Wied.  (Mediterranean  fruit-tl\  '>  in  Florida  {R.A.E.,  A. 
xvii.  508,  tU>l  bt'canif  etiectivo  on  1  r>tli  Aui;ii>t  1  'r'KM ),  from  which  date  all 
previous  regulations  and  revisions  were  superseded.  Since  only  three 
infestations,  each  limited  to  one  or  two  fruits,  have  been  discovered  in 
Florida  during  the  past  11  months,  some  of  the  more  stringent  require- 
ments enforced  in  1929  are  no  longer  required.  The  movement  of 
Sterilised  fruit  (other  than  limes,  which  need  not  be  sterilised)  and  of 
(ias7«)  tt* 
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unsterilised  vegetables,  includuig  tomatos,  egg-plants  ISoUmum 
mdongetM]  and  lima  and  broad  beans  {Pkaseolm  Iimik$$  and  VfoafM^ 
from  the  regulated  area  of  Florida  to  the  southern  and  western  States 
is  authorised  throughout  the  entire  shipping  season  or  until  further 

notice,  but  peppers  [Capsicum"  have  been  found  so  susceptible  thnt  they 
must  still  be  sterilised  if  moved  to  these  States.  The  State  Plant  Board 
is  authorised  to  reduce  the  size  of  the  infested  areas  to  include  properties 
within  i  mile  (instead  ul  1  mile)  from  points  of  infestation.  The  require- 
ment of  sterilisation  of  fruit  slapped  to  the  middle  western  States  from 
points  outside  the  infested  areas  is  discontinued.  Blackberries,  dew- 
berries, mulberries,  cotton  boUs  and  seed  cotton  are  added  to  the  list  of 
products  exempt  from  the  fruit-fly  regulations.  The  har\'esting  and 
marketing  period  of  the  commercial  Florida  citrus  crop  is  extended  to 
ISth  June  1931.  and  re-shipment  regulations  restricting  the  trans- 
portation of  Florida  fruits  and  vegetables  susceptible  to  infestation  from 
the  north-eastern  States  to  the  Middle  West  aie  removed. 


Davis  (J.  J  ).  Protecting  Shade  Trees  and  Shmta  afiinst  Insecii.— 

Extens.  BtUl.  Purdue  Univ  Dept.  Agric.  ExUns,,  no.  168,  36  pp„ 
20  hgs.  Lafayette,  Ind.,  May  1930. 

In  view  of  the  importance  and  value  of  shade  trees  and  shrubs  in 
Indiana,  the  author  deals  with  the  general  principles  of  insect  control 
and  discusses  26  of  the  conunoner  pests  of  shade  trees  in  the  State. 


[Papers  on  the  Pests  of  Pecan  in  MississippL' — Quart.  Bull.  Mississippi 
Bd.^  ix,  no.  4,  pp.  1-14.    A.  &  M.  College,  Miss.,  January 

1930. 

In  the  first  paper,  "The  Hickory  or  Pecan  Shuckworm"  by  H.  S. 
Adair,  a  brief  general  account  is  given  of  the  bionomics  and  control  of 
Enarmonia  {Laspcvrcsia)  caryana.  Fitch,  with  a  description  of  the 
damage  caused  by  the  larvae  to  pecan  nuts  [cf.  R.A.E.,  A,  vi,  226]. 
Most  of  the  mature  larvae,  after  hibemathig  in  the  husks,  pupate  in  the 
early  spring,  and  the  moths  emerge  from  March  to  May.  Some  of  the 
larvae,  however,  do  not  pupate  until  late  in  the  suinin  r,  and  others  may 
even  pass  a  second  winter  in  the  liusks  Moths  will  oviposit  on  leaves 
and  leaf-stems,  but  PhvUoxcra  galls  and  nuts  are  preferred,  and  as  nuts 
arc-  not  available  until  tlu-  latter  part  of  May,  it  appears  that  moths 
emerging  early  are  only  responsible  to  a  slight  extent  for  the  infestation 
of  pecan  groves  unless  the  trees  are  infested  with  galls.  The  major 
infestation  in  commercial  groves  is  evidently  due  to  moths  that  emerge 
late.  A  generation  is  completed  in  Phylloxera  galls  before  the  nuts 
have  set.  and  tlie  moths  emerging  from  groves  infested  with  galls  or  from 
galls  on  hickory  growing  adjacent  to  pecan  trees  may  serve  to  increase 
the  infestation  of  small  nuts. 

Records  taken  during  the  summer  of  1929  showed  tiiat  the  egg  stage 
averaged  about  5  days,  the  larval  stage  24,  and  the  pupal  stage  9. 
There  are  usually  four  generations  during  the  summer,  but  considerable 
overlapping  occurs,  and  all  stages  maybe  present  at  the  same  time  during 
the  period  from  the  latter  part  of  May  until  October.  The  lars'ae  fee  l 
inside  the  nuts  or  luisks.  except  at  the  time  they  are  burrowing  into  them, 
and  as  they  cast  aside  the  first  bites  of  tissue  removed,  little  if  any  of  the 
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.urface  is  consumed.  Ploughing  the  husks  under  is  not  considered  a 
satisfactory  control  measure  Tint  cf.  vvii.  85].  It  is  recommended  that 
It  harvest  time  the  nuts  should  be  separated  from  the  husk-,  with  a  flail 
jn  large  sheets,  so  that  the  husks,  which  contain  the  overwinteruig  larvae, 
can  eaisily  be  collected  and  destroyed. 

Several  parasites  attack  the  larvae  ol  £.  earyana,  of  which  the  most 
important  are  probably  PhoHerotoma  Hbiaks,  Hald.»  Calliephialtes 
^apholithae.  Cress.,  Microbracon  cushmani,  Mues.,  Tachinophyio 
xariabilis,  Coq.,  and  a  species  of  PerisUrola,  Trichogramma  minutum, 
Riley,  has  been  reared  from  tlu  eggs. 

In  "The  Pecan  Shuck  worm  in  Mississippi"  by  H.  Gladney,  J.  P, 
Kislaako  and  J.  li.  Lancston,  data  are  given  on  the  rate  of  infestation, 
times  of  emergence  and  extent  of  parasitism  in  different  localities  in 
Mississippi.  £,  caryana  is  considered  a  minor  pest  of  pecan  except  in 
t  he  southern  part  of  the  State.  The  highest  rate  of  parasitism  observed 

was  17-8  per  cent. 

In  a  paper  on  "The  Black  Pecan  Aphid  (Mvzocallis  jumipcnnellus. 
Fitch)"  J.  P.  Kislanko  gives  an  account  oi  observations  on  this  Aphid, 
which  in  assodation  with  CalHpterus  {MoneUia)  eosidUs,  Fitch,  and 
C.  (Af .)  caryae,  Blonell,  caused  severe  defoliation  of  one  variety  of  pecan 
in  a  certain  district  of  Mississippi  in  1929.  Alate  individuals  were  found 
on  the  lower  surface  of  pecan  leaflets  on  10th  April     The  infestation 
reached  its  maximum  m  August  and  September,  after  which  it  decreased, 
Aphids  being  scarce  during  the  latter  part  of  October.    No  sexual  iurms 
were  iuuad  until  22nd  October,  when  three  apterous  oviparous  females 
and  two  maleswere  collected.  TheAphidsapp^topreferonevarietyof 
pecan.   Dusting  with  superfine  sodium  fluosilicate  gave  unsatisfactory 
results,  but  experiments  indicated  that  the  Aphids  could  be  controlled 
with  2  per  cent,  home-made  nicotine  dust  if  it  were  applied  to  the  entire 
orchard  at  the  time  they  appear     During  dusting  experiments  214 
dead  individuab  of  M.  Jumipmnelius  and  407  individuals  of  the  other 
two  species  were  collected  from  beneath  one  tree  on  Ist  July,  whereas 
4,464  dead  individuals  <tf  the  fomier  and  only  432  of  the  latter  were 
collected  from  the  same  tree  on  14th  August.  Severe  infestation  by 
Aphids  affects  the  quality  of  the  nuts  by  causing  premature  defoliation. 

In  "Some  Experiments  with  the  Pecan  \\eevir'  J.  M.  Langston 
points  out  that  although  Curculio  caryae,  Horn,  cau'jes  no  injury  to 
pecans  in  the  southern  part  of  the  State,  where  mo^t  ol  the  commercial 
groves  are  situated,  it  frequently  infests  them  in  other  districts, 
especially  when  the  groves  are  near  forests  containing  hickory  trees. 
Experiments  indicate  that  the  life-cycle  of  this  weevil  lasts  two  years 
and  that  possibly  some  of  the  larvae  produce  adults  in  the  third  year. 
It  does  not  spread  rapidly  and  seldom  causes  much  damage. 

J.  P.  Ki'^lanko  in  "Notes  on  Pecan  Leaf  Case  Bearers  "  states  on  the 
authority  oi  Heinnch  that  the  principal  species  in  Mississippi  is  Acfobasis 
j^landis,  LeB.,  and  not  A .  nebuUUa,  Riley  [cf.  vi,  16S  ;  xiii,  565],  which 
<loes  not  feed  on  pecan,  hickory  or  walnut.  A  second  species  was  identi- 
fied as  i4.  ctmitiae,  Dyar  &  Heimr.  From  cases  of  both  species  kept  in 
cages  the  majority  of  the  motiis  enmged  between  23rd  May  and  1 1th 
June.  Dipterous  parasites  emorgied  between  13th  and  27th  May  (one 
emerging  on  8th  June),  and  most  of  the  Hymenopterous  parasites 
emerged  between  I(Sth  May  and  3rd  June.  Examination  of  cases 
collected  in  the  middle  of  May  showed  that  the  adults  of  A.  cunulae 
•nierge  somewhat  earlier  than  those  of  A .  juglandis,  and  that  the  latter 
^  aboQt  8}  times  as  numerous  as  the  former. 
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Baiomo\ogy.~48fh  Arm.  Rep.  Ohio  Agric.  Ex  pi.  Sta.  192^-29,  BuU. 
446.  pp.  78-93.  1  tig.    Wooster.  Ohio,  February  1930. 

Infestation  hv  Cydia  (Laspeyresia)  molesta  Bu'irk  ae;  rerordp'!  by  , 
L.  A.  Stearns  anci  R.  B.  Neiswander,  continued  to  spread  m  192y  in  the  ! 
important  peach-producing  areas  at  the  western  extremity  of  Lake  Erie, 
75  per  cent,  of  the  peach  crop  and  20-33  per  cent,  of  some  varieties  of 
apple  and  pear  being  injured  in  severe  infestations,  and  quinces  in  small 
plantings  being  a  total  loss.  Life-history  studies  inmcate  that  the 
moths  are  most  active  in  the  evening  and  that  oviposition  occurs  mo<^t 
frequently  between  6  and  9  p.m.  On  peach,  95  per  cent,  of  the  eggs 
were  deposited  on  the  lower  surface  of  the  leaves.  The  larvae  entered 
one  variety  of  apple»  on  an  average,  74  minutes  after  hatching,  ingesting 
Uttle»  if  any,  of  the  surface  tissue.  A  list  is  given  of  17  larval  and  pupal 
parasites  of  C.  moUsIa  mcordtd  from  Ohio.  An  average  parasitism  of 
15  per  cent,  was  recorded  during  the  summer  of  1929.  Macrocenims 
ancylivora,  Rohw.,  which  amounted  to  78  per  rent  of  the  parasites 
reared,  being  the  predominating  species  in  the  south  and  Giypta 
rujisculellarty;.  Cress.,  in  the  north  of  the  State. 

A  12|  per  cent,  ui  acid  oil  gave  90  per  cent,  control  of  hibernating 
larvae  in  cocoons  on  peach  wood.  A  spray  of  hydrated  lime  [cf.  R,A 
A.  xvii,  723},  25-40  lb.  to  50  U.S.  gals,  water,  was  80  per  cent, 
efiective  as  a  repellent  to  oviposition  ;  19  per  cent,  as  an  ovicide  and  97 
per  cent  as  a  larvicide.  Summer  oils,  at  2  percent  strength,  showed 
correspondmg  etticiencies  of  76.  98  and  72.  A  combination  of  the  lime 
and  oil  proved  much  less  effective  as  a  repellent  to  oviposition,  more 
effective  as  an  ovicide  and  about  equally  effective  as  a  larvicide.  In 
spite  of  excessive  rain&ll  during  the  spra3nng  period,  a  reduction  of 
25-56  per  cent,  in  infestation  of  peaches  was  effected  by  spraying,  and 
no  undesirable  residue  was  found  on  the  fruit  at  harvest.  The  growth 
of  the  treated  trees  exceeded  that  of  the  untreated  one^,  and  the  former 
produced  an  increased  crop  of  larger  fruit  and  increased  fruit-bud 
formation.  The  spraying  sciiedule  suggested  as  the  result  of  the 
experimental  spraying  has  already  been  noticed  [xviii,  388]. 

C.  R.  Cutright  and  J.  S.  Houser  report  that  a  trial  of  the  addition  of 
fish-oil  to  sprays  of  lead  arsenate  and  lime-sulphur  resultedinareduction 
of  10  per  cent,  in  injury  to  apples  by  Cydia  (Carpocapsa)  pomoncUa,  L., 
and  the  plum  curculio  [Conotrachelus  nenuphar,  Hbst.],  as  compared 
with  a  plot  treated  according  to  the  regular  schedule,  no  foliage  injure* 
occuniiig  throughout  the  season.  Another  trial  showed  that  4  oz.  of 
fish-oil  must  be  added  iot  every  additional  pound  of  solid  material,  sudi 
as  dry  lime-sul|^ur  or  hydrated  lime  used  in  the  spray.  A  field  experi- 
ment in  1929  showed  that  the  addition  of  2  lb.  hydrated  lime  to  50  U.S. 
gals,  of  lead  arsenate  and  lime-sulphur  spray  reduced  the  effecti\*pnrss 
of  the  arsenate  in  one  instance  as  much  as  20  per  cent,  again -,t  C. 
pomonella.  The  addition  of  nicotine  to  lead  arsenate  and  oil  sprays 
greatly  increased  the  mortality  of  codling  moth  larvae  during  the  hrst 
48  hours  after  spraying,  but  from  that  time  onward  little  difference  in 
infestation  was  noted. 

Cutright  states  that  although  the  most  generally  severe  outbreak  of 
Antfraphts  rofieits,  Bak.,for  6  years  occurred  on  apple  in  (^hio  in  1929, 
little  commercial  injury  was  cause  <i.  Trees  sprayed  with  imie-sulphur 
at  dormant  strengths  with  the  addition  of  nicotine  sulphate.  1  :  8(KJ  or 
1  :  1.000,  were  almost  entirely  free  from  Aphids.  Spraying  against 
Aphis  pom,  DeG.,  in  the  delayed  dormant  period  has  little  effect,  as  the 
summer  infestations  always  arise  from  migrations  in  late  May  or  early 
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June.  It  is  therefore  recommended  that  no  spraying  be  done  directly 
against  this  Aphid  until  it  is  observed  In  numbers  on  the  trees.  The 
most  effective  spray  is  nicotine  sulphate  }  pt.  to  100  gals,  water*  to 
which  is  added  f  gal.  commercial  miscible  oil  or  I  gal.  oil  emulsion. 
Studies  still  in  pro^oss  indicate  that  infestation  may  be  reduced  by  a 
system  of  pruning  that  is  unfavourable  to  water  spront  growth  and  by 
frequent  removal  of  water  sprouts  from  the  trees.  Trees  that  have  been 
pruned  so  that  water  sprouts  are  abundant  should  receive  special  sprays 
against  Aphids.  Laboratory  tests  at  varying  temperatures  with  sulphur 
alone  and  in  combination  with  a  number  of  materials  against  Para- 
tttranychus  pilosus,  C.  &  F.,  on  apple  showed  that  the  only  possible 
results  against  the  mite  are  to  be  obtained  by  application  when  the 
temperatures  are  unusually  high. 

Houser  rejXJrts  that  laboratory  studies  in  the  control  of  RhyncJuif^nus 
[Orchcstes)  pallicornis.  Say  (apple  flea  weevil),  which  increased  to  con- 
siderable numbers  in  192S  and  the  early  part  of  1929,  showed  the  out- 
standing efficiency  of  two  fluosilicates  and  an  extract  of  pyrethrum. 
Injury  from  this  weevil  was  almost  entirely  prevented  during  Juh*  and 
August  owing  to  parasitism  by  Hymenoptera,  which  developed  at 
midsummer. 

Work  on  the  control  of  Epilrix  cucumeris,  Harr.,  on  potato,  disciissed 
by  H.  L.  Gui,  indicates  that  the  greatest  benefit  is  derived  from  the  use 
of  insecticides  in  conjunction  with  Bordeaux  mixture.  The  differences 
in  numbers  of  flea-beetles,  however,  resulting  from  the  addition  of 
insecticides  were  not  accompanied  by  increased  yields,  so  that  on  the 
whole  the  results  emphasise  the  necessity  for  thorough  spraying  with 
Bordeaux  mixture  and  cast  some  doubt  on  the  value  of  insecticides  in 
the  control  of  E.  cucumeris.  Less  damage  was  done  to  potato  by 
Pnyxia  scahiei,  Hopk.,  than  in  any  one  of  the  three  previous  years. 
Experimental  plots  continued  to  show  that  this  Mycetophilid  does  more 
damage  in  soils  having  a  reaction  near  the  neutral  point  than  in  soils 
that  have  been  rendered  strongly  acid  by  the  addition  of  sulphur  [xvii, 
45 1  ].  though  this  is  counterbalanced  by  a  somewhat  reduced  jaeld  in  such 
soils. 

C.  R.  Neiswander  records  an  unusual  infestation  of  Papaipona  nitela, 
Gn.,  in  maize  during  July  1929.  The  damiige  occurred  uniformly  over 
eight  acres,  about  one-third  of  tlie  plants  being  killed  and  a  considerable 
percentage  of  the  remainder  injured.  It  was  discovered  that  the  eggs 
had  been  deposited  in*  the  previous  autumn  in  clumps  of  Agrostis  alba 
and  had  survived  owing  to  inadequate  ploughing  of  the  field.  On  hatch- 
ing, the  larvae  had  fed  on  the  grass  until  they  grew  too  large  for  the 
stems  to  contain  them,  whereupon  they  had  migrated  to  the  maize, 
reaching  the  migrating  stagi-  early  in  Julv.  Olivia  Jractilincu,  Grote, 
which  is  destructive  to  maize  every  year  in  that  section  of  Ohio  where 
timothy  grass  [Phleum  pratense]  is  grown,  has  never  been  observed  to 
attack  maize  except  where  timothy  has  preceded  it  for  two  or  three 
consecutive  years.  The  eggs  are  laid  on  the  grass,  where  the  larvae 
make  their  early  growth,  and  the  artificial  conriitions  produced  hv  the 
cropping  system  are  alone  responsible  for  the  cliange  of  food-plant. 

L.  L.  Huber.  J.  R.  Savage  and  E.  A.  H«  rr  rt'j)ort  that  in  spite  of  a 
late  spring  and  gcueiaily  later  planting  of  mauc,  infestation  by  PyrausUt 
fmbilalis,  Hb.»  increased  greatly  in  certain  areas.  In  every  instance 
the  increase  could  be  accounted  for  by  the  natwe  of  the  soU,  a  sandy 
loam,  which  made  it  possible  to  plant  maize  in  spite  of  the  wet  spring. 
Abundant  moisture  combined  with  temperatures  conducive  to  growth 
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produced  rapid  growing  and  vigarous  inaise»  which  is  spedally  attractive 

to  tlie  adults  and  favourable  to  high  larval  survival.  Neiswander, 

J.  B.  Polivka  and  Herr  state  that  the  relatively  high  temperatures  and  a 
wet  spring  induced  oarlv  moth  emergence  in  1929.  Emergence  begai: 
on  17th  June  Lind  rraclu  d  a  maximum  on  29th  June,  97  per  cent,  of  the 
moths  having  bctn  in  Uight  by  7th  July.  Of  the  total  e^s  deposited 
lor  the  n^ole  season,  66  per  cent,  were  laid  between  5th  and  12Ui  July. 
Taking  beech-maple  as  nn&vouraUe  and  afi  other  t3mes  of  habitat  as 
fevourable.  Savage,  Polivka  and  E.  G.  Kelsheimer  have  determined 
the  approximate  percentage  of  favourable  habitats  of  P.  nuhilalis 
for  a  number  of  townships  and  correlated  them  with  the  average 
infestation  percentages  for  1927  and  1928.  The  correlation  coefficient 
is  -4233  with  odds  of  1,454  to  1  that  the  correlation  is  significant.  1  his 
shows  the  existence  of  a  relationship  between  habitats  and  infestation 
and  indicates  that  the  most  serious  mfestations  occur  locally  in  r^ons 
that  were  formerly  swamp  forest  or  wet  prairie,  the  most  favonrable 
of  all  the  types  of  habitat  found  ^^'ithin  the  infested  area. 

Control  recommendations  by  Hul  t  i  ;uid  Nciswander  include  practical 
clearing  of  crop  remnants,  modification  of  the  planting  date  so  that 
early  planting  on  productive  soils  is  avoided,  and  the  utilisation  of 
resistant  varieties. 


Young  (H.  C).  Water-soluble  Arsenic  in  Spray  MateriaL— B;/// 
Ohio  Agric.  Expt.  Sta.,  no.  448,  22  pp.,  6  figs.,  15  re£s.  Wooster, 
Ohio,  March  1930. 

Mixtures  of  lime-sulphur  and  lead  arsenate  in  summer  sprays  are 
apt  to  scorch  foliage  on  account  of  the  liberation  of  water-soluble 

arsenic  in  the  mixture.  The  more  dilute  the  lime-sulphur  up  to  at  least 
1  :  100,  the  greater  the  amount  of  water-soluble  arsenic.  The  author 
describes  a  series  of  experiments  that  explain,  at  least  in  part,  the  reason 
for  the  somewhat  spasmodic  occurrence  of  injury  to  loUage.  WTien 
lime-sulphur  and  lead  arsenate  are  mixed  in  a  spray,  a  black  precipitate 
is  formed  that  contains  lead  sulphide,  arsenic  being  liberated  as  the  lead 
unites  with  the  sulphur.  Freshly  made  hydrated  lime  high  in  calcium 
is  effLctivf  in  reducing  the  water-soluble  arsenic  in  such  mixtures : 
hydrated  limes  high  in  magnesium  are  less  effective.  The  addition  of  a 
high  calcium  hydrated  lime,  however,  although  reducing  injury,  also 
reduces  the  efficiency  as  a  fungicide,  and  the  unpublished  results  of 
recent  experiments  indicate  that  2  lb.  lime  to  50  U.S.  gals,  of  spray 
material  appreciably  reduces  the  efficiency  of  lead  arsenate  against  the 
codling  moth  [Cydia  pomonella,  L.j.  Apparently,  anything  that 
reduces  injury  by  fungicides  and  insecticides  also  lowers  their 
efficiency.  Calcium  carbonate,  calcium  caseinate,  and  iron,  aluminium, 
barium  and  zinc  compounds  are  valueUss  as  correctives.  Manganar 
(manganese  arsenate)  does  not  react  with  lime-sulphur  to  produce 
water-soluble  arsenic,  and  wettable  sulphtur  sprays  react  only  slightly  with 
lead  arsenate  and  manganar :  this  substance  is  being  extensively  tried 
in  the  fiekl,  both  as  regards  its  effect  upon  sulphur  and  its  control  of 
insects.  Until  definite  substitutes  are  developed,  it  is  impossible  to 
avoid  injury  either  scorching  or  by  pests.  There  are  undoubtedly 
many  other  factors  that  account  for  variations  in  the  ftnal  yield  oi 
soluble  arsenic,  such  as  temperature,  period  of  drying,  etc. 
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RiCRAKDSON  (C  H.)  &  Shepasd  (H.  H.).  Hit  Tnnoticiiial  AcHkm,  of 
tome  Derivatives  of  Pyridinft  inl  VnnUdliM  and  of  some  AUphalio 
AmiOM.— /.  ^^nc.  /?«s.,  xl.  no.  11.  pp.  1007-1015.  6  diagis., 
15  refs.    Washington,  D.C.,  1st  June  ld30. 

An  account  is  given  of  investigations  on  the  relative  toxicity  to 
Aphis  rumicis,  L.,  of  various  nitrogenous  organic  compounds,  including 

derivatives  of  pvTidine  and  py-rrolidine  and  of  some  aliphatic  amines, 
sunthesised  by  F.  B.  La  Forge  [cf.  R.A.E.,  A,  xvii,  729].  Many  of 
these  compounds  are  structurally  related  to  nicotine.  Metanicotine 
and  nicotyTine  were  the  only  substances  tested  that  showed  a  toxicity 
approaching  that  of  nicotine.  It  is  pointed  out  that  the  cyclic  pyrroh- 
dne  ring  of  nicotine  may  be  replaced  by  an  aliphatic  amine  group,  as 
in  metanicotine,  with  only  a  partial  reduction  in  the  toxicity  of  the 
original  compound.  It  is  therefore  possible  that  other  aliphatic  amines 
of  simpler  structure  might  be  substituted  in  the  ^  position  of  pyridine 
to  form  compounds  that  would  be  highly  toxic  to  insects.  The  relation 
of  chemical  structure  to  toxicity,  particularly  hydrogenation  and 
methylation  of  certain  groups,  is  briefly  discussed. 

Benzylpyridine  appears  to  show  some  promise  as  an  insecticide  for  use 
in  cases  where  oily  properties  are  advantageous  but  where  an  ordinary 
cheap  oil  is  not  suitable. 

GiKSBUKG  (J.  M.).  Test  to  determine  Toxicity  of  Pyrethrum  Vapon 
to  Honeybees.—/.  Agric.  Res.,  xl,  no.  11,  pp.  105^-1057,  1  fig., 
19  refs.    Washington,  D.C..  1st  June  1930. 

Larvae  of  Malacosoma  americana,  F.,  transferred  to  apple  trees 

'^prayed  one  hour  prex'iously  \nth  an  alcoholic  suspension  of  pyrethrum 
tiowers,  died  within  24  hours,  whereas  caterpillars  transferred  to  the 
^me  trees  5  days  later  were  unaffected.  The  question  arose  as  to 
whether  the  cessation  of  toxicity  was  due  to  the  decom^sition  of 
p>Tethrum  when  exposed  to  light  or  to  exhaustion  of  the  volatile  material 
emanating  from  it.  Experiments  were  therefore  undertaken  in  which 
the  volatile  material  from  finely  ground  flowers  and  extracts  of  pyre- 
thrum was  circulated  continuously  through  chambers  containing  bees. 
.\t  the  end  of  48  hours  the  bees  appeared  normal  and  were  evidently 
not  affected  by  the  vapour.  The  ces.sation  of  toxicity  of  the  pvrethrum 
spray  to  M.  americana  was  therefore  not  due  to  the  exhaustion  of 
tlie  essential  oib  but  to  other  factors,  which  possibly  decomposed  the 
active  principles.  The  toxicity  of  the  ground  flowers,  as  well  as  the 
extracts,  of  pyrethrum  seems  to  be  due  primarily  to  the  non-volatile 
substances,  namely,  pyrethrins  I  anfl  II. 

])iitttm«nt  of  Entomology  and  Zoology.— yl»fi.  Rep.  Tcih.  Serv. 
Dept.  Agric.  Haiti,  1928-29,  Bull.  no.  17,  pp.  157-166.  5  figs. 
Port-au-Prince,  Haiti.  1929,    [Reed.  1930.J 

Xotes  are  given  on  a  number  of  cotton  pests  observed  in  Haiti  during 
id28-29  [cf.  RA,E„  A,  xvi,  50].   Experiments  showed  that  Alabmm 

n^iUacea,  Hb.,  can  be  easilv  controlled  bv  spraving  \nth  2  lb.  calcium 
arsenate  and  4  lb.  lime  to  50  U.S.  gals,  water.  It  may  considerably 
reduce  the  yield  of  the  crop  durin^^  a  verv  hot  season,  or  when  infesting 
poorly  developed  plants.  Its  rate  of  de\elopment  varies  with  the 
^une  of  year,  the  egg,  larval  and  pupal  stages  lasting  2-4,  and 
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5-10  days,  respectively.  The  adults  lived  for  about  2  weeks.  Under 
controlled  experiments.  13  generations  were  reared  during  the  year. 
Cotton  is  also  attacked  by  Anomis  doctoriitm,  DysT,  but  this  moth  is 
far  less  abundant  than  Alabama.  Dysdercus  andreae,  L.  (cotton  stainer) 
is  the  most  important  pest  of  cotton,  the  principal  injury,  which  varie? 
from  10  to  50  per  cent.,  being  due  to  the  fact  that  its  feeding  puncturca 
are  responsible  for  the  spread  of  fungous  and  bacterial  diseasta,  which 
cause  the  boUs  to  decay  and  to  drop  off  before  ripening.  Outbreaks 
occurred  in  one  locaHty  in  NovembCT  and  December.  The  adults 
feed  on  the  fallen  boUs  and  lay  their  eggs  on  the  ground  beneath  them. 
When  most  of  the  nymphs  had  hatched  the  soil  round  the  plants 
was  dusted  with  calcium  cyanide  and  the  plants  jarred,  thus  causing 
the  nymphs  and  adults  that  had  already  crawled  up  them  to  fall  to  the 
ground-  Fallen  leaves  and  debris  were  raked  over,  thus  exposing  any 
bugs  that  were  hiding  beneath  them.  Almost  complete  control  was 
thus  effected,  and  any  adults  that  subsequently  appeared  on  the  plants 
were  jarred  off  into  pans  containing  oiL  Prodenia  ornithogalli,  Guen.. 
which  injured  young  plants  of  cotton,  was  held  in  check  by  a  poison 
bait  of  sawdust  mash,  applied  in  the  evenings. 

Fetenta  [Sorf^hum]  heads  in  the  field  were  heaxdly  infested  by  the 
rice  weevil  [Calandra  oryzae,  L.],  the  grain  weevil  [C.  granaria,  L.], 
the  Angoumois  grain  moth  [Sitotroga  cerealella,  Ol.j  and  small 
Tenebrionids  ;  these  pests,  together  with  the  confused  flour  beetle 
[TriboHum  confusum,  Duv.].  abo  cause  very  serious  damage  to  stored 
cereals.  Fumigation  of  the  grain,  if  it  is  stored  in  air-tight  bins,  or 
heating  it  at  temperatures  of  from  115  to  150°  F.  will  control  liiese 
pests. 

Coffee  beans  in  storage  were  infested  by  the  Dermestid,  Lasioderma 
serricorne,  F.,  both  the  larvae  and  adults  of  which  cause  serious  injur\\ 
Observations  on  an  apparently  undescribed  species  of  cricket  attacking 
coffee,  show  that  the  eggs,  the  incubation  period  of  which  lasts  a  year, 
hatch  from  January  to  July,  and  that  the  Ufe-cycle  is  completed  in  two 
years.  The  males  were  found  hiding  in  banana  leaves.  The  crickets 
are  serious  pests  at  low  altitudes,  damaging  the  plants  by  their  egg- 
punctures  so  that  the  branches  break  under  a  hea\'y  load  of  berries. 
Injury  to  coffee,  especially  to  bushes  in  very  dry  areas  and  those 
insufficiently  protected  from  the  sun,  is  caused  by  Lecanium  sp.  and  a 
green  armoured  scale ;  the  latter  is  by  far  the  more  injurious,  and 
when  abundant,  may  even  kill  the  plants. 

The  native  strain  of  maize  is  not  seriously  attacked  by  the  com  ear 
worm  [HeUotkis  obsdUta,  F.],  but  other  varieties  were  more  or  less 
severely  injured,  according  to  the  amount  of  sugar  in  the  stalk  or 
grain,  a  crop  of  sweet  corn  being  completel\-  ruined  by  H,  obsoieia 
and  the  fall  army  worm  [Laphygma  frugiperda,  S.  &  A.]. 

Phthofimaea  opercuUlla,  Zell.,  is  the  most  important  pest  of  tobacco 
in  Haiti.  The  eggs  are  laid  on  the  leaves  and  hatch  in  about  two  days 
The  larva  draws  two  leaves  together  to  form  a  shelter  v^ithin  which 
it  feeds  on  the  surface  of  the  leaves,  and  pupates  after  7  days,  the  pupal 
period  lasting  5  days.  The  generations  are  continuous  throughout 
the  season,  the  plants  becommg  infested  in  the  beds  before  trans* 
plantmg.  Infestation  was  held  in  check  by  dusting  the  young  plants 
with  lead  arsenate,  from  the  two-leaf  stage  until  the\-  were  transplanted. 
Other  pests  of  tobacco  wTrc  ants,  which  infest  beds  of  seedlings,  and 
were  controlled  by  a  poison  bait  of  maize  meal  and  Paris  green ;  and 
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>phingid  larv'-ae.  which  were  successfully  destroyed  by  a  dust  of  lead 
arsenate  and  lime,  though  caicLum  arsenate  scorched  the  foliage  even 
«"hen  mixed  with  lime. 

\'egetable  pests  included  Empoasca  [Jabalis,  DeLong],  which  was 
bund  to  transmit  yellows  disease  of  beans  \cf.  R.A,E,,  A»  xviii,  494] ; 
Phthorimaea  opercidella,  which  was  abundant  on  tomatos ;  Dtapkania 
iMargarania)  hyalinata,  L.,  on  cucurMts;  and  ants,  which  caused 
serious  injur\'  to  egg-plants  {Solanum  mclongena)  and  beans,  but  were 
soccessiuliy  controlled  on  ground-nuts  by  Hooding. 

boNDAK  ((j  ).    Tlliscellaueoas  Pests  in  Bahia.' — Bol.  Lab,  Path,  veg,, 
no.  8,  53  pp..  5  tigs.    Bahia,  1929.    [Reed.  1930.] 

This  is  a  report  on  various  insect  pests  of  cultivated  plants  in  the 
state  of  Bahia,  Brazil,  most  of  the  information  having  already  been 
noticed  from  other  papers  by  the  author, 

Jacqiijs  (C).  Malodie  des  cocotlers.— /^r^.  ai^ric.  Nouv.  Calidonie, 
1930,  pp.  29-36.    Noumea,  February  1930. 

In  reply  to  a  letter  describing  injury  to  coconut  trees  in  New 
Caledonia,  the  author  states  that  the  damage  is  due  to  a  weevil, 
probably  Rhynchvphorns  ferrugineus,  and  that  the  only  method  of 
control  is  to  destroy'  mlested  trees,  to  eradicate  all  banana  plants  (in 
the  decaying  trunks  of  which  both  larvae  and  adults  of  R.  ferruginmts 
may  be  loimid)  and  to  practise  dean  cultivation.  A  report  written  by 
the  author  to  the  Governor  in  1928  is  appended  in  which  he  describes 
the  injur\^  and  points  out  the  advisability  of  legislation  to  enforce 
measures  oi  control. 

Es.\Ki  fT  )  \'  H  A'iHiMoTo  (S.).  Report  on  the  Leaf-hoppers  injurious 
to  the  Hice  Plant  and  their  natural  Enemies.  In  Japanese.] — 
Publ.  Kyushu  Imp.  Univ.  Dept.  Agnc,  no.  1  (1929),  30  pp. 
Fukaoka.  March  1990. 

In  1929,  14  species  of  Homnptera  were  collected  in  rice-helds  near 
Fukuoka.  The  four  species  uu  niioned  below,  each  of  which  probably 
^  five  generations  a  year,  are  the  most  important.  NepkoietHx 
apiealis  var.  dncHceps,  Uhl..  hibernates  in  the  nymphal  stage  among 
grasses,  the  adults  appearing  in  April  The  average  numbers  of  eggs 
l^d  by  females  of  the  first,  third  and  fifth  generations  were  321 .  92  and 
228  respectively.  They  hatch  in  6-11  davs,  and  the  adults  mature 
about  three  weeks  later.  The  maximum  life  is  79  days  for  females, 
and  34  for  males.  Deltocep^uiia  dorsahs,  Motsch.,  probably  hibernates 
in  the  egg  stage  ;  the  adults  appear  in  May.  The  males  Kve  up  to 
^  days  and  the  females*  which  lay  about  170  eggs,  up  to  35.  The 
nymphal  stage  lasts  2-5  weeks.  The  adults  of  Delpkacodes  (IMmmia) 
^friiiic-!la,  Fall.,  appear  in  April.  Males  and  females  mav  live  as  long 
*i^8and  10  weeks  resp)ectivelv.  The  average  numbers  of  eggs  laid  are 
250  in  summer,  and  180  in  spriug  and  autumn.  They  hatch  in  5-1 1 
da>s.  and  the  adult  stage  is  reached  Z-6  weeks  later.  Females  of 
(I.)  furci/era.  How.,  lived  up  to  64  days  and  males  up  to  38. 
fhe  average  numbers  of  eggs  laid  by  females  of  the  second,  third  and 
fourth  generations  were  151,  284  and  366  respectively.  The  egg  stage 
Usu  7-10  days,  and  the  nymphal  stage  14-26.   Pseudaganalopus  sp„ 
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Haplogonatopus  sp.,  and  Echthrodelphax  sp.  are  parasitic  in  these  lek 
hoppers,  and  a  Mermithid  attacks  S.furci/era,  over  40  per  cent,  bel 
sometimes  infested. 


Matsumoto  (S.)  lie  Saito  (T  )  Studies  on  OnvchiurHs  injurious  ■ 
Wh^t  Shoots.  [In  Jupun^e.] — Extra  Kcp.  Okayuftia  Agri 
Expi.  Sia.,  no.  35,  44  pp.,  6  pis.   Okayama,  1930. 

In  Japan,  thrtc  species  of  Collembola,  Onychturus  yagii,  Kinovbitj 
O.  tnatsunwtoi,  Knio^hita,  and  0.  watanabei,  sp.  n.,  clcscriptii >: 
of  which  are  given,  damage  ilu  shoots  of  wheat.  0.  yagii,  whic 
is  widely  distributed  and  very  injurious,  has  one  generation  ' 
year,  the  e^  being  laid  in  masses  ol  12-^  from  January  to  Apri 
m  crevices  m  the  ground,  or  on  the  seeds  or  dead  shoots  of  wheat.  Tb 
egg  stage  varies  from  20  to  60  days  according  to  temperature.  Th 
adults  and  larvae  become  inactive  and  remain  dormant  in  the  sjouni 
from  May  until  October.  The  larval  stage  lasts  several  rnoatlis,  ant 
the  adults  may  liv  e  for  mure  than  10  months.  One  female  vvas  observa 
to  moult  18' times,  some  moidts  occurring  after  ovipositicm.  C 
matsumoici  lays  its  eggs  from  November  to  May  in  masses  of  2-17,  tb 
eggs  hatching  in  26-91  days.  0.  vmtanabei  o\'iposits  in  winter  ani 
spring.  The  eggs,  which  occur  in  masses  of  5-10,  hatch  in  24-42  days 
Aestivation  also  occurs  in  both  these  species. 

Takahashi  (R.).  Mgfatkni  of  toaneie  AgWMaij.  [In  Japan 
eie,'\—KwUy4i,  iv,  no.  1,  pp.  45-50.  Tokyo,  April  1930. 

A  list  is  given  of  the  known  summer  and  winter  food^plants  ol 
Japanese  Aphids  that  have  the  habit  of  migration,  with  notes  on  some 
of  the  species.  Pemphdgetta  aedificaUfr,  Buckt.,  which  is  found  in 
galls  on  Pistacia  in  India,  has  been  collected  on  Oplismenm  in  Formosa 

En'osotna  clematicola,  Tak.,  which  infests  the  stalks  of  Clcviaiis  fouriam 
in  Formosa,  sometimes  producing  galls,  has  been  found  in  galls  on 
the  leaves  of  Zelkova  in  Korea. 

Akakawa  (Y.).  The  Life-history  of  Galeruca  ham^haasi,  Weise  (2f. 
[In  Japanese:— Insect  Wld.,  xxxiv,  pp.  110-114.   Gifu,  1930. 

In  these  continued  studies  on  the  bionondcs  of  Galeruca  hangluiasi, 
Weise,  in  Manchuria  [cf.  RA,E.,  A,  xviii,  244],  the  eggs  were  found  to 
survive  extreme  cold.  The  egg  stage,  in  which  the  winter  is  passed 
lasts  206-232  days,  the  larval  stage  a  month,  and  the  pupal  stage  4-1 
days. 


Harada  (T.).  On  ttw  liisecti  injmiooi  to  Bamp,  e^edaOr  Rhinoncus 
pericarpins,  L.  {In  Japanese.^— Insea  Wid.,  xxxiv,  pp.  lia-123. 
Gifu,  1930. 

A  list  is  given  of  the  29  species  of  insects  known  to  attack  hemp 
•  in  Japan,  of  which  the  weei^,  Rkinoncus  pericarpius,  L.,  is  very 
injurious.    It  has  one  generation  a  year,  hibernation  taking  place  ii 
the  adult  stage.    The  eggs  are  laid  in  the  young  stalks,  oviposition 
beginning  in  the  tirst  week  of  May,  and  hatch  within  a  week.  Ibe 
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irval  and  pupal  stages  each  last  three  weeks,  pupation  occurring  in  the 
3il.  The  wee\als  feed  on  the  young  leaves  and  stalks,  but  the  chief 
ijury  is  due  to  oviposition.  which  produces  galls  in  the  stalks. 

|jEXO  (T.).  Sidcridh  unipimcta.  Haw.,  occurring  in  large  Numbers 
Id  Wakayama-Ken.  [In  Japanese.\ — Inaecl  Wld,,  xxxiv,  pp.  154~ 
162.    Gifu.  1930. 

An  outbreak  of  the  Noctuid,  Cirphi^  iSideridis)  unipuncta,  Haw  , 
ccurred  over  the  greater  part  of  Japan  in  1929,  serious  damage  being 
^used  to  Italian  millet  {Sdaria  iialica]  and  other  cereals,  and  to  sweet 
xttato. 

i  uASA  (H.)-  Two  new  species  of  Eumolpid  Beetles  noxious  to  the 
■anMnf  4ne  in  tlw  Lfai-Liu  [Loochoo]  Iilaiicis. — Proc.  Imp. 
Acad,,  vi,  no.  7,  pp.  293-295,  2  figs.   Tokyo.  July  1990. 

Tile  Eumolpids,  Rhyparida  sakisitrntisis,  sp.  n.,  dnd  A Inrus  yashiroi, 
§p.  n.,  are  reconled  from  the  Loochoo  Islands,  the  adults  of  both  feeding 
m  the  l^ves  and  young  buds  ol  mulberry.  Nothing  is  known  of  the 
early  stages  of  the  former,  which  occurs  only  in  the  Sakisima  group  of 

the  Islands.  The  latter,  found  only  in  Okinawa  Island,  has  probably 
'  nh'  one  generation  a  year.  The  eggs  are  laid  in  cracks  in  the  bark 
and  at  the  tips  of  dead  branches.  As  soon  as  they  hatch,  the  larvae 
appear  to  enter  the  soil  and  hibernate.  The  adults  emerge  in  April 
or  Bfay  and  live  until  June. 

HnxER  (N.  C  £.)  &  Pagden  (H.  T.).  Freliminaiy  Obsenrations  on 
Sogata  spp.  Bsiti  Ol  Padi. — Malayan  Agric.  J.,  xvUi,  no.  5,  pp. 
23a>241,  4  refs.   Kuala  Lumpiu-.  May  IddO. 

Outbreaks  of  Sogaia  sp.  on  rice  were  recorded  from  two  districts  in 
Malaya  in  1929.   Ftom  tiie  material  available,  the  authors  were  unable 

to  decide  whether  the  species  concerned  was  S.  jpaUescens,  Dist.,  or 
5.  distinda,  Dist.  Thrv  suggest  that  both  these  may  prove  to  be 
SNTionymous  with  S.  furcijera,  llorv.  [which  is  the  view  already  adopted 
by  F.  Muir].  As  in  the  case  of  the  first  record  of  these  Delj)hacids 
M-A.E.,  A,  xiv,  557j,  they  disappeared  suddenly  before  control 
measures  coiild  be  put  into  operation.  It  has  been  noticed  in  India 
that  continuous  rains  are  favourable  to  the  development  of  Sogaia, 
but  in  one  of  the  infested  districts  in  Malaya  heavy  rain  during  an 
outbreak  caused  its  disappearance  The  degree  of  humidity  seems  to 
'^"^  the  determining  factor  in  regard  to  the  duration  of  an  outbreak, 

severe  infestation  has  never  been  observed  in  dry  areas.  Egg 
niasses  brought  into  the  laboratory  have  been  found  to  be  infested  by 
iiutes,  which  possibly  destroy  the  eggs.  Eggs  laid  in  the  laboratory 
on  8th  January  1930  produced  nymphs  on  13th  and  adults  on  27th, 
The  processes  of  oviposition  and  hatching  are  described.  Shortly 
alter  hatching  the  nymphs  begin  to  feed  on  the  leaf  lamina  ;  the  later 
nymphal  instars  frequently  feed  lower  down  on  the  plants,  attacking 

leaf  sheath.  They  are  inclined  to  feed  higher  up  on  the  plant  in 
*he  early  morning  and  to  descend  as  the  sun  becomes  more  powerful. 
The  insect  exudes  small  drops  of  clear  fluid  while  feeding,  which  is  said 
to  provide  a  suitable  medium  for  the  development  of  fungi.  The  site 
of  oviposition  is  indicated  by  reddish-brown  patches  on  the  leaves. 
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usually  on  the  convex  surface.    Running  ofif  the  water  from  attacked! 

areas  if  practicable  is  an  efficient  method  of  control.  The  use  of  larger 
drag-nets  has  proved  ineftective,  as  the  insects  jump  downwards  when 
the  plants  on  which  they  are  feeding  are  disturbed,  and  the  nets  are 
liable  to  break  the  plants. 

King  (C.  B.  K.).   Report  of  the  Entomologist  lot  1929].— B////.  A  : 
Res.  Inst.  Cey-lon,  no.  4,  p.  29.    Kandy,  1930. 

The  insects  recorded  as  attacking  tea  in  Ceylon  have  been  already 
noticed  in  previous  reports  [R.A.E.,  A,  xvi,  687  ;  xvii,  414].  Cro- 
taiana  was  attacked  by  Argina  argus,  Koll. 

Experiments  in  breeding  Trichogramma  erosicomis,  Westw.,  an  egg 
parasite  of  the  tea  tortrix  [Homona  coffeana^  Nietn.^.  have  been  con- 
tinued during  the  year  and  have  proved  successful.  The  ratio  of 
parasites  emerged  to  those  used  for  parasitism  improved  steadily 
towards  the  end  of  the  year,  and  showed  that  there  would  probably 
be  no  difiiculty  in  maintaining  a  ratio  of  about  15  ;  1.  Eggs  of 
Corcyra  ce^hakmica,  Staint.,  were  found  to  be  more  suitable  than 
those  of  Sttotroga  cereaUUa,  01.,  for  breeding  the  parasites,  since  they 
are  larger  and  do  not  stick  together  like  those  of  Sitotroga.  Parasite 
reared  from  eggs  of  the  latter  are  uniformly  smaller  than  those  reared 
from  eggs  of  H.  coffearia,  while  those  bred  from  eggs  of  C.  ccphalmka 
are  almost  normal  in  size. 

[lit TsoN  (j.  C). :  Half-Yearly  Report  o!  the  Entomological  Division, 
Department  o!  Agzicuiture,  Ceylon.  January  to  June,  1930.— 
Folio,  2  pp.  typescript.    [Peradeniya,  1930.] 

New  food-plant  records  are  given  for  species  of  Calotervi€S  and 
Coptotermes  attacking  tea  in  Ceylon.  The  results  of  treating  over 
200,000  tea  bushes  with  Paris  green  against  termites  [R.A.E.,  A,  xviii, 
105]  have  been  entirely  successful.  Recent  investigations  have 
shown  that  rubber  {Hevea  brasiliensis)  is  seriously  injured  by  Cah- 
tennes  {Neotermes)  greeni,  Desn.,  C.  {Glypiotermes)  ceylonicus,  Holmgr., 
and  C.  (G.)  dilatatm,  Bugnion  &  Popoff.  These  termites  gain  entrance 
to  the  lu -art wood  through  the  decayed  ends  of  broken  branches  and 
diseaseu  patches  of  bark,  particularly  those  affected  by  Ustulina.  In 
view  of  the  serious  status  of  Coptotermes  gesiroi,  Wasm.,  in  other 
countries  [cf.  xvii,  170],  the  discovery  of  a  local  species  of  the  genus. 
C.  c^^icus,  Holmgr.,  attacking  Hevea  is  regarded  with  apprehension. 

Young  plantations  of  Artocarpus  integrifolia  were  seriously  defoliated 
by  larvae  of  the  Bombycid,  Ocinara  vartans,  Wlk.  The  outbreak  ^^•as 
controlled  to  a  certain  extent  by  large  numl)ers  of  mynah  birds  {Acri- 
dotheres  tristis  nielanosternusj,  which  fed  on  the  caterpillars,  and  by  the 
predacious  Pentatomid,  Cantheconidia  (CantitecofM)  rohusta,  Dist. 
Laccifer  {Tachardia)  alHzziaet  Green,  which  yiel<k  the  local  lac,  caused 
severe  injury  to  young  plantations  of  Filicium  decipiens.  Kapok 
[Eriodfndron  anfractuosum)  was  seriously  damaged  by  the  weesil, 
Alcidrs  affahcr,  Boh.,  which  docs  not  appear  to  have  been  previously 
recordi'd  from  Ceylou-  The  adults  ieed  on  the  leai-stalks,  causing  them 
to  droop,  and  the  tunnelling  of  the  larvae  in  the  leading  shoots  produces 
deformation  of  the  tree.  Hydnocarpus  wighHana  was  attacked  by  the 
larvae  of  the  Tineid,  Pronomeuta  sarcopis,  Meyr.,  and  the  Nymphalid, 
Cirrachroa  thais  lanka,  Moore,  and  by  Pinnaspis  {Hemickmaspis) 
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theae.  Mask.    Cinchom  eaUsaya  was  damaged  by  Coccus  viridis. 

Large  tracts  of  land  have  been  cleared  of  prickly-i>ear  {Ofntntia 
diUenii)  by  Dactylopius  opuntiae.  Ckll.  {tometUosus,  auct.),  which  was 
mtroduced  in  1924  [xv,  100]»  and  the  experiment  has  proved  an 
unqualified  success. 

Lester-Smith  (W.  C).  HaK-Tearly  Report,  January  to  Imit  1980, 
€l  tbft  Oentnl  Ftent  PMti  ind  Mmm  Iiiipectont0  [Ceylon 
Department  of  Agriculture]. — Folio,  7  pp.  typescript.  [Peradeniya, 

idau.j 

Notes  are  given  on  the  more  important  insects  in  the  central  district 

f  Ceylon  that  are  declared  pests  under  the  Plant  Protection  Ordinance, 
No.  iO  of  1924  [R.A.E,.  A.  xiii.  72  ;  xvi,  447],  showing  their  present 
status  and  giving  a  brief  outline  of  the  legislation  concerning  each. 
Short  notes  are  also  given  on  minor  pests  in  the  same  area. 

DE  Mrr  (C.  N.  V  I  Half -Yearly  Report.  January  to  June  1930. 
of  the  Southern  Plant  Pests  and  Diseases  Inspectorate  [^Ceylon 

Dt  p.irtment  of  Agriculture]. — Folio,  2  pp.  typescript.  [Pera- 

deuiya.  193<).^ 

Brief  notes  are  given  on  tl-e  incidence  of  a  number  of  insect  pests 
(occurring  in  the  southern  tli^trict  of  Ceylon,  among  the  le^^s  usual  hein^ 
Pinnaspis  {Chionaspis)  Iheae,  Mask., on  tea,  and  Disphinclus  hunumlit,, 
\Mk.,  and  Fcnisia  [Pseudococcus)  virgata,  Ckll.,  on  betel  {Piper  betle). 

i>  Emmekez  df.  Chakmov  (D.).  [Insect  Pests  in  Mauritius  m  1928.  - 
Ann.  Rep.  Dept.  Acric.  Mauritiua,  1928,  pp.  6-3.  Mauritius, 
1929.    [Kecd.  1930.] 

Pests  occurring  on  sugar-cane  in  Mauritius  in  1928  were  9,'Sfff>?,>',< 
■  nterui,  Stoll  (pink  borer),  Diatraea  vcnosata,  Wlk.  {sacchanphai^a. 
i^jer)  (spotted  borer),  Rhizolrogus  pallens,  Arrow,  the  larvae  of  which 
destroyed  all  the  cane  stools  over  an  area  of  about  2  acres,  but  were 
controlled  with  calcium  C3ranide  followed  by  ploughing,  and  Chionaspis 
U%almsis»  Zehnt.,  in  the  coastal  belt.  The  situation  with  regard  to 
Lachnosterna  {Phy talus)  smithi,  Arrow,  has  been  reported  on  elsevdiere 
R  A  .E  .  A,  xviii,  140,  141"  ;  tlie  parasite,  Tiphia  purallela,  Smith,  wa-^ 
^islributecl  in  all  localities  where  it  is  not  yet  estahli^lied  and  wlierc  the 
pest  is  prevalent.  Other  pests,  besides  some  of  those  mentioned  in  the 
pre\ious  report  [xvii,  100],  included  a  mole-cricket  {Gryllotalpa) 
damaging  tobacco  seedbeds  ;  Brontispa  (Xiphispa)  limbata,  Waterh., 

'1  youi^  palms  ;  Thrips  tabaci,  Lind.,  on  onions  ;  Icerya  seychcllarum, 
Uestw..  which  attacks  various  trees  and  against  which  the  predacious 
Corrinellid,  NovtHS  (  Vecialia)  chermesina,  Muls.,  has  been  liberated 
iHim  rearings  in  the  laborators'  ;  the  Tineid,  Elachtstu  sji  .  on  sweet 
W^to  ,  the  Aphids,  Macrosiphum  picridis,  F.,  on  articiioke,  and 
^pkis  Utvaresi,  Del  G.,  on  Ciims ;  Scicnopsis  geminala.  F.,  which  was 
troublesome  in  seed-beds,  particularly  of  tobacco,  but  was  controlled 
by  applications  of  calcium  cyanide  ;  and  the  Pyralid,  Cr ambus  sey- 
chdUltts,  Fletcher,  on  lawns,  against  which  a  solution  of  caiciuim 
cyanide,  1  : 500,  gave  the  best  results. 
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Taylor  (J.  S.).  Notes  on  some  Soath  Afhcan  Lepidoplera. — £nt 
Rec.,  xUi,  no.  9,  pp.  122-123.   London,  September  1990. 

The  following  notes  made  during  the  last  two  years  in  the  Easten? 
Transvaal  are,  in  some  cases,  supplementarj'  to  those  already  noticei 
[RA.E.,  A,  xvi.  62].  The  adtilt  of  dmtmphUa  auragoidcs,  Hb.,  ii 
on  the  wing  during  the  day,  and  the  eggs  are  deposited  singly  on  the 
leaves  oi  cotton.  The  larval  and  pupal  periods  last  15-18  and  11-12 
days,  respectively,  in  March,  but  are  somewhat  shorter  in  summer. 
The  Tachinid,  Sericophoromyia  marshcdli,  ViUen.,  has  been  obtained 
from  the  larva  Tar  ache  nitidula,  F.,  also  feeds  on  cotton  leavir?. 
occasionaiiy  niakuig  a  small  puncture  in  a  boll.  A  gravid  female 
taken  in  the  field  deposited  741  ^ggs  over  a  period  of  7  days.  0\i- 
position  takes  place  at  night,  the  eggs  being  l^d  singly.  During  Blaitb, 
the  larvae  hatch  in  5-6  days  and  pupate  25-31  6ayi  later  in  toa^ 
cocoons  on  the  surface  of  the  soil.  Hibernation  occurs  in  the  pupal 
sta^c,  adults  emerging  during  October  and  November  The  pupa! 
period  varies  from  168  to  203  days.  The  larva  of  Anomis  sahulifera, 
Guen.,  has  been  found  on  cotton  leaves.  Pupation  takes  place  m  a 
loose  cocoon  in  the  soil,  the  adults  emerging  13-15  days  later  during 
Bfarch.  A  Tachinid  has  been  obtained  from  the  larva.  EubUmm 
Ifoekygonia,  Hmpsn.,  feeds  on  the  bracts  of  cotton  flowers  and  pupates 
among  the  bracts.  The  adult  emerges  during  March  after  a  pupal 
period  of  2id  days. 

Cirphis  leucosticha,  Hmpsn  ,  ornirs  commonly  on  the  tassels  <  f 
maize  before  they  ripen  and  while  partly  protected  by  the  sheathiiig 
leaves.  It  is  usual  to  find  several  larvae  feeding  on  one  tassel.  Pupa- 
tion takes  place  in  the  soil,  the  adult  emergmg  24  days  later  (Octobtr 
to  December).  Two  Tachinids  and  a  Sarcophagid  have  been  obtaowd 
from  the  larva.  A  larva  of  SphingamorpM  dUarea,  Cram.,  which  is 
one  of  the  commonest  fruit-sucking  moths  [R.A.E.,  A,  xvii,  351], 
was  found  feeding  on  the  foliage  of  Sderocarya  caffra.  The  Geometrid, 
Xanthorhoc  exorista.  Prout,  attacks  the  leaves  of  carrots,  sometimes  in 
large  numbers.  Pupation  takes  place  in  the  soil,  the  adults,  durine 
April,  emerging  2  weeks  later.  The  adults  of  the  Satumiid,  Nuduurdut 
xwUtesina  sub^.  ringUri,  \^chgrf.,  appear  towards  the  end  of  October 
and  the  larvae,  which  are  full-grown  about  the  end  of  March,  have  bea 
found  feeding  on  plum  foliage.  Pupation  takes  place  in  the  soil,  the 
pupal  stage  lasting  about  7  months.  LarN^ae  of  Lampides  {Lyaxena] 
baetica,  L. ,  have  been  observed  boring  into  and  feeding  on  the  contents 
of  pea  pods. 

Lean  (O  R.).  Expenments  on  the  Life  History  and  Control  o!  the 
Yam  Beetle  in  the  Benue  Province  of  Nigeria.— Ann.  BuH. 
Agric.  Jh'pi.  Xi^enu,  0/20,  pp.  43-57,  3  refs.  Lagus,  1929. 
[Reed.  1930.] 

Observations  on  the  Dynastid,  HeUroLigus  claudius,  Klug.  which 
feeds  on  yam  tubers  in  Nigeria,  were  continued  during  1928  [R.A.E 
A,  xvii,  298].  It  has  been  found  that  the  beetles  of  the  small  typt 
observed  towards  the  end  of  the  season  [xvii,  299]  belong  to  a  distmct 
species  of  Meter oligus.  The  beetles  were  far  less  numerous  than  in  the 
previous  year  in  the  area  examined,  and  there  seemed  to  be  a  general 
movement  westwiird.  Apparently  the  pest  is  serious  in  any  distric* 
for  a  few  years  only  and  then  moves  on.   An  extensive  breeding-grou&i 
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(^f  H.  Claudius  was  discovered  Lilong  the  Niger  and  some  of  its 
tributaries ;  there  is  probably  considerable  migration  of  adults  from 
the  breeding-grounds,  and  as  the  larvae  are  not  confined  to  the  yam 
fields  no  control  of  tius  stage  in  these  areas  is  possible  by  agricultural 
methods.  Lame  were  loimd  attackmg  grass  roots  and  on  one  faixn 
killed  about  70  per  cent,  oi  the  seedHngs  of  groimd-nuts  [AtaeMi 
hypogaea]  ;  they  also  destroyed  maize  seedlings  growing  among  yams. 
The  larval  habit  it  elsewhere  is  probably  restricted  to  localities  where 
moisture  conditions  are  suitable  through  the  dry  season.  The  method 
'^f  destroying  larvae  and  pupae  by  scattering  the  old  yam  heaps  and 
thus  exposing  them  to  the  sun  [xvii,  299]  was  tried  on  a  fairly 
large  scale.  The  indications  were  that  damage  was  reduced  by  about 
24  per  cent.,  but  owing  to  the  general  decrease  of  beetles  in  the  areas 
dealt  with,  the  experiment  must  be  regarded  as  inconclusive,  though  it 
^nll  be  continued,  and  it  is  thought  that  the  full  benefits  may  not  be 
marked  until  the  second  season.  Farmers  were  quite  wiUing  to  adopt 
this  method,  but  there  was  some  difference  of  opinion  regarding  its 
effect  on  the  subsequent  crop  of  gero  [Pennisetum  typhoideum].  Li^ht 
traps  ¥rere  of  no  value,  and  lemon  grass  ( Cymbopogon  sp.)  was  grown  with 
yams  as  a  deterrent  but  without  success. 


Hekozzi  (C).   Insilti  dammii  allft  hutalMlola  OMervati  dunnts  la 

launpagna  1929.  (Ossenraiioni  ed  appunti  preliminari.)  [Insect 
Pests  of  Sugar-beet  observed  during  the  Season  1929  in  Italy. 
P*reliminary  Observations  and  Notes.] — Indust.  saccarif.  ital., 
xxiii  nos.  1.2.4,  reprints  24,  19  &  28  pp.,  13  pis.    Genoa.  January, 

February,  April  1930. 

The  four  major  pests  observed,  which  are  dealt  with  in  considerable 
detail,  were  Conorrhynchus  {Cleonns)  mendicus,  Gyll.,  Cassida  vittata, 
Vilkrs,  Lixus  junci.  Boh.,  and  Chaetocnema  tibialis.  111.  The  egg, 
Wrva  and  adult  of  the  first  three  and  the  adult  of  C.  tibialis  are  described. 
They  all  hibernate  in  the  adult  stage  in  sheltered  situations. 

Tile  adults  of  Conorrhynchus  mendicus,  which  fly  Uttle  if  at  all, 
appeared  at  the  end  of  March.  In  July  all  stages  occurred  together. 
The  eggs  are  deposited  from  the  end  of  ^lay  until  early  September, 
at  the  rate  of  60-70  per  female.  They  are  laid  singly  round  the  collar 
of  the  beet  and  iiatcli  in  5-8  days.  The  larvae  attack  tixe  roots  and 
pupate  in  the  soil,  the  larval  stage  lasting  about  two  months.  The 
TO  new  adults  occurred  in  mid-August.  When  the  beets  are  har- 
vested, many  pupae  and  larvae  about  to  pupate  are  destroyed.  A 
romprict  clay  soil  is  preferred,  sandy  areas  being  almost  always  free 
irom  infestation.  The  chief  injury  by  the  ad-ilt  is  to  the  tender  leaves 
first  put  out,  but  adult  feeding  is  continuous  m  spring  and  summer. 
The  larvae  caused  a  crop  loss  of  up  to  60  per  cent.  The  adult  weevils 
parasitised  by  Rimimiia  dtmUUOa,  Mg.  [RA,E„  A,  xvii,  633]. 
The  larvae  occur  early  in  Hay.  and  the  admts  in  late  Ifay  and  June. 
This  Tachinid  also  attacks  two  other  weevils,  Brachycerus  undaius,  F., 
the  lar\'a  of  which  feeds  on  Liliaceae  including  cultivated  garlic,  and 
Larinus  cynarac,  F.,  the  larva  of  which  infests  artichoke,  etc.  Other 
natural  enemies  of  C.  mendicus,  which  were,  however,  of  little  imju  rt- 
*licc,  were  a  Carabid,  Pierostichits  mdus  var.  italicus,  Dej.,  and  au  ant, 
^^pkioma  enoHcum,  Latr.,  which  prey  on  the  larvae,  and  a  fungus, 
pntbabfy  BeamferiaglobuUfera,  which  kiUs  the  larvae,  pupae  and  adults. 
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The  measures  suggested  are  crop  rotation ;  early  sowing  ;  postpone- 
ment of  thinning  as  late  as  possible  ;  hand  collection  of  the  adults  ; 
spra>dng  with  4  per  cent,  barium  chloride,  which  is  only  effective  in 
warm,  sunny  weather  at  about  21 '  C.  [69-8°  F  ]  ;  treating  the  rows 
round  the  edge  of  the  held,  which  should  be  sown  densely,  with  1  per 
cent,  coUotdai  lead  arsenate  to  protect  the  plants  in  the  centre  untii 
the  temperature  becomes  sufficiently  high  to  ensure  good  results  with 
barium  chloride  ;  and  driving  in  turkeys,  especially  at  har\  est  time. 

The  adults  of  Cassida  vittata  appeared  in  the  second  half  of  April 
and  ox'iposited  soon  afterwards  Each  female  lays  2i)-3U  eggs  on  the 
leaves  over  a  period  of  15-20  days.  The  larvae  feed  and  pupate  on 
the  leaves,  the  pupal  stage  lasting  days  and  the  total  cycle  of  the 
fibrst  generation  36-40.  In  1929,  tfiree  overlapping  generations  occurred 
in  Cttitral  Italy  from  April  to  September.  In  a  very  hot  year  four  arc 
possible,  while  in  North  Italy  two  occur  normally.  This  beetle  is  less 
injurious  than  Cofiorrhynchus,  but  may  do  serious  damage  and  was 
responsible  in  one  case  for  a  cr<^p  loss  of  50  per  cent.    The  larvae  are 

Sarasitised  by  Telrastichus  bruzzonis,  Alasi,  Brachymena  vUripennis, 
first.,  and  Habroeytus  sp.,  but  the  last-named  Is  oi  httle  importance. 
Trickigramma  evanescens,  Westw.,  was  bred  from  the  eggs.  The 
measures  advised  are  spraying  with  1  per  cent,  colloidal  lead  arsenate 
as  soon  as  the  beetles  appear,  the  spray  being  repeated  two  or  three 
times  while  the  leaves  are  still  growing  vertically ;  collection  of  the 
adults  with  a  net ;  and  spraying  the  winter  quarters  at  the  foot  of 
various  plants  with  oil  emulsion  in  October  and  November. 

lAxusjmei  is  a  pul}  phagous  weevil  that  attacks  cabbage,  beans,  etc., 
as  well  as  Chenopodiaceae,  and  the  adults  spread  by  flight.  Oviposition 
occurs  in  the  second  half  of  May,  each  female  laying  about  30  eggs, 
on  the  mid-rib  or  on  the  aerial  part  of  the  root  when  the  latter  is  about 
\  inch  in  diameter.  The  larva,  which  hatches  in  8-10  days  in  April 
and  May,  feeds  in  the  mid~rib  and,  especially  during  drought,  bores 
down  into  the  root.  The  larval  stage  lasts  35-40  days,  and  the  pupal 
stage,  which  occurs  in  the  mine,  about  a  fortnight.  The  larvae  are 
parasitised  by  Mterobraccn  (Bractm)  intercessor,  Nees,  which  infested 
72  78  per  cent,  in  one  area,  two  species  of  Eurytoma,  Perilampus 
tialtcus,  F.,  Picroscytoides  ccrastops,  Masi  (which  may,  howvver.  possibly 
be  a  hypc-rparasite  attacking  M.  {nferrrs;snr  or  Eurvfoma).  and  a 
Taciiinid,  Zeuxia  cinerea,  Mg.  The  eggs  arc  attacked  b}-  a  Pteromaiid, 
possibly  Habrocyius  lixi,  Sarra  [xii,  513].  Control  is  difficult,  but 
hand  collection  from  the  various  food-plauats  and  sprajdng  the  latter 
with  1  per  cent,  lead  arsenate  may  be  of  some  value.  At  harvest, 
the  root-collars  and  leaves  should  be  cleared  away  at  once,  as  they 
contain  pupae  and  adults. 

The  Halticid,  Chaetocnenui  tibialis,  whu  h  attacks  a  variety  of  plants, 
though  beet  is  preferred,  destroys  the  leaves.  Young  plants  are  killed, 
and  older  ones  fail  to  devebp  normal  roots.  The  beetles  may  be  caught 
on  cloths  smeared  with  adhesive  and  dragged  through  the  fields  so 
that  the  unsmeared  side  brushes  the  plants,  and  naphthalene  may  be 
used  as  a  repellent. 

The  following  minor  pests  are  also  rccoidrd,  notes  on  control  being 
given  in  many  cases :  Snbcoccindla  viginin^uuluorpunciala,  L.,  Cebrio 
sp.,  AgrioUs  liHgiasus,  Kossi,  Epicauta  erythroc^hala^  Pall.,  Dastis 
{Ganocephaium)  pusiUus,  F.,  PhyUotreta  atira,  F.,  Long^anu$  pdUicidiis, 
Foudr.,  Hypoca$$idasubferruginea,Schi.,CassidaviheXfL.,  C.deflorata, 
Sufir.,  SiUma  humeraHs,  Steph.,  5.  Hneaia,  L..  Tanymecus  paUiatus,  F.< 
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Ltucosomus  pcdestris,  Poda,  Conorrhynchus  luigxonii,  Sol.,  Mecaspis 
caesus,  Gyll.,  Chromoderus  fasciatus,  Miill.,  Cyphocleomis  Hgrinus, 
Panz.,  Lixus  scabricollis.  Boh.,  L.  sanguineus,  Rossi,  Peniodonpunctatus, 
Villers,  the  sawfly.  Athalia  ctUbri,  Christ,  fw^coa  {Agroiis)  segetum, 
Schif!.,  Phtkorimaea  oedUUdla,  Boyd,  Pegomyia  hyoscyami,  Paiu., 
Cahcoris  norvegicus,  Gmel.,  Piesma  quadrata,  Fieb.,  Hysteropterum 
gryUoides,  F.,  Empoasca  (Ckhnia)  fUwescens,  F.,  andil^Ats  riMMtMS,  L. 

V.  FiNCK  (I.).  llOTlflgnng  all  Ifittd  gigoi  die  m^iMii^SM  Biai^ 
krankheiten  te  Bftniiw  mid  SModier,  inibeflondere  99gm  BtaXtm 
and  HanDiiM,  [A  Solution  of  Resin  as  a  Remedy  against  parasitic 
Bark  Diseases  of  Trees  and  Bushes,  particularly  Woolly  Aphis  and 
Exudation  of  Kesin.] — Die  kranke  P/ianze,  vii,  no.  5-6,  pp.  74-75. 
Dresden,  1930. 

A  25-30  per  cent,  solution  of  pine  or  spruce  resin  in  methylated 
spirit  is  stated  to  be  an  excellent  remedy  against  the  woolly  apple 
aphis  [Eriosonta  lanigerum,  Ilausm.]  and  the  flow  of  resin  due  to 
fungus  attack.  The  solution  is  brushed  over  the  bark  and  into  the 
cradEs.   It  is  obtainable  commercially. 

DouENCE  (A.).  Les  appAts  emiK>i8onn6s.  Lear  atilisation  dans  la 
InllA  oontvt  iM  eonemis  ta  euttiisei.— ^im.  Epiphyses,  xv, 
no,  1-2,  pp.  1-^6,  8  pp.  refe.  December  1929.  [Reed. 

1990.] 

This  is  a  general  and  comprehensive  review  from  the  literature  of  the 
use  of  poison  baits  against  pests  of  crops  and  includes  an  account  of 
the  insect  pests  against  which  this  method  may  be  successfully  employed. 
The  necessity  for  a  study  of  their  biological  characteristics  and  of 
adapting  the  bait  to  the  diet  of  the  pest  concerned  is  pointed  out,  and 
an  account  is  given  of  the  various  toxic  substances  and  attractants 
hitherto  employed.  The  insects  are  then  dealt  with  in  greater  detail 
onder  their  orders,  and  formulae  for  baits  that  have  proved  successful 
in  controlling  them  are  given.  The  advantages  and  dangers  of  poison 
baits  are  discussed,  and  the  legal  restrictions  to  which  their  use  is 
subject  in  France  are  recapitulated.  The  author  believes  that  this 
method  of  insect  control  is  capable  of  improvement  and  further  develop- 
ment, and  considers  its  importance  to  be  comparable  with  tliat  of 
Inologicai,  ciiemical  and  cultural  methods. 

Hakc}{ a  l  ( P  )  Les  ennemis  dn  puceron  lanig^re,  conditions  biolo^iques 
et  cosmiques  de  sa  multiplication. — TraitemenU.  —. 4  nn.  Epi- 
phyties,  xv,  no.  3,  pp.  125-181,  3  pis.,  10  figs.,  54  refl.  Fws, 
December  1929.   [Reed.  1990.] 

A  considerable  part  of  this  paper  on  the  enemies  of  Eriosoma 
ififugerum,  Hausm.,  which  is  the  continuation  of  a  study  on  its  biology 
and  morphology  [R.A,E.,  A,  xvii,  118],  is  devoted  to  an  account, 
chiefly  taken  from  the  literature,  of  Aphelinus  mali,  Hald.,  its  intro- 
duction from  North  America  in  1920  and  1921  [ix,  593],  and  its 
^^ibsequent  spread  and  distribution  in  France  up  to  1928,  with  brief 
records  of  its  introduction  and  progress  in  various  p;irts  of  the  world  and 
Holes  on  its  biology  [cf.  xiii,  177J.    According  to  observations  and 
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experiments  in  Ttance,  A*  maU  rarely  attacks  any  other  host  than  E. 
lamgenm,  and  then  only  closely  allied  species  of  Eriosoma,  and  the 
author  suggests  that  records  of  it  from  other  Aphids  are  due  to  mis- 
identification. 

Notes  based  on  observations  carried  out  near  Paris  over  a  period  of 
15  years  are  given  on  the  predacious  enemies  of  E.  lunigerum,  the  most 
important  of  which  are  Syrphids,  CoccineUids  and  Hemerobiids.  The 
extent  to  which  they  hold  the  Aphid  in  check  has  been  demonstrated 
by  field  tests  in  which  it  peaked  in  large  numbers  on  caged  trees, 
whereas  it  completely  disappeared  on  adjacent  ones  to  which  the 
predators  liad  access.  Drought  and  birds  are  minor  acccssor\'  factors 
m  the  control  of  the  Aphid.  It  was  observed  that  ants  in  attendance 
u^nAphis  pofni,  DeG.,  hindered  the  action  of  predators  upon  EHosowiM. 
Syrphids  observed  as  playing  an  important  part  in  the  control  of  E. 
^Mt^erfiifi include Syrphus  balteatus,  DeG.,  and  5.  ribesii,  L.  A  Chalcid. 
Pachyneuron  formosum,  Wlk.,  was  obtained  from  the  pupae  of  5 
haltecUus,  8-12  parasites  emerging  from  each  parasitised  pupa.  An 
Ichneumonid  has  also  been  reared  from  pupae  of  Syrphids  collected 
from  branches  that  had  been  previously  covered  with  E,  Lamgerum, 
but  the  enemies  of  these  flies  are  not  usually  sufficiently  numerous  to 
prevent  them  from  controlling  tHe*  latter.  The  most  important 
Coccinellid  predacious  on  E.  lanigerum  is  Exochamus  quadripustulaius, 
L.,  which  also  feeds  on  Diaspine  Coccids.  The  pupae  are  often  para- 
sitised by  the  Eulophid,  Lygdlus  epilachnae,  Giard.  The  parasites 
hibernate  in  the  larval  stage  in  the  host  pupa,  and  the  a  lulls  emerge 
in  the  following  June  to  oviposit  in  the  mature  larvae  and  probably 
also  in  the  early  pupae,  from  which  the  second  generation  emflges  in 
July  and  attacks  the  pupae.  E.  lanigerum  is  also  attacked  by 
Coccinella  sgptempanctata,  L.,  Adalia  bi punctata,  L.,  and  Chilocorus 
hipuslufiifiis,  L.,  although  the  latter  prefers  certain  Diaspine  Coccids 
often  found  toj^ether  -with  the  Aphid  on  the  bark  of  apple  trees.  Coc- 
cineUids predacious  on  it  in  other  countries  are  cited  from  the  literature. 

Hemerobiids  observed  to  prey  upon  E.  lanigerum  include  Chrysopa 
septempundata,  Wesm.,  C.  vulgans,  Schneider,  and  C.  wdtkeri,  McLachi. 
Observations  over  a  number  of  years  indicate  that  they  contribute 
largely  to  its  control,  particularly  when  it  reaches  its  maximum  in  the 
second  half  of  July.  Their  advent  is  indicated  by  the  presence  on 
infested  aj^ple  trees  of  egt^s  suspended  from  the  lower  surf:ice  of  the 
leaves  by  long  threads.  One  female  of  C.  scpiempuncUUu,  taken  from 
an  infested  apple  tree  on  28th  July  1925,  lived  for  8  days  and  laid 
132  eggs.  These  began  to  hatch  8-9  days  later.  Among  numerous 
predacious  Rhynchota,  the  most  important  is  Deraeocoris  ruber,  L. 
{Cap;u$  capillaris,  F.),  which  was  abundant  in  1924  on  trees  attacked 
b\  Eriosonm.  A  Trombidiid,  Allothrovi'nuvi  fiiliginosum,  Herm., 
destroys  tlie  Aphids  hibernating  in  the  cracks  of  the  bark  early  ia  the 
season,  and  a  second  generation  appears  later  in  tlie  year  among  the 
colonies. 

The  fungous  parasites  and  symbionts  of  E.  lanigerum,  the  physio- 
logical and  economic  significance  of  which  is  still  undefined,  the  effect 
of  temperature  and  humidity  on  it,  and  resistant  and  susceptible 
varieties  of  apple  are  ])rietly  discussed.  Otlier  food-plants  on  which 
the  Aphid  has  been  found  in  France  are  Pyrus  japonica  (Japanese 
quince)  and  certain  species  of  Cufimeasier.  The  various  insecticides 
used  in  the  control  of  £.  lanigmm  during  the  past  50  years  in  all  parts 
of  the  world  are  reviewed  from  the  literature. 
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ZoLOTAREVSKY  (B.  N.).  Lo  chquet  migrateur  {Locmta  migraioria 
capita  Sauss.)  k  BIadaga9car.—i4 nn.  Epiphyties,  xv  (1929),  no.  4, 
pp.  18S-236.  2  pis..  1  map,  8  figs.,  30  refs.    Paris,  May  1930. 

The  history  of  locust  outbreaks  in  Madagascar  is  reviewed  ;  swarms 
Wf're  present  in  some  parts  of  the  Island  annually  from  1901  to  1906 
<xxid  from  1909  to  1915.  The  last  great  outbreak  started  in  the  southern 
districts  in  1923,  and  during  the  succeeding  years  the  locusts  gradually 
moved  northward,  until  in  1927  the  whole  of  the  Island  was  invaded. 

The  form  of  Locusia  migratoria,  L.,  inhabiting  Madagascar  possesses 
'-ertain  fi.xed  peculiarities  distinguishing  it  from  those  inhabiting  the 
surrouncling  islands  and  the  African  Continent.  The  author  gives 
tables  demonstrating  the  differences  between  the  African  and  Mada- 
gascar forms,  and  considers  the  latter  a  distinct  subspecies,  Locusia 
migratoria  cafnio^  Sauss.  Descriptions  and  figures  are  given  of  the 
phases  soliiaria,  gregana,  hansiens,  dissocians  and  cangregans,  with 
detailed  comparative  accounts  of  the  characteristic  beha\nour  of  each 
of  these  phases.  The  migrating  locusts  oviposit  in  any  kind  of  soil  if 
it  is  sufl[icientl\-  soft  tu  be  penetrated  by  the  female,  showing  a  preference 
for  ground  witii  scanty  vegetation ;  oviposition  usually  occurs  on  hills 
above  the  reach  of  floods. 

From  a  survey  of  the  ecological  conditions  in  various  parts  of  the 
Island*  the  author  concludes  tUat  the  true  breeding  grounds,  where 
the  species  permanently  exists  and  from  which  it  migrates  in  years  of 
mass  outbreaks,  are  to  be  found  in  the  southern  districts.  There,  at 
the  beginning  of  the  dry  season,  the  locusts  are  forced  to  concentrate 
in  small  areas  of  fresh  grass  growing  in  tiie  more  humid  depressions  of 
the  ground  ;  the  solitary  locusts  of  the  following  generation  oviposit 
in  these  restricted  areas,  and  this  concentration  of  egg-pods  may  lead 
to  the  production  of  the  phase  congregans,  and  then  of  the  phase 
^re^aria.  If.  as  is  probable,  a  diapause  can  occur  in  the  egg-stage  of 
this  locust,  the  concentration  would  be  further  increased  by  successive 
ovipositions  during  the  dry  season  and  simultaneous  hatching  of  eggs 
after  the  first  rams.  The  Island  may  be  divided  into  four  regions, 
^"iz..  the  zone  of  permanent  br^ding  grounds,  south  of  the  Onilahy 
Hiver  ;  the  first  emigration  and  swarming  zone  on  the  plateaux  of  the 
south-west  and  west  ;  the  second  emigration  zone  on  the  plateaux 
of  thf  western  side  of  the  central  massif;  and  the  zone  which  is 
occasionally  visited  in  the  mountain  region  of  the  centre  and  wooded 
regions  of  the  east. 

The  routes  foUowed  by  the  swarms  in  their  general  movement  are 
described  [cf.  R.A.E.,  A,  xvii,  538],  and  arguments  are  advanced 
against  the  theory  that  locusts  invading  Madagascar  originate  on  the 
Ahican  Continent. 


Gauiiont  (I  )    CkwdillQiit  gfatoles  de  pulluUttiaii  dat  ApliidM.— 

Ann.  Epiphyties,  xv,  no.  5,  pp.  253-316,  18  figs.,  numerous  refs. 
Paris,  June  1930. 

The  author  has  made  a  detailed  study  of  Aphids  in  France  and 
«r»f  the  general  factors  regulating  their  reproduction  and  abundance, 
iit*  discusses  the  climatic  conditions,  which,  acting  regularly  and 
i^riudically,  have  deterniinrd  various  ada})t:itions  and  modifications 
of  the  liie-cycle,  the  foud-plants  of  a  large  imnibcr  of  species,  explaining 
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their  distribution  on  different  parts  of  the  plants,  and  conditions  of; 
comnicnsalism,  particularly  between  Aphids  and  ants. 

Other  factors  act  intermittently  and  irregularly  on  the  ditierent 
generations,  the  most  important  of  these  being  predators  and  parasites. 
The  value  of  several  species  of  Syrphids  as  predators  of  Aphids  has 
previously  been  discussed  [RA,E,,  A,  xvii,  409] ;  their  importance  is 
unfortunately  limited  by  a  number  of  Hymenopterous  parasites,  of 
which  a  list  is  given.  Certain  Aphidiine  Braconids,  such  as  Aphidius, 
Ephedrus  and  Praon,  are  valuable  parasites  and  sometimes  destroy 
large  colonies  of  Aphids,  but  are  themselves  killed  by  hyperparasites,  of 
which  the  commonest  are  AUotria  spp.  About  the  end  of  April,  when 
the  Aphidinae  are  present  in  their  greatest  numbers,  Coccinelllds 
begin  to  appear  as  valuable  predators;  they  are  at  the  height  of  their 
activities  in  July,  but  gradually  die  off  towards  the  winter  as  a  resuh 
of  the  work  of  insect  enemies  and  birds.  In  each  season  these  factors 
interact  differently,  sometimes  favouring  and  sometimes  limiting  Aphid 
abundance. 


James  (H.  C).  Repellent  Banding  to  control  the  Ants  attending  the 
Common  Coffee  Mealy-bug. — ^Roy.  8vo,  ii4- 14  pp.,  3  figs.  Nairobi, 
Dept.  Agric,  Kenya,  ld30. 

Repellent  bandint,^  against  Pheidole  punctulata,  Mayr,  as  an  indirect 
means  of  controlimg  the  common  coffee  mealybug  [Pseudococcus 
lUaHfim,  Ckll.]  in  Kenya  is  discussed  in  greater  detail  than  in  the 
report  already  noticed  \cf,  R.A,E,,  A,  xvi,  310].  The  author  points 
out  that  as  the  high  boiUng-point  tar  oil/ which  has  proved  the  most 
effective  repellent  [he.  Ht.]  is  kno\\Ti  commercially  as  "  cresoto,"  it 
has  often  been  confused  with  creosote,  a  substance  that  is  only  effective 
as  an  ant  repellent  for  a  very  short  time  and  is  much  more  injurious  to 
the  trees.  He  therefore  adopts  the  spelling  "  kresotow,"  in  the  hope 
that  this  ¥dll  come  into  general  use.  When  satisfactory  kresotow  is  not 
procurable,  a  mixture  of  castor  oil  with  mercury  bichloride,  api^ed  on 
the  under  surface  of  paper  cones,  should  be  used.  It  is  prepared  by 
shaking  up  |  oz.  mercury  bichloride  in  a  little  methylated  spirit  until 
the  crystals  are  resolved  into  a  tine  precipitate,  and  adding  this  mixture 
to  3  oz.  resin  melted  in  7\  oz.  castor  oil,  while  the  latter  is  still  warm 
but  not  hot.  Bands  treated  with  this  mixture  will  require  renewal 
after  about  10  weeks,  but  two  applications  should  be  sufficient  in  a 
normal  year.  Adhesive  preparations  are  more  effective  than  any 
others  and  usually  act  for  a  longer  period,  but  they  destroy  a  nuinA>er 
of  beneficial  insects. 

Handing  should  be  undertaken  sufficiently  early  to  save  tlie  flowers 
of  the  main  crop.  Where  liowcrings  during  the  short  rains  are  very 
small,  it  is  probably  uneconomical  to  baud  for  them,  especially  as  the 
bands  would  require  renewal  before  flowerings  in  the  long  rains.  When 
only  a  part  of  a  plantation  is  banded,  the  untreated  areas  should  be  kept 
under  close  observation,  as  the  ants  and  mealybugs  may  migrate  £roin 
the  banded  trees. 

Details  are  given  of  the  methods  of  preparing  and  applying  the 
bands,  with  an  estimate  of  the  cost  in  each  case.  The  use  of  metal 
cones  is  discussed.  These  have  proved  effective  when  efiftciently 
applied,  but  it  is  difficult  to  teach  natives  to  adjust  them,  and  the 
initial  cost  is  relatively  high. 
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GoooEY  (T.).  On  %  tmtAMt  ntw  KemaMto*  TyUnehinema  ascinellae 
WBn»  el  sp.  n.,  paniitic  on  fhe  Mb-ily«  Oscinclla  frit  L.,  attaokmg 
Oats.— P/ii7.  7>ans.  i?.  Soc,  (B)  ccxviii.  pp.  315-^343,  5  pis..  1  fig., 
1 1  refs.   London,  28tb  June  1930. 

Tylehchinema  osdndlae,  gen  et  sp.  n.,  is  widely  distributed  in 
England  and  Wales  as  a  parasite  of  Oscinclla  frit,  L.  A  Wief  cnitline  of 
the  life-history  of  the  fly  on  oats  and  wild  grasses  is  given  \cf.  R.A  .E., 
A,  xii.  284,  etc.].  Enslieathed  larvae  and  young  adults  of  both  sexes  of 
liie  Nematode  were  found  in  oat  stems  attacked  by  Oscinclla ;  they 
were  present  only  in  the  debris  surrounding  the  larvae  of  the  fly.  The 
male  worms  die  after  fertilising  the  females,  one  or  more  of  which  enter 
the  fly  larva,  probably  through  the  skin.  The  worm  remains  within 
the  hovt  thro\ighout  its  metamorphoses,  becoming  parasitic  in  the 
abdoininiU  cavity  of  the  fly.  It  then  produces  large  numbers  of  larval 
Nematodes,  which,  after  undergoing  one  or  two  moults,  enter  the  in- 
testine of  the  host  and  are  voided  through  the  anus.  They  lind 
their  way  into  the  plant  tissues  surrounding  the  larvae  of  the  fly, 
where  they  undergo  two  further  moults  before  becoming  adult.  Para- 
sitism of  the  fly  generally  results  in  sterilisation  in  both  sexes,  by  pre- 
venting the  development  of  the  reproductive  organs.  As  many  as  14 
percent,  of  the  first  generation  of  the  fly  were  found  parasitised,  and  of 
the  second  generation  up  to  5  per  cent. 
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Jamfs  (!{  C )  Methods  for  the  Biologioal  Control  of  the  Common 
Coffee  Mealy-bug. — Roy.  8vo,  iv+16  pp.,  5  pis.  Nairobi,  Dept. 
Agric,  Kenya.  1930.  . 

In  employing  methods  of  biological  control  against  the  common 
cotfeem^ybug  [Pseudococcus  lilacinus,  Ckll.]  in  Kenya,  the  destruction 
or  excltision  from  the  coffee  trees  of  ants  is  a  necessary  preliminary 
op'  ration  :  the  best  means  of  doing  this  appears  to  be  banding  [R.A.E., 
A,  xviii,  566].  It  has  been  found  feasible  to  collect  large  numbers 
of  CocdneUids  }>redacious  on  P,  liiadnus  from  other  plants  both  wild 
an^  cultivated,  in  a  short  time,  provided  that  the  necessary  labour  is 
available.  A  list  is  given  of  the  plants  on  which  mealybugs  and 
consequently  the  predacious  Coccinellids  have  been  found.  It  is  not 
desirable  to  begin  collecting  more  than  a  month  before  the  beetles  are 
likely  to  be  required  in  the  plantation.  It  is  suggested  that  these 
beetles  should  be  accumulated  in  storage  insectaries  and  fed  on  mealy- 
bags  or  artificial  food  for  liberation  at  the  time  of  the  principal  flowerings, 
when  the  most  severe  infestations  of  P.  lilacinus  usually  occur.  An 
infestation  is  usually  unevenly  distributed,  and  the  transference  of 
loccinellids  from  lightly. infested  to  more  heavily  infested  trees  may 
br  of  assistance. 

The  breeding  of  one  or  more  species  of  predators  is  also  recommejided, 
in  order  that  a  supply  may  be  ready  for  immediate  colonisation  on  small 
outbreaks  of  the  mealybug  so  as  to  prevent  its  spread.  Liberations  of 
predators  on  general  infestations  are  practically  useless,  because  the 
I  bss  of  crop  will  already  have  taken  place.  Chilocorus  angolcnsis. 
Crotch,  is  particularly  suitable  for  breeding  pur]X)ses,  it  i.s  com- 
paratively large  and  therefore  easy  to  handle,  and  is  the  mo.st  efficient 
predator.  The  adult,  pupa  and  larva  are  brielly  described.  In- 
stmctions  are  given  for  the  growing  of  potato  sprouts  on  which  the 
mealybugs  are  resaed,  and  for  the  construction  of  breeding  cages  and 
trays.  The  methods  of  collecting,  rearing  and  liberating  the  Coccinel- 
lids are  described. 


UE  Upiney  (J.).   Contribution  k  T^tude  du  oomplm  biologiaiM  4e 

Lyniantria  di'spar. — Metn.  Soc.  Sci.  naf.  MaroCt  3Kxiii,  100  pp., 
4  figs.,  numerous  refs.   Kabat,  15th  May  1930. 

The  author  has  made  a  detailed  study  of  the  bionomics  of  Portketria 
Lymaniria)  dispar,  L.  (gipsy  moth)  as  a  pest  of  cork  oak  in  Morocco, 
^■ith  special  reference  to  the  factors  limiting  its  abundance.    Much  of 
•he  information  has  been  prcxaously  noticed  [R  A  H..  .\,  x\i,  314; 
xvm,      etc.],  but  further  data  on  the  life-cycle  and  tiie  habits  of  the 
^^f^  are  added.  Among  the  beetles  destroying  the  egg-masses  is  the 
Dermestid.  AfUfurmus  verbasci,  L.,  which  is  frequently  associated  with 
^''ogoderma  versicolor,  Creutz.,  and  Tenthroidts  itiaroccamts,  Reitt., 
biology  of  whicli  is  described  and  whirh  is  quite  as  important  as 
Trogodernui     The  life-cycle  ot  the  larval  parasite,  Ap^nilrlrs  solitarius, 
'^tz.  {of  which  the  author  considers  A.  mela}Wi>cdi(s^  Katz.,  to  be  a 
^ynon\Tn]  is  compared  with  that  in  America  [x,  403].    In  both  coun- 
^  the  long  period  when  suitable  larvae  of  Porihetria  are  not  available 
passed  as  a  third  stage  larva  within  the  cocoon,  but  in  Morocco  a 
partial  third  generation  may  be  completed,  the  adults  of  which  die 
Without  reproducing.    During  1926-29,  ]>arasitism  by  this  species 
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was  fuuiid  to  reach  about  15-20  per  cent.,  and  MeUorus  puichn^comis. 
Wesm.,  parasitised  an  average  of  8  per  cent,  of  the  larvae.  The 
Tachinid.  Sturmia  inamspicua,  Mg.,  of  which  the  Ufe-cyde  is  incom- 
pletely known,  is  of  much  less  importance  with  regard  to  P.  dispar. 

The  interactions  of  the  factors  producing  mortality  of  P.  dispar 
aiul  the  consequences  of  these  interactions  are  discussed.  The  author 
considt  rs  tliat  in  tlie  present  stage  uf  knowledge  it  is  impossible  to 
define  precisel)  the  effect  of  any  insect  enemy  or  other  factor  in  limiting 
the  numbers,  but  he  discusses  certain  geneial  theories  arising  from  his 
observations  and  from  those  of  other  workers.  Although  muoi  is  hoped 
from  the  successful  introduction  of  the  egg  parasite,  Ooencyrtus 
{Schcdius)  kmvanae,  How.,  the  rearing  of  which  is  described,  the  author 
considers  that  it  will  only  represent  one  of  a  complex  of  factors  limiting 
the  numbers  of  P.  dispar. 


Mercet  (R.  G.).  Lm  AteWnMoB  de  Eqpa&u — Rev,  Bud.  forest.  Umnd., 
Ser.  B.  i,  no.  1.  pp.  3-28;  ii,  no.  %  pp.  29-106.  16  figs.  Madrid. 
1929^. 

This  paper  is  a  survey  of  the  Aphelinids  of  Spain.  In  the  first  part 
the  author  discusses  the  status  of  the  Aphelinida£»  which  he  regards 

as  a  separate  family,  comprising  the  subfamilies  Pti:roptrin.\e  and 
Aphhlimnae  and  quite  distinct  from  the  ErLoPHlDAK.  It  mij^ht 
however,  be  included  in  the  Encyrtidae,  which  would  then  conipnse 
the  six  subfamiUes,  Pteroptrin.\e,  Aphelininae,  Signiphori.n.\e, 
Antheminae,  Arrenophaginae,  and  Encyrtinae  ;  a  key  to  these  is 
given.  A  general  account  of  the  morphology  and  biology  of  the  Aphe- 
linids is  given,  and  their  economic  importance  and  the  methods  for  using 
them  against  various  pests  and  for  preparing  specimens  for  study  art' 
briefly  reviewed.  The  second  part  includes  notes  on  the  classitir:\tioii, 
distribution  and  hosts  of  the  Eurup<'an  f^enera  and  Spanish  species, 
with  keys,  the  former  and  some  of  tlie  latter  beuig  described. 


Thompson  {W.  R  ).  Reaction  of  the  Fhagooytot  oi  Arthropods  to  their 
inlmial  Insect  Parasites.  Xature.  cxsv,  no.  3154,  pp.  565-666, 
5  refs.   London.  12th  AprU  1930. 

A  brief  review  is  given  of  the  literature  on  phagocytes,  with  particular 

reference  to  their  action  on  the  parasites  of  insects.  From  a  summar\ 
of  the  data,  no  support  is  afforded  for  the  \new  that  tlie  adaptation 
of  an  internal  inset  i  jiarasite  to  its  host  consists  essentially  in  the 
development  of  substances  destined  to  repel,  or  in  structures  designed 
to  afford  protection  from,  phagocyte  attack.  It  has  long  been  known 
that  phagocytes  become  abundant  in  the  pupal  period  of  the  host, 
during  which  time  they  migrate  into  and  destroy  the  degenerating 
larval  tissues,  but  there  is  no  reason  to  suppose  that  this  period  ' 
dangerous  one  for  internal  parasites,  or  that  they  require  protection  ti 
enable  them  to  survive.  The  idea  that  phagocytes  break  dovsni  tht 
tissues  of  the  parasites  they  attack  and  that  the  substance  of  the  latter 
is  built  up  into  the  tissues  of  the  host  seems  also  to  be  contrary  to  the 
J'acts  [cf.  R.A.E.,  A.  xviii.  229,  230]. 
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SnticKLAND  (£.  H.).  Phagocytosis  o!  internal  Insect  Parasitoi.— 
Nature,  cxxvi,  no.  3168,  p.  95.    London,  Idth  July  1930. 

In  commenting  on  the  arguments  in  the  preceding  paper  that  living 
i  arasitic  eggs  and  larvae  do  not  form  centres  of  attraction  for  the 
phagocytes  of  their  insect  hosts,  the  author  considers  that  it  may  be  true 
in  the  majority  of  cases,  but  that  it  is  !iot  an  invariable  rule.  He  refers 
lu  studies  undertaken  with  Gi>yiia  spp.  in  Noctuid  larvae  \^li.A.E.^ 
A,  xii,  51]  ;  the  rapid  death  of  small  unfed  larvae  of  the  former  was  due 
in  some  manner  to  their  enclosure  in  a  phagocytic  cyst.  It  certainly 
presented  an  impassable  barrier  against  their  essential  passage  to  the 
supra-oesophageal  ganglia. 

The  Braconid,  Meteorus  vul<:(aris,  Cress.,  was  also  itidiiced  to  oviposit 
in  Noctuid  larvae  of  various  instars.  In  the  more  immature  hosts  the 
eggs  hatched  and  tlie  larvae  were  not  attacked  by  phagocytes  except 
in  the  event  of  their  death.  When,  however,  the  parasite  oviposited 
in  larvae  already  contracting  in  preparation  for  pupation,  after  three 
lavs  the  eggs  had  increased  in  size,  but  were  surrounded  by  dense 
phagocytic  cysts.  It  is  possible  that  the\'  had  succumbed  before  the 
phagocytes  were  attracted  to  them,  but  their  enlargement  indicated 
that  they  were  viable  after  they  had  entered  the  body  cavity  of  the 
hosts. 


HoRi  (M  ).  Studies  on  the  noteworthy  Species  of  Plant  Lice  (Aphididae) 
in  Hokkaido.  [In  j apanese.]—Rep.  Hokkaido  Agric.  Expt.  Sta., 
no.  23,  163  pp.,  2  pis.,  72  figs.  Sapporo.  October  1929.  [Reed. 
1930] 

A  general  account  is  given  of  the  external  morphology,  biology, 
natural  enemies  and  control  of  the  Aphids  found  in  Hokkaido,  and 
42  species  of  economic  importance  are  described,  with  notes  on  their 
bionomics  and  the  injury  they  cause.  Myxm  malicolens  p  n.,  infests 
the  lower  SUl&ce  of  the  leaves  and  the  young  shoots  of  apple  near 
Sapporo.  The  eggs  hatch  at  the  beginning  of  May  and  winged  lorm.s 
appear  at  tlie  end  of  the  uvnitli.  the  following  two  or  three  generations 
migrating  to  an  unknown  summer  food-plant.  Rhopalosipkumkiku, 
sp.  n.,  attacks  ChrysarUkemum,  and  Anur aphis  ammobii,  sp.  n.,  is 
injurious  to  the  flowersand  youngstalksof  ilmmo6>iMfia^«ffi.  Anuraphts 
piricok,  Okam.  &  Takah..  infests  the  leaves  of  pear.  The  eggs  hatch 
at  the  beginning  of  Mav,  and  winged  forms  appear  in  Jmie  and  migrate 
to  Artemisia  vulgaris  kiwifschuticu.  the  roots  of  which  are  attacked 
during  the  ^ummpr.  The  autumn  migrants  return  to  pear  in  October. 
Prociphilus  kuuunai,  Monzen,  occurs  on  pear  in  spring,  and  spends  the 
summer  on  the  roots  of  Rumex  crispus  japomcus,  Gohaishia  japanica. 
Mats.,  passes  the  winter  on  Ulmus  japonica,  and  the  summer  on 
EUukolUia  pahini. 

LoPE2  (A.  W.).  AUltty  ol  matnn  Grubs  of  Leucopholis  vrorata 
(Coleoptera,  Metolonthidae)  to  survive  Submergence  in  Water.— 
PhUipp.  J.  Sci.,  xUi.  no.  2.  pp.  307-308.    ManUa.  June  1930. 

Alaborator\  experiment  was  carried  out  to  determine  whether  mature 
grabs  of  Leucopholis  irrorata,  Chevr.,  which  does  considerable  damage 
tosugar-cane  in  the  Philippines,  could  be  killed  by  submerging  infested 
fidds.   Under  the  conditions  of  this  expermient,  which  m  some  respects 
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were  more  severe  than  field  ones,  25  per  cent,  of  the  larvae  surviv^i 
submergence  tor  96  hours,  whereas  72-5  per  cent,  of  the  control  la.iv.ie 
survived  a  lOO-hoiir  period.  As  the  mortality  in  the  controls  was  so 
high,  all  the  deaths  among  the  submerged  larvae  cannot  be  attributed 
to  the  water. 

Haseman  (L  )  &  SvLLiVAN  (K.  C).    [MlsceUaneous  FMi  In  Missouri 

in  1927-28J— Missouri'  Agric.  ExpL  Sta.,  no.  272,  pp.  57-62. 
Columbia.  Mo.,  May  1929.    [Reed.  1930.] 

In  experiments  on  the  effect  of  heat  on  various  insects  that  infest 
stored  products,  it  was  found  that  though  the  susceptibility  of  the 
species  varied  somewhat,  all  were  killed  by  exposure  to  125*^  F.  for 
24  hours,  whereas  20  different  kinds  of  seeds  were  not  injured  by  24 
hours'  exposure  to  140  F.  Carbon  bisulphide,  at  the  rate  of  1  lb, 
to  500  cu.  ft.  and  at  a  temperature  of  90°  F.,  destroyed  all  the  insects 
in  24  hours,  and  seeds  were  not  injured  when  the  same  amount  was 
used  to  25  cu.  ft.  Paradichlorobenzene,  at  the  rate  of  1  lb.  to  100  cu.  ft. 
killed  all  insects  in  48  hours,  and  did  not  injure  seeds  at  the  rate  of 
1  lb.  to  1  cu.  ft. 

Observations  on  the  strawberry  crown  borer  [Tylodenna  fragariae, 
Riley]  show  that  the  winter  is  passed  in  the  adult  stage,  in  the  debris 
and  soil  in  the  strawberry  beds.  Feeding  may  occur  on  warm  daj's  in 
winter.  Since  the  adults  feed  to  a  considerable  eictent  between  mating, 
which  takes  place  in  March,  and  oviposition,  spraying  with  2  lb.  lead 
arsenate  to  50  U.S.  gals,  water  or  dusting  with  85  lb.  hydrated  lime  and 
15  lb.  lead  arsenate  during  March  and  April  materinllv  reduces  the 
damage  caused.  Treated  ])lots  yielded  258  more  U.S.  qts.  of  fruit  to 
the  acre  tlian  untreated  ones.  The  beetles  may  live  and  continue  to 
oxiposit  until  July  or  August,  feeding  on  the  foliage  throughout  this 
period.  Counts  made  in  a  badly  infested  field  in  the  south-western 
district  of  the  State  revealed  approximately  34,000  adults  to  the  acre. 

In  tests  in  which  the  value  of  various  dusts  and  sprays  containing 
lead  arsenate  against  insect  pests  of  apple,  particularly  the  codling  moth 
[Cydia  potnonella,  L.],  was  compared,  it  was  found  that  the  dusts  were 
just  us  effective  and  covered  the  foliage  better  than  the  sprays,  but 
did  not  adhere  so  well.  It  may  be  possible  to  eliminate  the  spray 
residue  problem  by  using  dusts  for  late  summer  aj^lications.  In 
experiments  on  timing  the  applicati  ii  of  various  sprays  and  dusts 
with  the  emergence  pmods  of  the  Spring  brood  of  C.  pommdla,  it  was 
found  that  control  was  easy  in  one  locality,  where  emergence  occurred 
normailv  and  quick Iv  increased  to  a  peak,  but  was  more  difficult  in 
another  district,  where  on  account  of  late  snow,  two  peaks  occurred, 
the  moths  continuing  to  emerge  for  about  a  month  between  them. 

Ooaniy  Agricultural  Commissioners^  Notes.— ilf on.  Bull,  Dept.  Agrk. 
California,  xix,  no.  5,  pp.  373-380.   Sacramento,  Cal.,  May  1930. 

H.  J.  Ryan  reports  that  an  infestation  by  PhxUoxcra  in  a  vineyard 
in  Los  Angeles  County,  the  only  one  ever  found  m  the  comity,  is  now 
well  under  control.  All  the  vines  have  been  pulled  up,  with  as  much 
of  the  root  as  possible.  Over  3,500,000  individuals  of  CwyptolaemMS 
[montrouxieri,  Muls.]  have  been  liberated  in  Citrus  orchards  in  three 
weeks  against  the  citrophilus  mealybug  [Pseudococcns  ^ahani,  Green  . 
infestation  by  which  appears  to  be  less  severe  than  in  recent  years. 
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D.  P.  Wheeler  states  that  LepiUosaphes  Jicus,  bigii.,  a  pest  of  tigs  in 
Tulare  county,  is  to  be  found  all  the  year  round  on  the  leaves,  fruits 
aad  limbs  of  the  trees,  the  fruit  and  smaller  limbs  being  preferred. 
Experiments  showed  that  it  can  be  completely  controlled  by  a  thorough 
application  of  a  dormant  oil  spray  just  before  the  leaves  come  out. 

T.  D.  Urbahns  reports  that  Malacosoma  disstria,  Hb.,  has  caused 
considerable  injury  during  the  last  two  seasons  in  Sutter  county 
to  the  foliage  of  prune  and  peach  trees.  In  many  cases  the  moths 
tying  from  neighbouring  uncultivated  lands  in  the  summer  deposited 
their  eggs  on  the  trees.  On  peach,  infestaticms  are  largely  prevented 
hy  reijular  orchard  pruning,  many  of  tlie  eggs  which  are  hiid  <jn  the 
twigs  being  thus  destroyed.  In  ])riine  orchards,  however,  the  eggs 
remain  on  the  trees,  and  the  larvae  liiiaiiy  appear  in  destructive 
uumbers.  Spiaymg  with  3  lb.  basic  lead  arsenate  to  100  U.S.  gals, 
water,  as  soon  as  injur}'  becomes  apparent  and  while  the  larvae  are 
small,  has  proved  very  effective. 

A.  E.  Bottel  reports  that,  in  general,  injury  to  Citrus  by  the  citrus 
thrips  [Scirtothrips  citri,  Moult.]  has  slightly  increased  during  the 
{>a>t  few  years  in  Ri\  erside  county.  In  areas  where  the  damage  is 
severe  enough  to  necessitate  it,  one  application  of  hnely  ground  sulphur 
dust,  between  the  blossoming  period  and  the  time  the  fruit  is  as  large 
as ;.  pea,  gives  sufficient  control.  The  total  cost  of  dusting  an  acre 
(luring  the  past  season  has  been  about  £1.  Deilephilia  [Cehrio) 
'  naila,  F.,  has  caused  serious  injur>'  to  a  large  variety  of  plants. 
Vinc^  were  attacked  in  several  localities  and  all  the  new  season's 
growth  destroyed.  In  some  cases  the  migratiug  larvae  were  destroyed 
by  digging  trenches,  8-10  ins.  deep,  across  their  line  oi  advance.  Quick- 
lime was  placed  in  the  trench  to  kill  them,  or  holes  were  dug  at  intervals 
of  50-100  feet  in  which  they  were  killed  with  oil.  Infested  plants  should 
be  sprayed  with  4  lb.  lead  arsenate  to  100  U.S.  gals,  water. 

Fajardo  (T.  G.).  Studies  on  the  Hoiaie  Disease  of  the  Bean  {Phaseohts 
vulgaris  L.). — Phytopathology,  xx.  no.  6,  pp.  469^94,  8  figs., 
23  reis.    Lancaster,  Pa.,  June  1930. 

Bean  mosaic  is  one  of  the  most  serious  diseases  of  beans  {Phaseolus 
lulgaris)  in  the  United  States,  where  it  is  co-extensive  with  their 
cultivation.  The  general  symptoms  and  effects  of  the  disease  are 
de-^cribed,  including  symptoms  of  plants  infected  during  the  season 
and  plants  originating  from  infected  seed.  Although  the  virus,  which 
'ippears  to  be  present  in  all  aerial  vegetative  parts  of  plants  affected 
with  mosaic,  is  normally  transmitted  through  the  seed,  it  has  ateo 
been  successfully  transmitted  by  Aphis  nwncis,  L.,  Myzus  persicae, 
Sui/-  Macrosiphum  gei,  Koch  {solanifolii,  Ashm.),  and  one  species 
f>f  mealybug.  A  higher  percentage  of  infection  was  produced  by  15  or 
^  re  infected  Aphids  on  a  plant  than  by  smaller  numbers,  although  a 
>»ii^le  infected  individual  of  either  A.  rumicis  or  M.  persicae  was  found 
to  cause  infection  in  some  cases.  Tests  with  other  insects  found  feeding 
OQ  bean  plants  in  the  field  gave  negative  results,  as  did  several  trials 
^th  Empoasca  fahae,  Harr.  (bean  leafhopper).  reared  on  infected  bean 
plants.  Great  variations  in  the  prevalence  of  the  disease  were  observed 
in  a  given  locality-,  These  are  chiefly  determined  by  the  number  of 
diseased  plants  originating  fr'»ni  infected  seed,  and  secondarily  by  the 
relative  prevalence  of  .\phida  wiiicii  may  act  as  vectors.  According 
to  present  knowledge,  the  virus  is  carried  over  from  one  season  to 
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another  only  in  infected  seed.  Early  planting,  whieh  enables  the  plants 
to  go  through  their  period  of  vegetative  activity  before  the  Aphids 
become  abundant,  will  secure  a  considerable  reduction  in  the  amount  of 

field  infection  and  the  extent  of  injury.  A  wide  difference  has  been 
observed  in  the  amount  of  seed  transmission  between  the  early  and  late 
varieties.  The  percentage  of  seed  infection  is  correlated  with  the  stage 
of  the  plant  when  infection  occurs,  and  decreases  as  the  plant  approaches 
the  blossoming  period.  Plants  infected  after  the  blossoms  are  set  show 
no  seed  infection. 

Mta  ol  flaiil  QMiaiitiDi  and  Inipeetian.— /.  Ectm,  EtU.,  xxiii. 
no.  3,  pp.  4S7-^76,  2  pis.   Geneva,  N.Y.»  June  1930. 

This  series  of  papers  includes :  Some  fundamental  Qualihcations 
for  Regulatory  Employees,  by  F.  N.  Wallace  (pp.  487-494) ;  The 
Japanese  Beetle  [PopiUia  japonica,  Newm.]  in  by  L.  B.  Smith 
{pp.  495-501)  ;  Treatment  of  Soil  to  destroy  the  Japanese  Beetle,  by 
\V.  K.  Flemingand  F.  E.  Baker  (pp.  502-508)  ;  The  Mediterranean  Fruit 
Fly  [Ceratitis  capitata,  Wicd.]  Eradication  Campaign,  by  L.  \.  Strong 
(pp.  509-512)  ;  The  Mediterranean  Fruit  Fly  Situation,  by  W.  Newell 
(pp.  512-535) ;  Transportation  Systems  in  their  Relation  to  the 
Enforcement  of  domestic  Plant  Quarantines,  by  S.  B.  Fracker  and 
R.  A.  Sheals  (pp.  536-544) ;  The  present  Status  of  the  Plant  Inspection 
Work  in  Missouri,  by  K.  C.  Sullivan  (pp.  550-553) ;  and  How  the 
Plant  Division,  Missouri  State  Board  of  AErrirulttire,  serves  the  Grower, 
by  G.  D.  Jones  and  B.  F.  Boillot  (pp.  553-555). 

In  a  paper  entitled  The  Pine  Tortoise  Scale,  Lecanium  uuynismaiHum 
Pettit  and  McD.,  in  Nebraska  (pp.  544-547),  L.  M.  Gates  discusses  the 
history  and  distribution  of  Toumeyella  numisfnoHca  in  Nebraska, 
where  serious  injury  was  caused  to  plantings  of  Jack  pine  [Pinus 
banksiand]  and  Scots  pine  [P.  syhestris]  in  19&.  A  commercial  white 
oil  emulsion  used  at  2  and  3  per  cent,  strength  during  the  first  two 
weeks  of  July  gave  excellent  control  of  the  scale  without  injuring  the 
trees. 

Other  papers  are :  Hot  Water  Treatment  of  Narcissus  Bulbs  in 
Wisconsin  (pp.  547-550),  in  which  E.  L.  Chambers  describes  a  device 

by  which  bulbs  can  be  maintained  for  2}  hours  at  atemperature  ranging 
from  110"  to  111-5°  F..  and  which  has  proved  completely  efiective  in 
destroying  Merodon  e<jucsfris,  F..  Eumerus.  Rhizoglyphits  hvacinthi, 
Hoisd..  and  Nematodes  ;  and  Practicability  of  the  Hot  Water  Treatment 
for  the  Boxwood  Leaf  Miner,  by  E.  N.  Cory  and  C.  Graham  (pp.  563- 
565),  in  which  an  account  is  ghren  of  the  successful  treatment  in  spring 
against  Mtmarthropaipus  buxi.  Lab.,  of  2,430  plants  of  the  genus 
Buxus,  ranging  from  I  to  3  feet  in  height.  The  plants  were  inverted 
and  immersed  in  water  at  120  1- .  for  5  minutes.  Only  slight  temporary 
injury  was  caused  to  the  foliage,  and  the  cost  was  approximately  4d. 
a  plant. 

YoTin  K<  (AT  A  ).    Summary  of  Results  obtained  with  Thtp  Baits  in 

capturing  the  CodUng  Moth  in  1»27.— /.  Econ.  Ent.,  xxiii.  no.  3, 
pp.  576-587,  3  graphs,  1  ref.    Geneva,  N.Y..  June  1930. 

The  following  is  taken  from  the  author's  summary  and  conclusions : 
This  paper  is  a  progress  report  on  the  use  of  bait  traps  for  CyitA 
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(Carpocapsa)  pomonella,  L..  in  Washington  [R.A.E.,  A,  xvi,  80; 
xviii,  68,  etc.  .  The  four  seasons'  experiments  show  that  large  numbers 
of  moths  can  be  captured.  Tests  in  1927  confirm  those  of  1926  that 
molasses  fement  Ixut  is  rather  more  attractive  than  apple  ferment. 
Certain  cheaper  grades  of  molasses  are  apparently  as  attractive  as  the 
higher-priced  ones,  and  bait-pans  capture  more  moths  when  at  a  level 
with  the  tops  of  the  trees  than  when  placed  within  the  tree-tops  The 
addition  of  yeast  to  molasses  gives  better  results  than  tliose  that  depend 
upon  chance  fermentation.  The  medium  dark  molasses  s  't-ms  to  reach 
its  maximimi  efi&ciency  at  a  diiutiun  between  1:10  and  1  :  20,  but 
heavier  grades  may  be  diluted  more,  possibly  as  much  as  1 : 20.  Better 
results  were  obtained  in  replenishing  pans  of  molasses  bait  with 
the  regular  formula  than  with  water  alone,  although  yeast  need  not  be 
added  each  time.  Data  are  presented  that  indicate  a  close  relation 
between  temperature  fluctuations  and  flight  activity  of  the  moths. 

The  measure  of  supplementary  control  resulting  from  bait  traps 
remains  problematical,  but  the  elimination  of  large  numbers  of  female 
moths  that  have  not  oviposited  must  effect  some  reduction  in  the 
amount  of  infestation,  and  the  traps  have  a  definite  value  for  fixing 
dates  of  spraying. 


Taylor  (R.  I  )    A  simple  statistical  Method  for  determiniiig  fiie 

approximate  Duration  o!  the  Instars  of  leaf-mining  Larvae  and 
others. — /.  Econ.  Ent.,  xxiii,  no.  3,  pp.  587-595,  1  hg.,  6  refs. 
Geneva.  N.Y.,  June  1980 

Comparative  data  on  Phylloioma  netnorata,  Fall.,  and  Coleophora 
snlmani,  Uein.,  are  given  as  examples  of  a  statistical  method  here 
described  for  determining  the  duration  of  the  instars  of  larvae  that  are 
case-bearers,  moult  in  leaf-mines,  or  are  otherwise  not  readily  measured 
without  removal  from  shelter. 


Chandler  (S.  C.)  Supplementary  Crontrol  Measures  for  the  Oriental 
Fruit  MiotiL— /.  Econ,  Ent,,  xxiii,  no.  3,  pp.  596-599.  Geneva, 
N.Y..  June  1930. 

In  experiments  against  Cydia  (Laspeyresia)  molesla,  Busck,  in 
southern  Illincns  in  1929,  bands  placed  round  peach  trees  in  spring 
and  examined  twice  a  month  caught  an  average  of  2-2  larvae  each 
up  to  the  time  of  harvesting  the  early  variety  of  peach,  about  mid- 
AucnJ'^t.  Those  placed  on  later  varieties  after  the  earlier  variety  had 
^H-en  harvester!  caught  Ironi  8  to  151  larvae  ])er  band  for  the  rest  of  \  ]iv 
H-ason.  Banduig  of  both  trunks  and  main  branches  indicated  thai  liie 
larvae  enter  the  bands  from  both  directions,  the  numbers  found  on  the 
upper  and  lower  ones  being  about  equal.  In  two  orchards  where 
the  larvae  were  particularly  numerous,  75  per  cent,  were  situated  just 
inside  the  band*  forming  a  solid  ring  of  cocoons  along  both  the  upper 
and  lower  edges. 

Poor  results  were  seemed  bv  growers  in  the  autumn  of  1928  from 
treatment  with  paradichlorobenzene,  but  in  tests  by  the  author  in 
1929. 90  per  cent,  of  the  larvae  of  A  egma  exitiasa.  Say,  and  70  per  cent, 
of  those  of  C.  fMo/«s^«'were  killed  by  the  application  on  28th  September 
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of  1  oz.  of  paradicblorobenzene  on  T-year-old  peach  trees,  when  the 
ground  level  was  raised  3-4  ins.,  and  90  per  cent,  of  the  latter  when  it 
was  not  raised.  The  success  of  treatment  is  apparently  dependent 
on  soil  temperatures  and  date  of  application.  In  studie^^  during  the 
winter  of  19'28  29.  of  487  larvae  of  C.  molesfa  found  on  the  trees, 
33  per  cent,  wrre  l>ut\veen  the  ground  line  and  a  point  3  inches  above 
it  and  might  bt-  reached  b}-  paradichlurobenzene. 


Flanders  (S.  E.).   Mexican  Sugar  Cane-borers  and  the  ParaiUe 

Trichogramnta. — /.  Econ.  Ent,,  xxiii,  no.  3,  pp.  603-606.  Geneva, 
N.Y„  June  1930. 

Very  severe  injury  to  sugar-cane  in  an  extensive  plantation  on  the 
west  coast  of  Mexico  was  found  in  1929  to  be  due  to  Chilo  loftini, 
Dyar,  and  two  species  i  f  Diairaca.  97  per  cent,  of  the  stalks  and  25  per 
cent,  of  the  joints  sliowing  signs  of  attack. 

C.  loJHni,  which  is  the  most  numerous  and  widely  distributed,  also 
causes  the  most  serious  damage,  as  it  opens  many  points  oi  entry  for 
the  sucrose-reducing  fungus,  CoUetotrichum  falcaktm.  About  75  per 
cent,  of  the  infestation  in  the  joints  is  attributable  to  it,  its  eggs  being 
deposited  in  the  crevices  between  the  leaf-sheath  and  the  stalk.  The 
lack  of  moisture  prevailing  in  the  plantation  concerned  providt-^  an 
optimum  environment  for  this  borer,  which  attacks  the  more  tibrous 
lignihed  parts  of  the  cane,  making  small  characteristic  tran^ verse 
tunnels.  Parasites  obtained  from  Chilo  were  Chelonus  sp.,  from  two 
out  of  six  cocoons  of  which  the  larva  of  a  hyperparasite  was  obtained, 
and  an  Tchneimionid,  which  attacks  the  full-gro^'n  larvae  and  pupae. 
Although  Trichof^ramma  minutum,  Riley,  readily  attacks  the  eggs  of 
this  moth  in  the  laborator\ .  parasitism  is  unlikely  to  occur  to  any 
extent  in  the  field  owing  to  their  protected  position. 

The  species  of  Diatraea  appear  to  be  somewhat  variable  in  distribu- 
tion, but  are  probably  responsible  for  25  per  cent,  of  the  infestation 
of  the  joints.  They  chiefly  attack  the  growing  points  of  the  plants  and 
thf  internodes,  and  although  the\'  also  prepare  the  way  for  CoUetotrichum 
jakatum,  their  importance  is  mainly  due  to  the  destruction  of  the 
young  cane.  The  females  are  attracted  to  dense  stands,  so  that  the 
more  vigorous,  succulent  cane  is  more  highly  infested,  and  the  attack 
occurs  only  during  the  warm,  humid  montiis  when  growth  is  rapid. 
In  cases  where  a  dead  heart  is  formed,  a  single  bcwer  causes  the  death 
of  the  plant  ;  in  old  cane  the  tunnels  extend  lengthwise  in  the  stalk. 
There  are  probabh'  three  ^fenerations  a  year,  the  adults  first  appearing 
al)out  the  middle  of  May.  The  eggs  are  deposited  near  the  midrib  of 
the  leaf. 

Both  species  are  parasitised  in  the  held  by  T.  minutum,  but  the 
mortality  of  the  parasite  in  the  eggs  of  the  larger  and  more  injurious 
species  is  very  high.  The  onl\  (nlu  r  parasite  observed  was  a  Dexiid 
fly.  In  August  1929  T.  Vogliotti  observed  the  effect  of  lil^erating 
several  millions  of  Trichogramma.  Parasitism  amounted  to  24*2  and 
63-2  per  cent,  in  colonised  fieldsand  7-1  and  30-3  ])er  cent,  in  uncolonised 
helds  in  the  case  of  the  large  and  small  borers  respectively.  In  view 
of  the  large  area  of  leaf-surface  in  a  stand  of  sugar-cane,  which  Tricho- 
gramma must  cover  to  find  host  eggs,  it  is  considered  useless  to  liberate 
it  early  in  the  season  when  eggs  are  scarce.  When  they  are  fairly 
abundant  at  the  end  of  June  and  the  natural  parasitism  is  1  per  cent. 
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or  more,  the  natural  accretion  over  a  laiige  area  is  not  likely  to  be  affected 

^^-  liberations.   A  possible  means  of  initiating  an  eaxsy  building  up 

ot  the  parasite  population  is  colonisation  at  egg  concentration  points 
durintr  May  and  the  first  y>art  of  June.  A  series  of  strong  lights  or 
han>  placed  at  intervals  tin ougliout  the  planting  should  result  in  heavy 
egg  deposition  in  the  vicinity  of  each  attractant. 

Breeding  of  T.  minukm  was  begun  at  the  laboratory  on 
20th  February  1929.  SiMroga  cerealma,  OL,  was  collected  by  the 
burlap  method  [R.A.E.,  A,  xvii,  5S9]  from  stored  maize,  and  the 
initial  <tock  of  T.  minidum  was  obtained  from  the  eggs  of  Danaida 
pUxippiis,  L.  (Danais  menippe,  Hb).  Although  eggs  of  Fphestia 
cauUlia,  W'lk.,  did  not  prove  suitable  for  mass  production  of  the 
parasite,  it  showed  a  marked  preference  for  them  in  the  presence  of  S, 
cereiMla.  Adult  parasites  developing  on  EphesUa  lived  for  a  shorter 
time  than  those  bred  on  Siiotroga.  and  if  any  eggs  of  the  former  remained 
unparasitised.  tlie  resulting  larvae  fed  on  the  surrounding  eggs  and  spun 
a  mass  of  webbing  over  the  entire  surface.  The  shortest  period  of 
•icvelopment  of  the  parasite  from  egg  to  adult  was6daysat  temperatures 
ranging  from  80  to  9()°  F.,  and  at  an  average  humidity  of  75  per  cent. 
The  progeny  of  3  females  amounted  at  the  end  of  7  weeks  to  300,000, 
which  represented  the  sixth  generation. 

It  does  not  appear  probable  that  the  cane-borers  on  the  west  coast 
of  Mexico  will  be  controlled  l)y  the  use  of  the  native  strain  of  TricJin- 
^ramma.  as  the  two  most  destructive  .species  are  apparently  not  attacked 
to  any  extent,  but  the  use  of  T.  minutum  for  the  control  of  the  sugar- 
cane borer  [Diairucu  saccharalis,  F.]  in  Louisiaua  iias  apparently  a 
greater  chance  of  success. 


MiLi  ER  (J.  H.)  tS:  Cfi'^ftft  d  (C  F  V  The  Presence  in  Georgia  of  Bracon 
meUitor  Say,  a  Parasite  of  the  Cotton  Boll-weevil. — /.  Econ.  Enl., 
xxiii,  no.  3,  pp.  607-608,  1  ref.    Geneva,  N.Y.,  June  1930. 

Microhracon  [Bracon)  mcUifor,  Say.  which  has  been  recorded  as 
(KYtirring  extensively  in  Texas  and  Oklahoma,  ha\ing  the  same 
di>tril)ution  as  the  cotton  boll-wccvi!  'Anthonofnus  i'/andis.  Boh.], 
appeared  in  1929  in  cotton  field.s  m  all  parts  of  Georgia  mvestigated. 
The  Braconids  were  found  continuously  in  one  locality  from  June  until 
15th  September,  when  observations  were  temporarily  abandoned. 
Cotton  bolls  and  squares  containing  the  weevil  larvae  were  picked 
from  ];iv  to  day,  and  the  number  of  larvae  parasitised  was  recorded. 
The  habits  of  the  parasites  were  studied  in  the  laboratory.  WTien 
plactd  in  contact  with  bolls  and  squares,  the  female  repeatedly  attempted 
to  penetrate  them  with  its  ovipositor,  but  was  unsuccessful  except 
where  it  encountered  the  weevil  puncture.  An  egg  is  deposited  in  the 
cavity  beside  the  weevil  larva,  and  the  Bracon  id  larva  feeds  on  the 
latter.  The  complete  life-cycle  occupies  10-18  days  at  midsummer, 
about  25  days  in  June,  and  much  longer  in  autumn. 

The  rate  of  parasitism  averaged  10  per  rent,  in  June  and  rose  to 
18  per  cent,  in  bolls  and  35  per  cent,  in  hanging  squares  in  August  in 
a  field  subjected  to  constant  observation,  and  it  is  probable  that  the 
percentage  could  be  materially  increased  by  breeding  and  distribution 
of  the  parasites.  Parasitism  was  always  greater  in  bolls  and  squares 
<'n  the  plant  than  in  falU  n  ones.  The  adult  parasites  were  chiefly 
iound  around  the  tops  of  the  cotton  plants. 
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Hartzell  (A.)  &  WiLcoxoN  (F.).  NaphthalMW  Fnniigatioii  at  con- 
trolled Concentratioiis.— /.  Econ.  Ent.,  xxiii,  no.  3,  pp. 
2  pis.,  1  fig.,  9  refs.   Geneva,  N.Y.,  June  1990. 

A  method  of  maintaining  a  constant  concentration  of  naphthalene 
is  described  as  an  improvement  on  former  methods  of  greenhouse 
fumigation  with  this  substance,  such  as  broadcasting  or  volatilisation 
with  lamps  or  electric  hot  plates.  An  air-tight  rectangular  mt  tal  box, 
47  ins.  long,  25  wide  and  35  high,  was  divided  into  four  compartments 
by  three  vertical  baffles,  and  each  compartment  contained  eight 
horizontal  shelves,  on  which  was  placed  a  single  layer  of  naphthalene 
baUs.  Air  was  drawn  in  at  one  end  of  the  box  and  travelled  through 
each  compartment  in  succession,  being  finally  expelled  through  an 
opening  in  the  top  at  the  opjwsite  encl.  This  was  done  hy  means  of  a 
motor-driven  blower,  and  the  air  in  passing  over  the  shelves  became 
partly  saturated  with  naphthalene  vapour.  The  hnal  concentration  of 
naphthalene  in  the  air  at  a  given  temperature  could  be  axitroUed  either 
by  varying  the  number  of  shelves  or  by  varying  the  speed  of  the  blower. 

A  concentration  of  0  008  lb.  of  naphthalene  per  1,000  cu,  ft.  of  air 
produred  by  this  method  and  maintninf  d  for  8  hours  was  foun<l  !  » 
kill  Tetranychus  telarius,  L..  Tarsonemus  pallidus.  Banks,  Thrips 
(abaci,  Lind.,  and  If t-liothrips  femoralis,  Reut  ,  without  injury  to  a 
number  of  plants  that  have  proved  intolerant  to  methods  used 
previously.  The  air  near  the  plants  was  about  13  per  cent,  saturated 
with  naphthalene  vapour.  The  only  plants  showing  signs  of  injury 
were  buckwheat,  spy  beans  and  one  variety  of  Capsicum  atmumn. 
Fumigation  was  carried  out  by  this  means  in  the  daytime  as  well  as  at 
mght.   The  method  of  analysing  the  air  for  naphthalene  is  described. 

D£  Ong  (E.  R.).  The  ooiiii»arative  msecticidal  Value  of  different 
Spedea  of  Denis. — /.  Earn,  Enl.,  xxiii,  no.  3,  pp.  61&-624,  5  refs. 
Geneva,  N.Y..  June  1930. 

The  following  is  taken  from  the  author's  summary  and  conclusions : 
Identified  specimens  of  Denis  dUpiica^  D.  heptaphylla,  D.  polyantha 
and  D.  trifoHata  were  tested  comparatively  to  determine  their  in- 
secticidal  values.    Experiments  were  made  with  ether  extracts  of  the 

roots  and  trunks,  dissolved  in  alcohol  or  pyridine  and  diluted  with 
water,  and  with  pure  dusts  made  by  grinding  specimens  of  difterent 
parts  of  the  plants. 

All  the  species  tested  showed  sufficient  insecticidal  value  to  warrant 
commercial  experiments  both  with  ether  extracts  and  the  ground 
powder.  Derns  eUipUca  showed  a  certain  degree  of  superiority  over 
the  others,  but  not  such  as  to  warrant  classifying  the  latter  as  inefficient. 
Valuable  inherent  properti*  v  were  found  in  all  specie'-  tested  as  toxic 
agent>  in  inmursion  trsls,  a^  dusts  on  Aphids,  and  as  rt-pellents  tor  a 
leaf-feeding  caterpillar.  These  toxic  values  were  found  to  be  present 
in  all  parts  of  the  plants  tested,  although  in  slightly  varying  amounts. 

Fulton  (B.  B  ).  Tht  Relation  of  Evapoiatiim  to  Killing  Efficiency 
of  Soap  Solutions  on  the  Harlequin  Bug  and  other  Insects.— /. 
Kcon.  Hnt.,  xxiii,  no.  'S,  pp.  625-630,  I  ref.  Geneva,  N.Y., 
June  1930. 

The  following  is  taken  mainly  from  the  author's  abstract  and 
conclusions :  Tests  of  various  known  contact  insecticides  against  the 
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T*ent<itomid,  Murganiia  histrionica,  Hahn,  indicated  that  certain  soap 
solutions  are  very  effective,  but  only  under  conditions  of  low  evapora- 
tion. A  description  is  given  of  further  experiments,  carried  out  under 
known  rates  of  evaporation,  which  show  that  the  efficiency  of  soap 
solution  is  inversely  proportional  to  the  rate  of  evaporation.  It  was 
found  that  the  addition  of  hygroscopic  substances,  such  as  glycerine, 
di ethylene  glycol  and  triethanolamine,  did  not  materially  increase  the 
effectiveness.  Tests  with  several  kinds  of  soap  and  two  other  insects 
(the  Colorado  p<:)tato  beetle  [Leptinotarsa  decevilineata,  Say]  and  an 
Aphid)  show  that  this  relationship  is  probably  a  general  one. 

Soap  solutions  kill  the  bugs  by  penetrating  deeply  into  the  tracheal 
system  through  the  spiracles.  A  small  amount  of  soap  solution  in  one 
or  two  of  the  tracheal  trunks  probably  does  not  cause  death.  On 
account  of  the  spiracle-closing  devices  in  the  adult  bugs*  soap  solutions 
must  remain  in  the  body  several  minutes  before  a  quantity  sufficient 
to  c?inso  death  enters  the  tracheae.  A  niiirh  shorter  time  is  required 
to  kill  thr  nymphs,  on  account  of  the  rudimentary  condition  of  the 
spiracle-ciusing  devices,  though  many  of  them  may  escape  under 
conditions  of  very  rapid  evaporation.  Much  better  results  can  be 
obtained  by  spraying  when  the  dew  is  on  the  plants  or  during  a  light 
rain  than  on  a  dear  dry  day*  particularly  if  the  wind  is  blowing.  Under 
calm,  cloudy,  humid  conditions  soap  is  a  very  effective  insecticide  in 
solutions  of  ^-2  per  cent.,  depending  on  the  insect  to  be  treated. 


Dearborn  (F.  £.).  Physical  and  chemical  Properties  oi  commercial 
axsenical  Insecticides.  L  Manganese  Anoiate.— /.  Ecm,  Ent., 
xxiii.  no.  3,  pp.  630-635.  7  refs.   Geneva.  N.Y.,  June  1980. 

The  following  is  the  author's  abstract  :  The  patented  methods  of 
making  manganese  arsenates  for  insccticidal  use  consist  in  treating  a 
manganese  compound,  such  as  ] i\  r<  lusite,  with  white  arsenic  (As^Oj) 
in  the  presence  oi  nitric  acid  as  a  catalyst.  The  manganous  arsenate 
formed  is  partly  converted  to  the  trimanganoarsenate  by  treatment 
with  manganese  carbonate  to  lower  the  water-soluble  arsenic  content. 
The  brown  colour  of  the  insecticide  is  produced  by  treating  the  mixed 
arsenates  with  lime,  which  decomposes  some  of  the  arsenates,  with  the 
formntion  of  calcium  arsenate  and  hydrated  oxides  of  manganese. 
Burnt  uniber  is  also  generally  added  to  cheapen  the  product. 

The  chemical  analysis  of  the  commercial  insecticide  shows  that  the 
total  arsenic  content  runs  close  to  40  per  cent.,  calculated  as  arsenic 
pentoxide,  As^O^;  that  the  water-soluble  arsenic  content  ranges 
from  0*7  arsenic  pentoxide.  hs^O^ ;  and  that  the  total  manganese 
calculated  as  to  1-5  per  cent,  calculated  as  manganous  oxide  (MnO) 
ranges  from  31-6  to  40*7  per  cent.  The  lime  content,  present  mostly 
as  calcium  arsenate,  ranges  from  15*5  to  16-4  per  cent,  calculated  as 
calcium  oxide  (CaO). 

The  commercial  manganese  arsenate  insecticide  is  a  complex  mixture 
of  various  arsenates  of  manganese,  calcium  arsenate,  oxides  of  man- 
ganese, and  smaller  quantities  of  aluminiimi,  iron,  silica,  etc.  The 
composition  of  different  samples  is  not  the  same. 

Experiments  with  manganese  arsenate  against  insect  pests  are 
l>riefly  reviewed  from  the  literature. 
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Snapp  (O.  r.)  ^:  Swingle  (H.  S.V  Preliminary  Report  on  Paradichloro- 
benzene  Soiatioxu  loi  the  Ck>ntiol  of  the  Lesser  Peach  Borer,  .4  cgeriu 
pictipes,  0. 9t  Earn.  Ent,,  xxiii,  no.  3,  pp.  636-^,  5  rcfs. 

Geneva,  N.Y.,  Jrnie  1930. 

Aegeria pictipes,  G.  <ic  K.  (lesser  peach  borer),  which  has  been  a  pest  of 
considerable  importance  on  peach  since  1896,  also  attacks  plum, 
cherry,  June  berry  [AmeUm^iier],  beadi  plum  [Prunus  mariiimdj 
and  diestnut  [CasUmea].   Injury  is  due  to  the  feeding  of  the  larvae 
on  the  cambium  and  inner  hark  layers,  which  results  always  in  the 
weakening  of  the  tree  and  sometimes  in  the  girdling  and  death  of  limbs. 
Severe  injury  is  mainly  conhned  to  older  trees,  as  the  larvae  appar«'ntl\' 
prefer  to  enter  through  wounds  in  the  outer  bark  or  at  old  CIolcht^. 
Owing  to  the  absence  of  satisfactory  control  measures,  heav\-  in- 
festations have  hitherto  been  general  in  peach  orchards  in  Georgia. 
An  account  is  given  of  experiments  in  1928  and  1929  with  solutions  of 
paradichlorolx-nzene  applied  to  the  infested  parts  of  the  trees  with  a 
brush  [cf.  R.A.E.,  A,  x%d.  637]. 

Spring  applications  gave  uniformly  better  resuhs  than  those  made 
in  November,  owing  to  the  more  rapid  volatih^ation  of  the  paradi- 
chlorobenzene  caused  by  the  higlier  tenipcraLuie.  The  average 
temperature  was  69-1^  F.  in  the  spring  and  57*7^  F.  in  the  autumn  tests. 
Apparently,  autumn  applications  should  be  made  earlier  than 
November.  Crude  cottonseed  oil  (2  U.S.  qts.  to  1  lb.  paradicfaloio* 
benzene)  proved  the  best  solvent,  probably  on  account  of  its  superior 
spreading  and  penetrating  power.  Soluble  pine-tar  creosote  (1  U.S.  qt. 
to  1  lb.)  and  melted  paraffin  wax  f4  lb.  to  1  lb.)  both  proved  effective, 
but  grafting  wax,  without  being  more  effective  than  either  of  these 
mat^ials,  was  much  more  disagreeable  to  use.  Cottonseed  oil  and 
creosote  solutions  do  not  need  to  be  kept  warm  during  application,  and 
both  these  solvents  showed  some  insecticidal  action  when  used  alone, 
apparently  acting  by  contact.   No  injury  to  trees  could  be  detected. 

Leonard  (M.  D.).  An  nnieoocded  Food-hatnl  of  Ilia  Luga  Tobaooo 
SnekJIy  in  Porto  Rico. — /.  Econ.  Ent,,  xxiii,  no.  3,  pp.  640-641. 
Geneva,  N.Y.,  June  1930. 

Dicyphus  kmdus,  Gibson  (large  tobacco  suck-fly),  which  has  been 
for  some  time  a  minor  pest  attacking  the  leaves  of  tobacco  in  Porto 
Rico,  is  recorded  for  the  first  time  as  feeding  on  the  flower-bud>. 

This  Capsid  was  exceedingly  numerous  on  14th  March  1930  on 
plants  selected  for  breeding  purposes,  situated  in  the  runtre  of  a  large 
field  of  tobacco.  The  extraction  of  the  juices  caused  the  flower-buds  to 
fall,  thus  reducing  the  number  of  potential  seed-capsules  to  not  more 
than  1 0  per  cent,  in  many  cases.  Paper  bags  fastened  over  each  flower- 
head  to  prevent  cross-pollination  had  failed  to  keep  out  sufficient  of 
the  insects  to  avoid  considerable  loss. 

Hasfman  (L  )  Further  Notes  on  the  Hawthorn  Carposina  which 
attack!  Apples  in  SGssouzi —  /.  Econ.  EfU„  xxiii,  no.  3,  p.  641. 
Geneva.  N.Y.,  June  1930. 

The  species  of  Carposina  recently  observed  in  Central  Missouri 
causing  injury  to  apple  [R.A.E.,  A,  xviii,  389]  has  now  been  identified 
as  Carposina  fetnaldana,  Busck. 
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Campbeli.  (F.  t.).  Terpineol,  a  Sotvenl  for  xemoving  a  oommneial 
Tm-lMiuliiiK  Material — /.  Econ.  EfU.,  xxiii,  no.  3,  p.  641. 
Geneva,        June  1930. 

Of  a  number  of  solvents  tested  for  dissolving  a  commercial  tree- 
banding  material  from  insects  caught  on  screens  smeared  with  this 
adhesive,   only  one,  terpineol,  proved  entirely  satisfactor>'.  The 

insects  are  immersed  in  this  solvent,  which  is  then  heated  on  a  boiling 
water  batl>  for  5  minutes  or  longer.    Wlien  clean,  they  can  be  either 
transferretl  directh'  to  alcohol  or  pinned.    Specimens  that  have  been, 
preserved  in  alcohol  can  be  treated  equally  well. 

Johnson  (H.  G.).  Dicyphus  minimus  Uhler,  a  Pest  on  Tomatoes 
(Hemiptera,  Miridae).— /.  Econ,  Ent.,  xxiu,  no.  3,  p.  642.  Geneva, 
N.Y.,  June  1930. 

The  Capsid,  Dicyphus  minimus,  Uhler.  was  found  to  be  responsible 
lor  an  unusual  type  of  attack  on  tomatos  occurring  in  Texas  in  191^. 
It  was  first  reported  early  in  July  and  continu^  to  be  abundant 
throughout  the  summer  and  auttunn.  The  nymphs  were  found 
principally  on  the  lower  surface  of  the  leaves,  but  the  adults  occurred 
on  any  part  of  the  plant.  Leaves,  stems,  blossoms  and  small  fruits 
were  attacked,  all  showing  lesions  caused  by  feedin'T  punctures.  The 
young  fruits  dropped  off,  and  a  very  considerable  reduction  in  the  crop 
was  caused.  D.  minimus  has  been  recorded  as  a  serious  pest  of 
tobacco  in  Florida,  where  it  has  ako  been  observed  on  tomato  and 
egg-plant ;  it  has  been  found  breeding  on  NicoUana  ingonopf^Ua  [in 
Anzona]  and  on  Sdanum  nigrum  in  Mississippi. 

WoLcoTT  (G.  N  ).   Peruvian  Potato  Pests.—/.  Earn.  Ent.,  xsdil 
no.  3,  pp.  643-644.   Geneva,  N.Y.,  June  1930. 

Though  potato  tubers  are  sometimes  infested  by  certain  weevils  in 
Peru  [R.A .     A,  ii,  24 1  ] ,  they  are  more  often  attacked  by  the  cutworm, 

Lycophotia  interrupta,  Mssn.,  which  feeds  on  them  in  the  ground, 
hollowing  out  large  cavities  that  render  them  unfit  for  human  con- 
sumption. The  cutworms  are,  however,  beneficial  in  con.suining  small 
or  waste  potatoes  and  preventing  their  giving  rise  to  inferior  plants  in 
the  following  crop.  L.  interrupta  was  found  near  Lima ;  the  extent 
of  its  distribution  is  not  known.  With  the  exception  of  a  fewleafhoppers 
{Cicadella  sp.),  potato  foliage  in  this  neighbourhood  appears  to  be 
free  from  insect  attack,  but  in  the  mountains  Epicauta  latitarsis, 
Haag.  and  the  Dasytid  beetle.  A  stylus  sublunaius.  Pic,  have  been 
observed  to  cause  very  serious  damage. 

Stoner  (D.)  dc  WisKfip  fC  B )  Injury  to  Celery  in  the  Saniord, 
Florida,  District  by  the  Larvae  oi  the  Noctuid  Moth  Perigea  sulor 
Guen. — /.  Econ.  Ent.,  xxiii,  no.  3,  pp.  644-645.  Geneva,  N.Y., 
June  1990. 

Perigea  sntor.  (iuen.,  which  occurred  on  celery  in  a  few  localised 
areas  in  this  district  of  l  lorida  in  1928-29,  was  abundant  and  widely 
distributed  there  during  the  earlier  part  of  the  growing  season  of 
1929-30  and  caused  a  certain  amount  of  damage  to  the  crop.  Field 
observations  indicate  that  the  larvae  are  most  abundant  in  celery 
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of  medium  or  large  size  in  December  and  January,  after  which  their 
numbers  dwindle.  They  apparently  feed  at  night,  beine;  often  ftmnd 
during  the  day  sheltering  in  the  crown  of  the  plant,  where  little  injury 
occurs.  Large  irregular  cavities  are  cut  at  the  bases  of  the  petioles, 
and  the  surrounding  area  frequently  decays,  rendering  this  paxt  of 
the  plant  unfit  for  packing  and  necessitating  increased  stripping.  Of 
60  celery  plants  taken  at  random  from  a  heavily  infested  field  in 
December,  17  were  badly  and  31  slightly  injured.  As  P.  sutor  was 
nearly  twice  as  numerous  as  other  larvae  present  in  the  field,  it  appears 
that  the  greater  part  of  the  injury  was  caused  by  it.  The  other 
Lepidopterotts  larvae  observed  on  celery  at  this  time  included  XyUh 
myges  {Prodenia)  eridania.  Cram. 

Douglass  (J.  R.).  Longevity  o!  the  Mexican  Bean  Beetle  in  the 
SouliniBit — /.  Ecan,  Eni.»  xxiii,  no.  3,  pp.  645-646.  Geneva* 
N.Y.,  June  1930. 

Studies  of  the  longevity  of  the  Mexican  bean  beetle  [Epilachna 
cDrrupta,  Muls.]  carried  out  from  1924  to  1929  in  New  Mexico  indicate 
that  the  average  length  of  the  life  of  these  beetles  is  about  a  year. 
One  female  lived  over  500  days,  but  no  beetles  survived  the  whole  of  a 
second  winter. 

Stilditti  of  Inieot  V9titM.--42nd  Ann.  Rep.  S.  Carolina  Expt.  Sta., 
292S-29,  pp.  57-70,  3  figs.   Clemson  ixM.,  S.C.,  December  1929. 

Cfioceris  aspanii^i,  L.  (asparagus  beetle)  was  discovered  in  South 
Carolina  for  the  ftrst  time  and  caused  damage  in  several  counties. 
The  injury  done  to  cotton  seedlings  by  Thrips  iabaci,  Lind.,  is  very 

difficult  to  compute,  hut  undoubtedly  stunting  and  malformation  of 
the  plants  occur,  and  lateral  growth  frequently  starts  from  the  buds 
in  the  axils  of  the  cotyledon  leaves.  IranklinieUa  fusca,  Hmds, 
also  attacks  cotton  seedlings,  though  it  is  usually  a  pest  of  tobacco  ; 
both  these  thrips  were  controUed  by  sprays  of  nicotine  and  soap, 
nicotine  and  oil  emulsions  or  pyrethrum  and  soap.  Against  EpUackna 
corrupta,  Muls.  (Mexican  bean  beetle),  magnesium  arsenate  was  the 
only  satisfactory  poison  ;  calcium  arsenate,  which  had  been  fairly 
satisfactory  during  dry  seasons,  scorched  the  beans  considerably, 
and  pyrethrum-soap  sprays  are  only  effective  against  moderate  in- 
festations. Cerotoma  trifurcata,  Forst.  (bean  leaf  beetle)  was  unusually 
destructive.  The  Cerambycid  infesting  apple  (giant  root  borer) 
[R.A.E.,  A,  xviii,  215]  has  continued  to  cause  trouble.  In  clearing 
land,  larvae  were  found  in  the  roots  of  oak  trees  ;  it  is  therefore 
suggested  that  apple  orchards  should  not  be  planted  in  newly  cleared 
land,  especially  where  oaks  have  been  growing,  and  as  the  larval 
development  probably  requires  several  years,  such  land  should  be 
planted  with  other  crops  for  at  least  three  years.  Cydia  moUsta,  BuscH 
\hc,  cf/.j  has  now  become  a  serious  pest,  the  loss  caused  by  it  bdng 
estimated  at  about  12  per  cent,  of  the  peach  crop.  Trichograttima 
minuiutn,  Riley,  was  an  active  parasite  of  the  eggs,  and  Macrocenfru^ 
ancylivora,  Roh  ,  which  is  an  effective  parasite  of  the  larvae  in  other 
States,  will  i)e  intr(>diic(>d  into  South  Carolina.  Observations  on 
lJ^iuiraca\  zeacolcUa.  Jjyar,  on  maize  siiowed  the  occurrence  of  a  partial 
tl^d  generation,  which  has  not  previously  been  recorded.  Considerable 
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(iaiiiage  to  maize  was  also  caused  by  Laphygma  frugiperda,  S.  8i  A.. 
Elasmopalpus  lignosellus,  Zell.,  and  Sphenophorus  {Calendra)  callosus, 
01.  Many  of  the  eggs  of  the  tomato  fruit  worm  [Heliotkis  obsoUla» 
F.'  were  found  to  be  parasitised  by  Trichogramma. 

Hallock  (H.  C  ).  Tbe  j^siatic  Beetle,  a  serious  Pest  in  Lawns.— Ctrc. 
17.5.  Dep$,  Agric,  no.  117,  7  pp.,  3  figs..  9  refs.  Washington, 
D.C.,  June  ld30. 

K  hfiet  account  is  given  of  the  bionomics  and  distribution  of  Anomala 
menUdis,  Waterh.,  in  the  United  States  and  of  methods  for  its  control 
in  lawns  fc/  RA.E.,  A,  xv,  442 ;  xviii,  272,  etc.]. 

Phillips  (W.  J.)  &  Barber  (G.  W  ).  A  Study  of  Hibemation  ol  the 
Com  Barworm  in  Virginia.— T^cA.  Bull.  Virginia  Agrie,  ExfL 
Sta.,  no.  40,  24  pp  ,  2  figs.,  8  charts.  Blacksburg,  Va.,  November 
1929.    [Reed.  1930.] 

The  following  is  taken  from  the  authors'  summary :  This  paper 
tiives  the  results  of  experimental  work  and  field  observations  on  the 
hihfrnation  of  Heliotkis  ohsoleta,  F.  (com  earworm)  in  central  Virginia 
from  1921  tr)  1928,  inclusive. 

In  summer  the  period  from  the  time  larvae  entered  the  soil  until 
nioths  emerged  ranged  from  14*6  to  19'9  days.  Therelative  percentages 
of  summer  and  autumn  emergence  from  individuals  that  entered  the 
soil  during  August  and  September  varied  with  the  food  and  the  time 
'vhrn  the  larvae  became  full-grown.  Larvae  fed  on  dough-stage 
kernt  ls  seemed  to  have  a  tendency  to  hibernate  even  when  they  became 
full-grown  in  mids.uT!imer,  whereas  larvae  fed  on  maize  leaves  show^ed  a 
tendency  to  emerge  during  the  autumn  even  when  they  became  full- 
grown  about  the  middle  of  September.  Autumn  emergence  was 
greatest  from  those  individuals  that  pupated  at  a  depth  of  only  2-^ 
inches.  Those  individuals  that  entered  the  ground  from  the  first  to 
*ht  third  week  in  September  usually  hibernated  most  successfully, 
provifh'd  that  thev  had  had  the  proper  food. 

Larvae  entt  ruig  tiie  soil  construct  a  burrow  for  the  escape  of  the 
adults.  The  pupae  rest  in  a  cell  or  enlarged  space  at  the  bottom  of 
the  burrow,  at  a  depth  of  ^-9  inches,  depending  on  the  \ypt  of  soU  and 
tbe  season.  Larvae  construct  comparatively  sliallow  burrows  in  the 
summer,  but  go  much  deeper  in  the  autumn.  About  43  per  cent,  of 
larvae  that  entered  the  soil  failed  to  pupate,  and  mortality  of  the 
hibernating  pupae  was  very  high,  averaging  95  per  cent.  Emergence 
may  occur  from  the  end  of  May  until  late  in  August ;  the  maximum 
emergence  occurred  during  June  and  July.  The  minimum  hibernation 
period  was  248  days  ;  the  maximum  367.  Hibernating  individimls 
mav  he  present  in  the  soil  throiighout  the  vear.  They  hibernated  more 
successfully  in  soils  rich  in  clay  than  in  lighter  soils,  except  in  soils 
very  rich  in  humus.  The  kind  and  quantity  of  vegetation  has  a 
tiirect  bt;armg  on  their  bui\i\al.  Koots  often  hll  the  emergence 
boiTows  or  dose  their  exits  and  prevent  the  escape  of  moths. 

Moles  are  the  most  important  predacious  enemies  of  hibernating 
pupae  in  the  area  studied  ;  when  tlx  \  c  lined  access  to  cages  they 
destroyed  as  many  as  92  per  cent  Earth-worms  frequenth'  fill  the 
emergence  burrows  with  castings  and  thus  may  prevent  the  emergence 
of  the  moths. 
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Experiments  have  shown  that  H.  obsoUta  hibernates  more 
successfully  in  a  dry  condition  than  under  the  n<Minal  precipitation 
of  natural  field  conditions.   A  larger  percentage  of  individuals 

hibernated  successfully  in  the  field  cages  during  a  season  of  very  light 

precipitation.  Field  experiments  indicated  that  excessive  rains  during: 
the  normal  emergence  period  delayed  emergence.  Indi\'iduals  emerged 
from  dry  hibernation  considerably  later  than  from  hibernation  under 
natural  conditions.  Shade  was  found  to  delay  emergence  and  to  limit 
the  percenta^  that  hibernates  successfully. 


Decker  (G.  C).  Tba  BioloKF  ol  ibe  Vonv-liiied  Bonr»  Luperina 

stipata  (Morr.). — Res.  Bull.  Iowa  Agric.  Expt.  Sta.,  no.  125,  pp. 
127-164,  22  fi^..  17  refs.  Ames.  Iowa,  May  ld30. 

Considerable  local  damage  to  maize  has  recently  been  caused  in 
Iowa  by  Lupenna  stipata,  Morr.,  the  bionomics  of  which  were  studied 
from  1927  to  1929.   Technical  descriptions  of  all  its  stages  are  given. 

It  is  distribute  d  f>ver  the  north-eastern  I'rited  States  and  part  of 
Canada.  Its  natural  food-plant  is  Spar  una  michauxiana  (slough 
grass)  and  it  has  been  found  on  other  grasses,  oats,  etc.,  but  maize, 
which  is  usually  attacked  by  half-grown  larvae  migrating  from  other 
p]^ts,  is  apparently  the  only  plant  of  economic  importance  that  it 
infests. 

Only  one  generation  occurs  in  a  year.  The  eggs  are  deposited  singly 
or  in  masses  of  up  to  100  on  the  stems  and  leaves  of  grasses  in  late 
July  or  August,  and  hatcli  in  late  April  or  earlv  May  of  the  following 
year.  The  larval  stage  lasts  10-14  weeks,  and  pupation  occurs  just 
below  the  surface  of  uie  soil,  the  moths  begmning  to  emerge  in  late 

July. 

A  detailed  account  is  given  of  laboratory  experiments  on  the  effect 

f)f  vnrious  factors,  particularly  temperature,  on  developmont.  It  was 
found  that  a  diapause  occurs  in  the  egg  stage,  reactivation  being  the 
result  of  exposure  to  cold.  The  larvae  develop  most  rapidly  on 
succulent  food,  and  a  larger  number  of  instars  is  required  to  complete 
development  in  woody  stalks.  The  duration  of  the  larval  and  the 
pupal  stages  varies  according  to  temperature,  but  the  larvae  are  not 
killed  by  any  temperature  normally  occurring  during  their  develop- 
mental period.  After  killing  one  plant,  they  enter  a  second.  They 
may  enter  the  plants  at  any  point,  but  older  lar\'ae  tend  to  work  in 
the  soil,  and  a  whole  hill  of  maize  may  be  destroyed  without  their 
coming  to  the  surface.  It  is  probable  that  ^ing  temperatures  stimulate 
emergence^  as  the  moths  emerge  during  the  late  afternoon  or  night,  the 
maximum  occurring  soon  after  the  temperature  drops  below  75°  F. 
The  oviposition  period  varies  from  3  to  17  days,  the  total  number  of 
eggs  laid  by  one  moth  being  probably  about  500.  During  the  day 
the  moths  hide  under  leaves  and  in  the  grasses  ;  they  are  not  attracted 
by  lights  or  sweetened  substances.  They  tend  to  fly  from  high  ground 
to  low,  moist  situations  where  the  food-plants  of  the  larvae  usually 
occur. 

Very  few  parasites  were  reared  from  larvae  taken  from  maize,  but 
the  percent  a  er  of  parasitism  of  those  in  slough  grass  varied  from 
8  to  67.  Thr  species  concerne<.l  were  Ceromasia  senilis,  Mg.,  WifUhemia 
quadripustulaia,  F.,  Ectopimorpha  sp.,  Amblyides  jucundus,  Brull6, 
Metemts  mUgaris,  Cress.,  Apanteles  laeviceps,  Ashm.,  A»  mUitaris, 
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Walsh,  MicropUtis  gorlynae,  Riley,  and  Lissonota  brunnea,  Cress. 
Various  Carabids,  particularly  Calosoma  caUdum,  F.,  and  occasionally 
E^ynchota,  such  as  Podisus  maculivenlris,  Say,  and  Nabis  ferns.  L., 
are  predacious  on  the  larvae,  and  moles  and  the  short-tailed  shrew 
( Blanma  broficmtid^  de^rqy  the  pupae.  One  bacterial  and  two 
fungous  diseases  were  observed  to  attack  the  larvae,  but  did  not  seem 
TO  be  an  important  factor  in  control.  It  is  suggested  that  outlnn^ks  of 
this  moth  might  be  prevented  by  burning  large-stemmed  grasses  in 
fence  rows  and  poorly  drained  fields  between  1st  November  and 
1st  April.  As  most  of  the  parasites  hibernate  in  the  soil,  they  would 
not  be  affected  by  such  measures. 


Peterson  (A.)  &  Haeussler  [G.  J  )  Life  History  o!  the  Oriental 
Peach  Moth  at  Riverton,  N.J.,  in  Relation  to  Temperature. —  Tech. 
Bull.  U.S.  Dept.  A^ric,  no.  183, 37  pp..  22  figs.,  16refs.  Washing- 
ton. D.C.,  June  1930. 

An  account  is  given  of  the  results  of  a  detailed  study  of  the  life- 
histon,^  of  the  oriental  peach  moth.  Cydia  [Laspeyrcsia]  molesfa, 
Busck.  in  New  Jersey,  with  particular  relation  to  the  effects  of  tem- 

pf  rature. 

The  following  is  taken  from  the  authors'  summary  :  In  1925,  live 
complete  or  partial  generations  were  observed  and  in  1926  four  complete 
or  partial  ones,  the  difference  being  largely  due  to  decided  differences  in 
temperature  between  the  two  seasons.    Observations  on  the  lines  of 

Glenn's  investigations  with  regard  to  the  codling  moth  [C.  pomoneUa, 
L/  [/?..4.E  ,  A,  X,  479  ;  xi,  22]  indicate  that  although  the  two  seasons 
were  so  different  in  temperature,  the  effective  temperatures  for  develop- 
ment of  both  insects  are  from  50  to  86"  F.  The  variation  in  the 
number  of  effective  day-degrees  required  to  complete  the  development 
of  each  stage  in  the  life-cycle  of  C.  molesta  did  not  exceed  1  per  cent, 
for  the  two  seasons.  It  was  shown  that  in  the  case  of  wintering  larvae, 
the  effective  day-degrees  in  the  autumn  as  well  as  in  the  spring  must  be 
considered  in  determining  the  time  of  emergence  of  the  moths.  A 
temperature  of  52°  F.  is  probably  the  zero  of  develoj:)mcnt  for  the 
stages  in  the  overwintering  cocoon.  Although  the  50  to  86"^  range  of 
effective  day-degrees  is  approximately  correct  if  all  the  individuals  of  a 
given  stage  for  an  entire  growing  season  are  taken  into  consideration. 
Shere  is  a  slight  difference  in  the  generations  when  the  effective  day- 
degrees  are  ascertained  for  a  given  stage  in  the  several  generations. 
It  is  possible  that  the  zero  of  development  for  C.  molesta  may  be 
somewhat  below  50^  for  some  stages,  particularly  the  feeding  period  and 
possibly  the  cocoon  period  of  the  larvae  that  do  not  overwinter. 

Browne  (A.  C.)  The  Oil  Emulsions,  a  brief  Survey. — Mou.  Bull, 
Dept.  Ai^ric.  California,  xix,  no.  6,  pp.  389-408,  11  figs.  Sacra- 
mento, Cal..  June  19^. 

The  history  of  the  use  of  oils  against  insect  pests  is  briefly  reviewed, 
and  the  qualities  required  in  an  oil  spray  are  outlined.  The  derivation 
of  (^)i!'^  and  their  properties  are  discussed,  together  with  the  process  of 
suiphonation,  the  blending  of  oils,  the  types  of  emulsions,  their  prepara- 
tion and  their  use  in  the  field.  A  comparative  study  of  non-soap 
emulsions  shows  that  there  is  no  true  correlation  between  the  distillation 
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rates  of  oil  samptes  and  their  viscosity  or  their  unsulphonated  residoet 

nor  between  these  properties  and  their  rates  of  evaporation,  except 
that  as  a  general  rule  the  higher  the  viscosity,  the  slower  the 
evaporation. 

From  the  limited  observations  made  on  the  oil  emulsions  at  present 
emjployed  in  California,  it  is  concluded  that  the  data  are  so  widely  at 
variance  and  there  is  so  little  opportunity  of  correlating  one  phenomenon 
with  another,  that  it  is  not  possible  to  devise  a  formula  by  which  an 
entirely  satisfactory  insecticidal  oil  can  invariably  be  selected. 


Flanders  (S.  IC ).  The  Lima  Bean  Fod-borer  in  California.— A/on. 
Bull.  Dept.  .  {i^ric.  {_  aUjornia,  xix,  no.  6,  pp.  40&-421,  4  figs.. 
6  refs.    Sacramento.  Cal.,  June  1930. 

The  Pyralid,  Eiiella  schisfimlor,  Zell.,  is  one  of  the  most  serious  pests 
of  Hma  beans  {Phaseolus  iunafifs)  in  California,  attacking  the  seed 
in  the  green  pods.  It  is  doubtiuiiy  distinct  from  E.  zinckenelia,  Treit., 
under  which  name  a  brief  account  of  its  habits  and  the  damage  it  causes 
has  already  been  noticed  [R.A.E,t  A,  xiv,  647]. 

A  spring  generation  occurs  on  wild  food-plants  {Lupinus,  Latkyrus 
and  Astragalus),  and  a  summer  and  a  partial  autumn  one  on  lima  beans. 
A  small  i)ercentac:t'  of  the  sprin,^  generation  may  not  reach  the  adult 
stace  until  the  following  year.  The  eggs  hatch  in  9-14  days,  and 
the  iar\  ac  are  full-fed  2-4  weeks  later.  Those  that  mature  in  September 
may  remain  as  larvae  in  their  cocoons  for  3^7  months,  those  maturing 
in  April  for  2-17  weeks,  those  maturing  in  May  for  1-2  weeks,  and  those 
maturing  in  August  for  1-5  weeks.  Pupation  of  the  overwinteriiig 
brood  may  occur  in  winter  but  usualh*  takes  place  in  March  or  April. 
Thf  pupal  period  lasts  :iH-88  days.  In  1926  the  pupation  of  the  sprinp 
brood  occurred  from  April  to  September,  the  average  pupal  period 
being  34  days.  The  pupation  of  the  sununer  brood  takes  place  in 
August  and  September,  the  pupal  period  averaging  32-5  da}^,  althoiigh 
many  of  this  brood  may  overwinter.  The  moths  probably  fly  for  miles 
to  reach  food-plants.  In  a  cage  experiment  the  average  length  of  Hfe 
for  those  emerging  in  September  was  24  days.  Two  females  captured 
in  the  held  laid  250  eggs  each. 

A  few  of  the  larvae  in  lima  beans  were  parasitised  by  Microbracon  sp. 
and  a  Chaldd,  Zairopis  tortncidis,  Crwf .,  but  the  percentage  of  parasitism 
was  higher  in  the  wild  food-plants,  the  species  concerned  being  Micro- 
bracon geUchiae,  Ashm.,  Microbracon  tychii,  Mues.,  and  another  species 
closely  resembling  it,  Eurytoma  sp.  and  the  Ichneumonids,  Pimpld 
{Epiurus)  aphpappi,  Ashm.,  and  Trichomma  maceratum,  Cress. 

Cultural  practices  appear  to  offer  the  best  prospect  of  control.  Severe 
infestations  in  late  beans  are  probably  due  to  moths  migrating  from 
fields  already  harvested,  but  this  is  offset  to  some  extent  by  the  higher 
yield  of  these  beans.  Irrigation,  which  delays  ripening  and  increases 
the  crop,  probably  also  decreases  the  resistance  of  the  larvae  to  parasitic 
fungi  and  bacteria.  Plantings  that  are  irrigated  2  or  3  times  during  a 
season  and  kept  under  water  for  72  hours  at  a  time  are  free  from  injury. 
The  hypertrophy  of  the  pod  tissues  in  lima  beans,  which  in  irrigated 
plants  may  kill  the  entering  larvae,  is  not  observed  on  native  food- 
plants.  Plants  in  an  irrigated  field  tend  to  become  biennial,  and  the 
late  immature  pods  fimction  as  a  trap  crop  and  so  prevent  the  injur}' 
caused  by  the  newly  hatched  larvae  of  the  third  generation  to  the  moce 
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mature  pods  just  before  harvest.  In  the  laboratory  it  was  found  tiiat 
adults  could  not  emerge  from  pupae  at  a  depth  of  ^  inch  in  compact 
soil,  but  could  emerge  easily  from  those  at  a  depth  of  2  indies  ui  loose 
soil. 

Tucker  (R.  P.).  Some  Notes  on  tlw  Mnbte  flnlpliiin.— ilf<m.  Butt, 
Dept.  Agric  CaUfomia,  xix,  no.  6,  pp.  422-429.  Sacramento, 
Cal..  June  IdaO. 

The  alkali  pol>-sulphides  or  soluble  sulphurs  form  an  important 
groop  of  insecticides,  of  whidi  only  the  sodium  and  calcium  poly- 
sulphides  are  used  to  any  great  extent  at  the  present  time.  It  is 
genernllv  recognised  that  their  value  is  due  to  the  so-called  poly- 
sulphi  li  s  that  they  contain.  The  constituents  of  dry  lime-sulphur, 
the  formation  and  constitution  of  the  so-called  polysulphide  molecule, 
and  the  decomposition  of  the  soluble  sulphurs  are  discussed.  It  is 
concluded  that  the  poly  sulphides  are  made  up  of  molecular  sulphur  (Sg) 
held  in  solution  by  an  alkaline  sulphide  b^e  of  the  general  formuU 
CaOSHjs. 

The  author  considers  that  the  toxicity  of  the  soluble  sulphurs  is 
caused  by  a  combination  of  two  properties  common  to  these  compounds. 
In  the  first  place,  ow  ing  to  their  soap-like  character  they  rapidly  cover 
and  penetrate  greasy  insects  and  fungi,  and  secondly,  immediately 
on  penetration,  a  large  percentage  of  the  soluble  molecular  sulphur 
is  dianged  to  the  solid  state.   Sw^  a  transformation  in  the  physical 
state  of  the  sulphur  should  exert  a  very  destructive  action  upon  living 
tissue.    Labo^^t^^^^  experiments  indicate  that  decomposition  of  the 
soluble  sulphurs  in  lielcl  practice  must  come  largely  from  oxidation. 
Soon  after  application,  the  initial  toxicity  is  spent  owing  to  the  change 
of  the  molecular  sulphur  from  the  liquid  to  the  solid  state,  and  any 
further  toxicity  exhibited  will  arise  from  the  sublimation  or  oxidation 
oi  the  elemental  sulphur  precipitated  out  of  the  original  solul  I<  sulphur 
spray.    Owing  to  the  tenacious  and  continuous  film  of  deposited 
sulphur  til  e  toxicity  should  be  somewhat  greater  than  could  be  expected 
from  dusted  sulphurs. 

« 

Mahoney  (A.  E  ).    Red  Spider  or  Pacific  Mite  in  San  Joaquin  County. 

— Afon.  Bull.  Dept.  Agric.  Calijorma,  xix,  no.  6,  pp.  452^53. 
Sacramento,  Cal.,  June  1930. 

Tetranychus  pacijicus,  McGregor,  ha^  recently  become  of  increasing 
importance  as  a  pest  of  vines  in  San  Joaquin  ('ounty,  California, 
sometimes  causing  complete  defoHation.  The  weaker  plants  are  tirst 
attacked,  particularly  those  in  low  situations  where  there  is  a  high 
or  rapidly  fluctuating  water  table,  or  on  lugh  sandy  knolls  where  they 
^  not  receive  sufficient  moisture,  but  the  infestation,  once  established, 
spreads  to  healthy  plants,  especially  in  the  direction  of  prevailing  winds. 

Hibernation  takes  place  in  the  adult  stage,  probably  in  cracks  in  the 
soil,  under  bark,  or  among  rubhi^^h  and  weeds.  The  lile-cycle  is 
shortened  to  14  days  in  the  hot  weather  in  May  and  June,  when  the 
njite  becomes  numerous.  In  1929,  infestation  reached  its  peak  in 
August,  after  which  it  diminished  rapidly  owing  to  the  activity  of  a 
Piedadous  thrips,  Scoloihrips  sexmaculakts,  Perg.  It  might  be 
T^ssible  to  breed  this  thrips  in  the  laboratory  diuing  the  winter  in 
sufficient  numbers  to  give  effective  control  in  early  spring.  Vineyards 


(UUt) 


588 


should  be  kept  well  drained  and  irrigated,  and  clean  cultivation  should 
be  practised.  1  air  control  was  obtained  with  6  per  cent.  lime-sulphur» 
but  a  marked  odour  of  hydrogen  sulphide  was  dcppmat  on  the  grapes. 
In  experiments  sprays  of  li^ht  summer  oils  or  fish-oil  soap  were 
effective  at  a  concentration  of  1-3  per  cent.,  the  strength  being  in- 
crea-^fd  as  the  season  advanced.  The  cost  was,  however,  considerable, 
and  the  sprays,  particularlv  those  of  mineral  oil,  removed  the  bloora 
j&om  the  grapes.  Ground  sulphur  dust  applied  as  soon  as  the  mites 
beocnne  active  appears  promising,  but  with  all  materials  a  thorough 
coverage,  mduding  the  lower  surface  of  the  leaves,  is  essential. 

MoxRisoM  (A.  E.).  IfMMt  Bulb  IKr  WmmL—Mm,  Butt.  Dept.  Agric. 
CaUfornia,  xix,  no.  6,  p.  467*  Sacramento.  Cal.,  June  1990. 

Eutnerus  sp.  is  recorded  as  infesting  carrots  over  an  area  of  3  acres 
in  California. 

SwEZEY  (O.  H.).  Entomiology.— Comm.  Expt.  Sia,  Hmmitm 
Sugar  PL  Ass,,  1927-28,  pp.  15-25 ;  1928-29,  pp.  16-25.  Hono- 
lulu, 1929-90. 

Some  of  the  informatioii  in  these  reports  has  already  been  noticed 
lR.A.E.t  A,  xvii,  194].  Against  the  sugar-cane  borer,  Rhabioememis 
obscura,  Boisd'.,  an  ^-parasite,  Anaphoidea  udendrae,  Gahan.  has 

been  introduced  from  Missouri,  where  it  parasitises  billbugs  [Spheno- 
phorus  spp.j,  but  it  has  not  apparently  had  much  effect,  and  the  chief 
control  of  the  borer  is  still  effected  by  the  New  Guinea  Tachinid 
[Ceromasia  sphenophori,  Villen.].  Further  search  in  New  Guinea 
has  not  resulted  in  the  discovery  of  any  new  parasite.  Against  army* 
worms,  11,350  individuals  of  the  Chalcid.  EupleUrus  platyhypenai. 
How.,  and  34,700  of  the  Scelionid,  Tclcnomus  na:iai,  Ashm.,  were 
reared  and  distributed,  the  latter  being  now  established  on  Kauai. 
Other  parasites  i")resent  in  Xhv  fu'ld  were  the  Tachinids,  Chaetogaedia 
monticola,  Big.,  and  Achaetontuya  [Frontina)  archippivora.  Will.,  and 
the  Ichneumonid.  Hyposoter  exiguae,  Vier.,  the  total  parasitism  by  the 
two  latter  amounting  to  24  per  cent,  in  the  case  of  Spodopiera  mauriUa, 
Boisd.  Several  introductions  of  the  Tortricid,  Bactra  trucutenta» 
Meyr.  (nutc^rass  borer)  have  been  made  from  neighbouring  islands  to 
Hawaii  am]  it  .sliould  now  be  established.  It  has  not  proved  of  much 
value  in  destroying  nut  grass  iCyperus  rotundus],  however,  except  in 
a  few  areas.  In  three  localities  on  Maui,  68-78  per  cent,  of  the  eggs 
of  this  moth  were  parasitised  by  Trichogramma  sp,  and  T,  mnuium, 
Riley,  and  one  caterpillar  by  the  Braconid,  Chdonus  Uackbumi,  Cam. 

NiCHOLLS  (H.  M.).  Tktb  Luoima  Ilea  {SmiiUhurus  vindis^.-^Tas- 
manian  /.  Agric,,  i,  no.  3,  pp.  115-119,  2  figs.  Tasmania,  May 
1930. 

The  presence  of  Sn^mihurus  wridis,  L.  (lucerne  flea)  in  Tasmania 
was  not  discovered  until  May  1929,  although  it  was  probably  introduced 

in  the  egg  stage  in  the  earth  of  improperly-cleaned  clover  seed  im« 
ported  from  South  Australia  about  1923.  It  has  become  rather 
numerous  in  two  or  three  localitit  s  on  the  north-western  coast.  Very 
little  lucerne  is  grown  in  the  State,  and  it  is  mainly  found  on  sub- 
terranean clover  [TrifoUum  subferranmml  and  other  dovers.  The 
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life-history  is  very  similar  to  that  in  South  Australia  [RA.E,,  A»  xvi, 
381].  In  ordinary  seasons  the  springtails  disai^sear  about  the  beginning 

December.  The  summer  is  passed  in  the  egg  stage  and  hatching 
occurs  about  the  end  of  March.  The  climate  of  Tasmania  is  moister 
than  that  of  South  Australia,  and  the  period  of  aestivation  is  con- 
sea  uently  shorter. 
In  e3q)eriments,  sprayine  with  lime-sulphur,  1 : 60,  proved  to  be  an 
ffective  method  of  contnu.  The  insects  were  killed  by  contact  and 
by  eating  the  sprayed  leaves.  Some  of  them  after  jumping  on  to  the 
treated  foliage  were  poisoned  by  cleaning  their  feet  with  their  mouth- 
parts.  On  several  occasions  dead  females  were  observed  on  the 
ground  by  patches  of  uncovered  eggs,  which  indicated  that  in  attempt- 
ing to  cover  their  eggs  [loc,  di.]  they  had  been  poisoned  by  ingesting 
the  sprayed  earth.  On  experimental  plots  cattle  ate  infested  clover 
that  had  been  sprayed,  but  would  not  feed  on  the  heavily  infested 
un^prayed  areas. 

Regulations  have  been  promulgated  prohibiting  the  importation  of 
clover  seed  that  has  not  been  machine-dressed.  S.  viridis  spreads  very 
slowly,  and  there  is  little  doubt  that  proper  treatment  of  pastures  wiii 
prevent  any  appreciable  damage. 

AxGELL  (H.  R  ).  Hill  (A.  V )  l^-  Currie  (G.  A.).  Blue  Mould  of 
Tobacco  :  Progress  Report  of  Studies  on  an  Ihaect  Vector.— /. 
Council  Set.  Ind.  Res.,  iii,  no.  2,  pp.  2  refs.  Melbourne, 

May  1990. 

In  1929,  tobacco  seedlings  in  New  S(  utli  Wales  became  infected  with 
blue  inouid  fungub  at  the  time  tiiat  adults  of  Phthoritnaea  opercuklla, 
ZeU.,  were  first  observed  in  the  seed-beds.  As  the  beds  were  situated 
more  than  two  miles  from  the  nearest  diseased  plants,  these  moths 
were  suspected  of  carrying  the  conidia,  although  there  was  also  the 
possibility  that  they  were  carried  by  wind  or  other  agencies.  Experi- 
ments described  showed  thnt  moths  collected  from  diseased  seed-beds 
caii  }  the  conidia  mechanicaiiy,  and  that  if  they  alight  on  healthy  seed- 
ling, infection  results  when  conditions  are  favourable.  The  detached 
oomdia  sometimes  remain  viable  for  54  hours  or  more.  It  follows 
that  other  insects  attacking  or  even  visiting  seedlings  may  also  be 
possible  carriers  of  the  conidia. 


Evans  (J<  W.).  The  Ckmtrol  of  the  Ck>dlin  Motti  In  AoftialiA.  IMh 
on  urn  poarille  miiialiai  ol  Trkhogrmrmm  (Bm^  ChtloiioidM)» 

— /.  Council  Sci.  Ind,  Res,,  iii,  no.  2,  pp.  lCNS-116,  18  refs.  Mel- 
boome.  May  IddO. 

On  acooont  of  the  possibility  of  economically  controlling  the  codling 
moth  [Cyiia  pomonelia,  L.]  and  other  insect  pests  in  Austndia  by 

-iT^v  of  egg  parasites  of  the  genus  Trichogramma ,  an  investigation 
ol  the  problem  was  recently  undertaken.  A  brief  history  of  work 
already  done  with  these  parasites  is  given.  All  the  records  of  a  pest 
having  been  controlled  or  partly  checked  by  Trichogramma  refer  to 
iofestationa  in  the  late  summer  or  autumn,  and  it  has  been  suggested 
that  the  scarcity  of  the  parasite  in  spring  is  due  to  the  shortage  of  host 
eggs  in  the  previous  autmnn.  Although  this  is  no  doubt  panly 
cocrect,  it  is  also  probable  that  few  of  the  parasites  in  the  hibernating 
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eggs  survive,  and  of  those  that  do  so  the  majority  are  too  weak  to 
ovipont.  Tliis  suppcmtioii  was  borne  out  by  laboratoryexpefiments 
m  which  parasitised  eggs  were  subjected  to  temperatures  fiuctuaiiqg 
between  1  and  lO*"  C.  [33-8  and  50"  F.],  although  eggs  kept  at  a  constant 
temperature  of  2®  C.  [35-6°  F.]  gave  rise  to  healthy  parasites. 

In  August  1928  investigations  were  begun  at  the  Parasite  Laboratory* 
of  the  Imperial  Institute  of  Entomology  in  England.    As  entomologists 
in  America  had  exptrienccd  considerable  difficulty  in  maintaining  a 
constant  stock  of  Silolroga  [cerealdla,  01.]  owing  to  the  activities  of  the 
predacious  mite,  PeHemoides  veiUneosus,  Newp.,  attempts  were  made 
to  use  the  eggs  of  various  other  insects  as  hosts,  including  those  of 
Tribolium  castaneum,  Hbst,,  Rhizopertha  dominica,  F.  {pusilla,  F  }. 
Ephestia  elutella,  Hb.,   E.  kiihnirUa,   Zrll  ,  and   Endrosis  lacUeUa. 
Schitf.    Only  E.  lacteeUa  and  tphcslia  kuhntdla  gave  promising  result- 
The  former  will  be  further  investigated,  but  it  was  found  that  if  an\' 
eggs  of  the  latter  were  left  unparasitised  (aiid  this  was  the  usual 
occurrence),  the  larvae  on  hatching  devoured  the  surrounding  eggs  or 
webbed  them  together  [cf,  R.A.E.,  A,  xviii,  577].    Eventually'  a 
stock  of  5.  ceredeUa  was  obtained  from  Canada,  and  althougli  no 
trouble  was  experienced  with  PediatJoides,  considerable  annoyance 
was  caused  by  the  presence  of  a  mite  of  the  genus  Tvroglyphm.  The 
mites  and  their  highly  resistant  eggs  were  eliminated  by  expt)sing  the 
wheat  used  for  feeding  Sitoiroga  to  a  dry  heat  of  52^  C.  [125-6^  F.j 
lor  a  period  of  8  hours.  The  moths  were  reared  at  a  temperature 
between  24  and  27"  C.  [75-2  and  80-6''F.]  and  a  relative  humidity 
of  80  per  cent. 

In  the  laborator}'  the  author  studied  two  races  of  the  European 
species,  Trichogramma  evanescens,  Westw.  One  consisted  entirely  of 
parthenogenetic  females  and  was  discovered  in  the  eggs  of  Rhyacionia 
buoUana,  Schiff.,  in  England  and  the  other  was  obtained  from  Germany. 
The  latter  strain  was  bisexual,  unfertilised  females  giving  rise  to  males 
only,  and  was  originally  found  in  the  eggs  of  Pieris  spp.  Parallel 
tests  were  carried  out  with  both  races  under  identical  conditions  at  a 
temperature  of  25°  C.  [TTT.]  in  a  dim  artificial  light.  It  was  found 
that  one  adult  of  the  parthenogenetic  strain  can  parasitise  73  eggs  of 
Ephestia  kuhniella,  but  on  an  average  only  parasitises  41.  This 
parasite  is  most  efficient  during  the  first  5  days  of  its  life.  At  25°  C. 
it  will  live  as  long  as  13  days,  ovipositing  even  on  the  12th  day.  Twenty 
eggs  were  parasitised  by  one  female  within  96  hours  whether  they  were 
laid  in  a  mass  or  scattered  over  an  area  of  1 1  sq.  ins.  One  feinale  of 
the  second  «;train  can  parasitise  99  eggs,  but  on  an  average  only 
parasitises  62.  Six  days  is  the  average  duration  of  its  life,  and  it  is  most 
effective  during  the  first  few  days  although  19  out  of  20  eggs  were  para- 
sitised on  the  sixth  day.  Fertilised  females  lay  batches  of  eggs  giving 
rise  to  more  females  than  mdes,  but  if  not  re-fertilised  may  lax-  eggs 
that  produce  only  males  towards  the  end  of  their  lives.  Tlic  life-cycle 
of  the  obligatorily  parthenogenetic  race  lasted  ten  days  at  27 C, 
whereas  that  of  the  bisexual  race  and  of  the  American  T.mimutum, 
Riley,  lasted  nine  days  at  the  same  temperature. 

The  technique  of  rearing  both  Sitrotroga  cerealella  and  Trichogramma 
is  described  in  detail,  the  method  being  based  on  that  used  by  S.  E. 
Flanders  [c/.  RA,E.»  A,  xvii,  455,  456, etc.], with  certain  modifications. 
The  apparatus  discussed  is  only  intended  for  the  production  of  sufficient 
eggs  for  field  experiments,  as  it  is  not  planned  to  establish  a  large 
laboratory  at  Canberra  for  purposes  of  distribution.  In  addition  to  the 
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s^f>eries  of  yWd/o^ramma  already  mentioned,  it  is  proposed  to  undertake 
experiments  with  the  indigenous  1\  austraitcutn,  Gir.  [xvi,  102]. 

it  has  frequently  been  observed  that  females  of  Trichogramma 
'that  have  fed  on  honey  or  other  sugary  substance,  live  longer  and  lay 
more  eggs  than  those  unled,  and  it  is  therefore  suggested  mat  a  small 
piece  of  raisin  should  be  stuck  on  each  card  of  eggs  exposed  in  the 
■field,  in  the  hope  that  the  parasites  will  feed  before  ovipositing. 

Other  pests  in  Australia  that  might  be  controlled  by  this  parasite 
are  Caliroa  (Eriocampoides)  limacina,  Ratz  (fx  ir  slug),  Cydia  {Laspey- 
resia)  molesta,  Busck  (oriental  peach  moth)  and  Heliothis  obsoleta,  F. 
(tomato  wono). 

[Rep<^>rts  of  the]  Bureau  of  Sugar  Elzperiment  Stations. —  Queensland 
Agric.  J.,  xxxin,  pt.  6,  pp.  372-380,    Brisbane,  1st  June  1930. 

£.  Jarvis  advocates  the  protection  of  insectivorous  hirds,  which  are 
important  natural  enemies  of  many  sugar-cane  pests,  and  gives  a 
list  of  15  species  frequently  found  in  cane-fields.  As  a  result  of  held 
trials  of  machines  for  apphnng  dry  or  liquid  soil  fumigants  to  rows  of 
sugar-cane,  various  recommendations  are  made  regarding  their 
construction. 

In  view  of  the  varied  opinions  regarding  the  effect  of  heavy  rains  and 
floods  on  cane-grubs  [Lepidoderma  alhohirtum,  Waterh.],  R.  W. 

Mtmsfomery  discusses  experiments  in  which  third-stage  larvae  were 
submerged  for  periods  of  1-5  da  vs.  After  1-2  days  they  quickly 
recovered,  and  though  after  3^  days  recovery  was  much  slower,  a 
fairly  high  percentage  survived.  Only  a  small  percentage  remained 
aUve  after  5  days  inimeTSK>n.  Infested  cane-fields  sddom  remain  wider 
water  for  kmg  periods,  however,  and  during  tliree  weeks  continuously 
rainy  weather  in  January  and  February,  no  dead  grubs  were  found 
in  water-logged  soil  that  was  not  actually  flooded.  Wet  weather  mny, 
however,  render  the  larvae  more  susceptible  to  fungous  diseases,  and 
in  occasional  cases  torrential  rains  may  wash  them  out  of  the  soil  to 
be  eaten  by  birds. 

Tanabe  (C.)  &  MisHiMA  (R.).  On  the  Life-history  and  Methods  of 
Control  of  Rhaphidopalpa  femoralis  Motsch.  [In  Japanese*] — 
/.  Plant  ProL,  xvii,  pp.  291-293  &  378-383,   Tokyo,  1930. 

The  Galerucid,  Rhaphidopalpa  ft  moralts,  Motsch.,  is  ve»y  injurious 
to  water-melon  in  the  Nara  Prefecture.  Tlurr  is  one  generation  a 
year,  the  beetles  usually  emerging  in  August  and  hibernating  in 
sheltert  l  places  from  the  end  of  October.  The\-  are,  however,  occasion- 
ally observed  on  warm  days  during  the  winter.  They  become  active 
about  the  middle  of  March,  when  the  temperature  of  the  soil  is  above 
10*  C.  [50°  F  ],  and  are  seen  flying  from  the  end  of  April.  They 
feed  on  the  leaves  of  cucurbits.  Ovi{>osition  occurs  from  the  end 
of  May  until  the  end  of  June  or  sometimes  later.  The  beetles,  which 
live  about  a  year,  are  active  on  fine  days  and  feign  death  when  disturbed. 
The  female  oviposits  about  12  times,  laying  a  total  of  about  550  eggs 
in  cracks  in  the  ground  or  under  the  sou.  The  larvae  hatch  in  about 
2  weeks,  being  most  numerous  from  June  until  the  middle  of  July, 
and  feed  on  the  roots  of  cucurbits.  The  larval  and  pupal  stages  last 
about  33  and  14  da3rs  respectively. 
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Harukawa  (C).  Studies  on  Eriocampoides  matsumotonis,  Hanik, 
'Tn  Japanese.] — Mat.  Improvement  Agric.  DepL  Agfic.  For., 
no.  14.  pp.  1-37,  2  pU.   Tokyo.  March  1930. 

Injury  by  the  larvae  of  the  sawfly,  Caliroa  (Eriocampoides)  mai- 
sumotonis,  Haruk.,  which  feed  on  the  upper  surface  of  the  leaves  of 
pear  and  to  a  less  extent  of  peach  and  other  species  of  Prunus.  was 
first  observed  more  than  20  years  ago  in  the  Oka\ania  Prefecture. 
There  are  three  generations  a  year,  the  adults  appealing  from  June  to 
September  and  hibernation  taking  place  as  mature  larvae  in  cocoons 
in  the  soil.  The  females  insert  their  eggs  into  the  leaves  from  the 
lower  surface  Unfertilised  eggs  apparently  yield  only  males.  One 
female  lav<  ihout  20  eggs  diirin?^  its  life,  which  lasts  2-5  days.  The 
larvae  hatch  in  7-11  days  and  mature  in  14-23.  The  prepupal  stage 
lasts  10-15  days  in  summer,  and  the  pupal  stage  4  or  5.  Descriptions 
are  given  of  three  species  of  Ichneumonids  that  are  parasitic  on  the 
hirvae.   Spra}nng  with  lead  arsenate  is  recommended  for  control. 


Katsumata  (K.).  Besolis  of  the  ShidiM  on  ScoHnophara  {Podops) 
lurida.  Burm.  "In  Japam'St\]^240  pp..  5 pis.,  1  chart.  Ishikawa. 
Ishikawa-Ken  Agric.  £xpt.  Sta..  March  ld30. 

The  Pentatomid.  Scotinophara  lurida,  Burm.,  is  widely  distributed 

throughout  Japan,  where  it  is  one  of  the  most  important  pests  of  rice. 
It  also  attacks  wheat,  Paniatm  crusi^alli  and  Zizania  lalifolia,  and  in 
cages  has  been  found  to  feed  on  maize.  Italian  millet  [Setaria  italica] 
and  P.  miliaceum.  One  of  each  se.x  to  each  rice  plant  in  spring  may  be 
responsible  for  the  total  loss  of  the  crop.  There  is  one  generation 
a  year,  hibernation  taking  place  in  the  adult  stage  under  fallen 
leaves  and  among  grasses  near  the  rice-field.  Oviposition  begins 
2-3  weeks  after  migration  from  the  hibernating  places  in  June  and 
July.  The  adults,  which  are  strongly  attracted  to  light  at  night, 
usually  live  about  10  months.  They  generally  fly  in  tlie  evening  and 
can  cover  fairly  long  distances.  They  shelter  on  the  lower  parts  of  the 
food-plants  on  fine  days  and  feign  death  when  disturbed.  The  egg^ 
are  laid  on  the  leaves  and  leaf  sheaths  between  6  and  8  p.m.,  from  late 
June  to  mid- August,  but  mostly  about  the  end  of  July.  One  female 
Jays  np  to  61 1  eggs,  with  an  average  of  190.  They  usually  occur  in  two 
or  sometimes  three  compact  rows.  14  in  each  row.  and  hatch  after 
4  days  in  the  early  morning.  In  the  laboratory,  94*4  per  cent,  of  the 
eggs  hatched.  The  adult  stage  is  reached  iii  27-46  days,  and  the 
bugs  leave  the  rice-fields  for  hibernation  in  September  and  the  first 
half  of  October.  EarU  planted  varieties  of  rice  are  most  heavily 
infested,  and  den>els  planted  lields  seem  to  be  preferred. 

Telenomus  .sp.  i>  parasitic  in  the  eggs,  killing  about  95  per  cent, 
in  August.  It  ha>  8  10  generations  a  year,  each  female  laying  about 
50  eggs.  The  Carabids,  Pterostichus  microccphalus.  .Motsch.,  An- 
chomenus  {Agonutn)  daimio.  Bates,  and  Chtaenius  paUipes,  Gebl., 
feed  on  the  eggs  and  nymphs ;  and  Anisolabis  maniima,  G^ni,  has 
been  observed  to  attack  the  bugs  in  captivity.  They  are  also  destroyed 
by  frogs  and  ducks.  The  fungus,  Mciarrhizium  anisopliae  {Oospora 
destructor)  causes  consideralile  mortalit  \  among  the  adults  and  nymphs. 
Control  nieasures  ie( oiumeuded  are  sparse  planting,  submerging  the 
plants  to  kill  the  egg.>>.  and  dusting  with  nicotine. 
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Saito  (K.).   The  Effect  of  Insects  upon  the  Appearance  of  Trees  in 

Korea.  Jap  ancsc] — Sci.  Bull.  Alumni  Soc,  Monoku  Coll. 

Agric.  For,,  v,  pp.  139-146.    Morioka,  March  1930. 

Brief  notes  are  given  on  some  forest  insects  that  produce  galls  on  or 
(feform  trees  in  Korea.  Phassus  sij^nifer,  Wlk..  takes  two  years  to 
cuinpiete  it^  Hfe-cycle,  the  adults  appearing  in  September.  The 
larvae  bore  in  ash  {Fraxinus),  Paulownia  tonietUosa,  etc.  Omphisa 
plagialis,  Wilem..  the  larvae  of  which  bore  in  Caialpa  speciosa,  has 
two  generations  a  year,  the  adults  emerging  at  the  end  uf  May  and  again 
at  the  end  of  September.  Dioryctria  splendideUa,  H.S.,  which  feeds  on 
Pinus  densiflora  and  P.  rigida,  also  has  two  generations  a  year.  The 
moths  appear  in  June  and  again  in  August,  and  they  oviposit  on  the 
young  shoots  and  fruits,  in  which  the  larvae  mine.  D.  abietella, 
Schiff.,  has  probabl}'  two  generations  a  year,  the  larvae  boring  into  full- 
grown  spruce  (Pieea).  They  were  also  found  in  galls  made  by  Chermes 
sp.  on  these  trees.  Rhyacionia  (Grapholitha)  turionana,  Hb.,  and  Myda* 
phtltts  piniperda,  L..  attack  pines,  the  adults  of  the  latter  emerging 
at  the  end  of  June  and  in  July. 

Tempany  (H.  a.).  Entomological  TiMaaia.—Ann.  Rep,  Dept.  Agne, 
5.5.  &  FMS,  1929,  p.  14.   Kuala  Lumpur,  1930. 

Seiara  mtons,  Wlk.  (nettle  caterpillar)  caused  considerable  local 
damage  to  coconuts  in  Mala3ra  in  the  first  half  of  1929.  Coffee  was 
attacked  by  the  larvae  of  the  Sfdiingid,  Cephonodes  hylas,  L.,  and  by 
Stephanoderes  { Cryphalm)  hampei,  Ferr.,  the  distribution  of  which  is 
apparemiy  conhned  to  Selangor,  Negri  Sembilan  and  Malacca.  Insects 
injuring  rubber  were  the  Arctiid,  Cyana  ridleyi,  Hmps.,  and  the  locust, 
Valanga  nigricornis,  Burm.,  which  caused  some  damage  to  young 
bud'grafts. 

Miller  (X  r  K  )  &  Pagden  (H.  T.).  Insect  Pests  of  Padi  in  Malaya. 
— Miuayuti  Agric.  /.,  xviii,  no.  6,  pp.  289-292,  3  refs.  kuala 
Lumpur,  June  1930. 

Rb\Tichota  attacking  rice  in  Mala\  a  include  Tefroda  histeroides,  F., 
which  has  been  found  to  be  injurious  in  Madras  [R.A.E.,  A,  xvii, 
654 ;  Scotinophara  coarctata,  F.  [cf.  xii,  362] ;  Leptocorisa  acuta, 
Thnb.,  whidi  feeds  on  the  ripening  grains  and  causes  them  to  turn 
blackish  and  then  white  when  entirely  empty ;  and  Sogaia  furcijera, 
Horv.  {paUescens,  Dist.).  which  causes  the  plant  to  turn  yellow.  The 
eggs  of  Sogata  are  laid  at  the  mid-rib  of  the  leaves  under  the  cuticle, 
and  the  n^Tnphs  appear  to  feed  mainlv  on  the  leaf  blades,  hut  the 
adults  are  usually  found  just  above  the  water  level.  If  the  water  is 
drained  ofi  for  about  two  days,  the  insect  disappears.  There  are  six 
Lepidopterous  pests,  three  feeding  on  the  leaves  and  three  bcning  in  the 
stems.  Of  the  latter,  Dtatraeu  .n  ricilia.  Dudg.,  deposits  eggs  in 
ma'ises  of  30-20<)  on  the  leaf  blades,  and  the  larva  pupates  without 
making  a  cocoon.  Schnenobius  bipundifer.  Wlk.  {incertellus,  Wlk.) 
iiiso  deposits  eggs  in  nia^^cs  on  the  blades,  the  egg-mass  being 
covered  with  brownisli  scales.  Scsutnta  in/erens,  Wlk.,  oviposits 
beneath  the  leaf  sheath,  the  eggs  being  laid  in  several  rows,  and  the 
larva  spins  a  loose  weh  of  silk,  generally  outside  the  stem.  All  these 
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borers  can  live  in  the  submerged  stems,  apparently  unaffected  by  the 

water  in  which  they  are  imTnfT'=f'd  They  frequently  cause  the  enrly 
death  of  the  plant  by  completely  ringing  the  node  at  the  point  of  entry, 
after  which  they  either  enter  the  stem  or  leave  it  for  anutiier.  The 
leaf-feeders  are  Nymphida  depundalis,  Gn.,  the  larvae  of  which  bite 
off  a  portion  of  the  leaf  and  fold  it  into  a  shelter  in  which  they  move 
about  the  plant  and  on  the  water,  and  two  army  worms,  Spodoplera 
niauritta,  Boisd.,  and  5.  pecten,  Gn.,  the  eggs  of  which  are  deposited 
on  the  leaves  and  covered  with  scales.  TIic  larvae  are  very  consimnious 
and  may  be  readily  dealt  with  before  they  do  much  damage. 

Ootton  Ciop  in  Tbagiiiyika.-- randan vt^  Skmdard,  0th  Aug.  1930. 
Typescript  extract,  2  pp. 

Owing  to  the  recent  dainage  by  insects,  which  was  favoured  by 
abnormal  seasonal  conditions,  the  estimate  of  the  cotton  crop 
announced  in  May  as  34,770  bales  of  400  lb.  each  has  had  to  be  reduced 
to  22.000  bales,  though  if  more  favourable  conditions  prevail,  the 
estimate  may  again  have  to  be  revised. 

Frappa  (C  ).  Le  chamiigon  d0  la  patale  doooe  i  Madagaicaf  {Alddes 
comexus  OL). — Reo,  Path.  vig.  Ent,  agnc.»  xvii,  fasc.  5-6,  pp. 
215-217,  1  pi.   Paris,  May-June  1930. 

Alddes  convexus,  Ol.,  the  adult  of  which  is  described,  caused  con- 
siderable local  injury  to  sweet  potato  in  Madagascar  in  1928  and  1929. 

The  weevils  appear  in  April  or  lifay  when  the  plants  begin  to  show  some 
foliage,  and  feed  on  the  leaves,  so  that  the  yiekl  is  reduced.  Oviposition 
begins  in  May  or  June,  the  eggs  being  laid  in  the  soil  on  the  tubers, 
in  which  the  larvae  feed.  Pupation  takes  placr  in  the  soil.  The 
weevils  disappear  in  .August,  when  the  foliage  begins  to  wither. 

BALAriiowsKV  {A  ).  Contribution  k  F^tude  des  Coccides  de  France 
(4e  note\  Quelques  Hym^nopt^res  Chalcidiens  parasites  de 
Ck>ccides  recueiUis  dans  les  Aipes-Maritimes  et  le  Yar  durant 
Pannte  1929.- Path.  veg.  Ent.  agric,  xvii,  fasc.  5-6,  pp.  218- 
221.  6  refs.    Paris,  May-June  1930. 

Brief  naio  are  given  on  the  following  ("halcidoid  parasites  obtained 
from  Cuccids  in  the  Departments  of  Alpes-Maritimes  and  Var  during  the 
summer  of  1929 :  the  .\phelinids,  Aphelinus  {Aphytis)  fnytiluspidis, 
LeB.,  from  Chionaspis  berlesei,  Leon. ;  A.  (A.)  dtaspidis.  How.,  from 
Diaspis  eckinocacti,  Bch.  {calyptr aides,  Costa)  ;  Azotus  matritensis, 
Mercet,  from  Targionia  I'itis,  Sign,;  Aspidioiiphagus  citrinus,  Craw, 
from  D.  echinocacti  and  Anlacaspi"^  rosae,  Bch.  ;  ProspaltcUa  herlesei, 
H(nv.,  from  Aulacaspis  [Diaspis)  pentagona,  Targ.  ;  P.  leucaspidis^ 
Mercet,  from  Leucaspis  pusilla,  Lw,  ;  Coccophagus  insidiator,  Dalm,, 
from  Eriococcus  hemyi,  Balacbowsky ;  C.  scuiellaris,  Dalm..  from 
Pulmnana  mesemhryanthem,  VaU. ;  Coccoph^goides  simiUs,  Masi  {Uicis, 
Mercet),  found  in  association  with  Azotus  matritensis,  in  the  course  of 
breeding  Targionia  viiis  ;  and  Casca  occidentalts,  Silv.  &  Mercet, 
from  T.  t  jVis  ;  the  Encyrtids,  Arrenophagus  chionaspidis,  Auriv.. 
from  Auiacaspis  rosae ;  Anagyrus  bohemani,  Westw.^  from  Riper sia 
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ielussust.  Balachowsky  ;  AenasioiJe.i  hispanica,  Mercet,  from  Kermes 
'  Kerntococcus)  baccifnrmis,  Leon.,  mid  Chionaspis  euonymi,  Cornst.  ; 
Blastothrix  erythrostdhus,  Wlk.,  from  Krrmes  {  Kerntococcus)  ilicis,  L.  ; 
Adelencyrtus  aulacaspidts,  Brethes,  froiii  Aulataspis  rosae  ;  Encyrtus 
masii,  Silv.,  frc»n  Filif^a  olea$,  Costa;  E.  frontalis,  Mercet  [sic 
?  frontatus,  Mercet]  from  Pubdnaria  mesembryanihemi ;  Phaenodiscus 
aeneus,  Dalm.,  from  Lecanium  {Sphaerolecanium)  prunasirt,  Boy. ; 
P.  coccidiphagus,  Mercet.  from  Ripersia  echinala,  Balach(3wsky ; 
Protyndarichus  coccidiphai^Ns,  Mercet,  from  Lecaniodiaspis  sardoa, 
Targ.  ;  and  Hahrolepis  dahnam,  Westw,.  from  Targionia  vitis  ;  and 
the  Pteromaiid,  Scutellista  cyanea,  Motsch.,  iium  Ceroplasles  rusci,  L., 
and  Saisseiia  oUae,  Bern. 

tEVTAnn  (J.).   La  gu^on  doryphorique  au  d6but  de  la  cainpagne 
1830. — Rev.  Zool.  agric,  xxix,  no.  1,  pp.  1-19.    Bordeaux.  1930. 

The  situation  regarding  Leptinotars^a  decemlineata.  Say.  on  potato 
in  France  at  the  beginning  of  the  1930  campaign  is  reviewed  [cf. 
R.A.E.,  A,  xvii,  639].  Further  infestations  have  been  discovered, 
and  five  new  Departments  have  been  invaded.  It  seems  probable 
that  the  increase  is  due  to  the  fact  that  owing  to  the  particularly 
favourable  hot  weather,  new  infestations  discovered  hi  the  middle  of 
the  summer  of  1928  had  given  rise  to  adults  that  migrated.  In  a  few 
cases,  on  the  other  hand,  it  has  been  possible  to  continue  the  regressive 
modification  of  zones  begim  in  1928.  Although  the  distribution  of  the 
beetle  has  clearly  increased,  the  new  isolated  foci  are  not  of  great 
importance. 

Favard  (P.).    Le  hanneton  vert  de  la  vigne. — Prog,  agric.  viiic,  xciv, 
no.  28.  pp.  37-38.    Montpellier,  13th  July  1930. 

A  brief  account  is  given  of  the  bionomics  of  A  nomala  intis,  F.,  which 
has  recently  become  a  pest  of  vines  in  the  south  of  France  [cf.  R.A.E., 
A.  xvi.  345j.  This  Rutelid  lives  in  the  sands  of  the  Mediterranean 
coast,  and  before  the  extension  of  vine-growing  during  the  last  centur}', 
fed  chiefly  on  Tamanx  and  Scoiynius,  The  adults  emerge  at  the  end 
of  June  and  dkappear  during  the  last  fortnight  in  July,  the  males  dying 
and  the  females  burrowing  into  the  ground  to  lay  about  3()  e^'gs  at  the 
base  of  the  vine  stock.  The  larvae  hatch  in  August  and  remain  1  \  years 
in  the  soil,  eventually  pupating  in  May.  Tn  addition  to  the  injury 
caused  by  the  feeding  of  the  adidts  on  the  foliage  [loc.  cit.  \  the  larvae 
gnaw  the  roots,  sometimes  at  a  great  depth,  and  in  sandy  soil  the  vines 
frequently  die. 

Tltin  (F.).  Farther  Observations  on  a  Pyrethnim  Spray  Fluid.— 
Rep.  Agric.  Hortie.  Res.  Sta,  Bristol  1929,  pp.  93-95.  Long 
Ashton,  Bristol  [1930]. 

Further  observations  have  been  made  on  the  pyrethrum  spray  fluid 
already  described  [R.A.E.,  A,  xvii,  53b;  xviii,  498].  With  somewhat 
hard  water,  a  rather  better  emulsion  was  obtained  if  the  mixture  was 
prepared  in  the  first  instance  using  only  20  gals,  water,  the  remainder 
being  added  immediately  after  the  alkaU  had  been  thoroughly  stirred 
in.  In  trials  carried  out  in  1929,  it  was  found  that  cottonseed  oil  is 
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probably  rather  more  satisfactory  than  rape  oil  and  is  also  soiuewtiat 
cheaper.  In  experiments,  the  spray  luis  been  used  again  with 
apparently  good  effect  against  the  raspberry-  beetle  [Bytttrus  to- 
mentosus,  F.].  Phyllodecta  vulgalisstma,  L.  (willow  beetle),  Paraietrany- 
chus  pilosus,  C.  &  F  (Oltgonychus  ulmt,  auct.)  and  an  Aphid.  In  the 
ca<e  of  mature  a|)pie  trees  infested  with  Paraietranychus,  contxoi 
appeared  to  be  complete  and  no  damage  to  foliage  resulted,  whereas 
on  adjacent  trees  where  the  mite  was  controlled  with  lime-solpliiir 
(1 : 30).  considerable  sconcing  occurred  on  the  less  hardy  varieties. 

The  material  dissolved  by  ether  from  pjnrethnim  flowers  that  liad 
already  been  extracted  with  light  petroleum  was,  at  first,  found  to  have 
distinct  insecticidal  activity,  but  after  re-extraction  with  petroleum 
it  was  found  to  be  inert.    A  quantity  of  the  flowers  that  had  been 
deprived  of  everything  soluble  in  petroleum  or  ether  was  digested  with 
water,  but  the  filtrate  obtained  gave  negative  results  agadnst  sawfly 
larvae.  The  flowers  that  had  been  successively  extracted  with 
petroleum,  ether  and  water  were  then,  after  drying,  extracted  with 
boiling  alcohol,  but  negative  results  were  obtnined  with  a  '^ii'^pf^nsion  of 
the  product.    It  may  therefore  be  concluded  tliat  the  entire  msecticidal 
value  of  pyrethrum  flowers  resides  in  the  petr*>l rum-soluble  product. 
An  alcoholic  extract  of  the  original  flowers  contams  the  active  princi- 
ples in  association  with  a  relatively  large  amount  of  inert  material,  the 
presence  of  which  renders  the  preparation  of  a  satisfactory  spray 
fluid  much  more  difilcult. 

TuTiN  (F  ).  Examination  of  Plants  for  Insecticidal  Principles.— I. — - 
Rep.  A^ric.  Horde.  Res,  Sla,  Bristol  1929,  pp.  96-98,  1  ref.  Long 
Ashton.  Bristol  [1930J. 

Tests  ap^ainst  Lepidoptcrous  larvae  were  made  with  products  obtained 
from  Oenanthe  cmcata  (water  hemlock)  nnd  Jyiula  dysenterica  (fleabane). 
A  rape  oil  emulsion  of  the  resinous  residue  obtained  on  successive 
extraction  of  the  ground  roots  of  0.  crocata  with  alcohol  and  petroleum 
was  prepared  in  a  manner  similar  to  that  used  for  the  emulsificatiott  of 
pyrethrins  [cf,  R.A,E.,  A,  xvii,  536  ;  xviii,  498].  Results  obtained 
with  this  spray  indicate  the  presence  of  a  principle  toxic  to  insects,  and 
it  is  hoped  to  conduct  further  experiments  to  ascertain  if  any  practical 
use  can  be  made  of  it.  The  materials  obtained  from  the  dried  and 
ground  flowers  of  /.  dysenterica  by  extraction  with  petroleum,  alcohol 
and  water  possessed  no  insecticidal  properties. 

Walton  (C.  L.)  &  Staniland  (L.  N.).  Th»  Common  Bmm  Capnl 

Bug  {Lv^^us  pabulinus)  as  a  Pest  of  Sugar  Beet. — Rep,  Agnc, 
Hortic.  Res.  Sta.  Bristol  1929,  pp.  9^100,  1  pL,  Long  Ashton, 
Bristol  [ld30J. 

During  June  1929,  two  outbreaks  of  Lygus  pabuUnus,  L.,  occurred  on 

sugar-beet,  in  Lincoln  aud  Somerset.  In  Somerset,  the  infestation  was 
limited  to  a  belt  30- 40  yards  wide  t  xt ending  into  the  crop  from  a 
hedgerow  bordering  a  road,  which  bounded  the  held  on  two  sides. 
Similar  injury  was  apparent  in  potatoes  grown  in  the  rest  of  the  field. 
Examination  of  the  hedgerow  revealed  Capsid  injury  on  bramble 
and  bindweed,  and  there  seems  little  doubt  that  tiie  infestation 
originated  there,  and  that  the  young  Capsids  after  hatching  migrated 
into  the  field  and,  weeds  being  almost  absent,  attacked  the  young 
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l^eet.  The  part  of  the  crop  that  had  been  sown  on  18th  April  was 
much  less  injured  than  that  sown  on  13th  lilay,  which  was  severely 
attacked.   On  the  average,  there  were  three  nymphs  to  each  plant. 

The  damage  was  confined  to  the  young  leaf  growth,  and  in  many  cases 
xvhere  this  was  almost  destroyed,  the  cotyledons  extended  abnormally 
^i.nd  became  much  thickened  and  very  brittle.  Slight  injury  also 
occurred  on  a  small  area  of  sugar-beet  on  the  opposite  side  of  the  road. 
Hie  application  of  a  dust  containing  nicotine  gave  satisfactory  results, 
smd  the  affected  plants  snbsequentty  made  good  growth. 

Stanii  AND  I  N.)  &  Walton  (C.  L.).  Experiments  on  the  Control 
of  Pear  Midge  {Contarinia  pyrivora).  Progress  Report.— ^('/'. 
Agrk.  Horiic.  Res.  Sia.  Bristol  1929,  pp.  124-129,  2  refs.  Long 
Ashton,  Bristol  [1930j. 

Work  on  the  control  of  Contarinia  pyrivora,  Rile\  (pear  midge)  has 
T^een  in  progress  in  England  and  Wales  since  1926.  The  females  lay 
their  eggs  in  the  blossoms,  often  before  they  open.  The  feedmg  of  the 
larvae  causes  rapid  and  swollen  growth  of  the  fruits,  the  majority  of 
which  eventually  fall.  Most  of  the  larvae  are  mature  by  the  beginning 
of  June  and  pupate  just  below  the  surface  of  the  soil,  or  less  usually 
within  the  fniittets. 

In  further  experiments  with  attractants  mixed  with  banding  grease 
and  cx'prKfvl  on  boards  himg  in  the  trees  [cf.  R.A.E.,  A,  xv,  615],  no 
reduction  m  attacked  fruitlets  was  observed  even  on  those  trees 
bearing  the  more  attractive  substances,  and  this  method  is  not  con- 
sidered likely  to  be  of  practical  value  in  the  control  of  the  midge. 

Calcium  cyanide  applied  in  June  and  worked  into  the  soil  at  the  rates 
of  1  and  2  oz.  per  sq.  yd.  to  a  depth  of  4  ins.  effected  complete 
control  in  the  case  of  light  garden  soil,  and  when  applied  to  heavy  wet 
soil  in  October,  resulted  in  considerable  reduction  in  infestation.  A 
rate  of  J  oz.  per  sq.  yd.  appeared  to  be  the  mo^t  satisfactorv.  The 
removal  during  the  winter  of  all  soil  to  a  depth  of  4  nii,.  from  beneath 
two  uiiested  trees  rebulted  in  satisfactory  control  of  the  midge.  Tar 
distillates  applied  to  the  soil  beneath  infested  trees  in  a  grass  orchard 
gave  negative  results. 

In  1928  and  1929  trials  were  made  with  a  spray  of  6  oz.  nicotine  in 
100  gals,  water  with  the  requisite  amount  of  soft  soap  applied  to  the 
open  !^lo<^(jms  at  the  rate  of  3J  gals,  per  tree.  A  marked  reduction 
in  attack  was  observed. 

Maynaki)  (J  G.V  The  Economics  oi  spraying  Fruit  Trees.  11.  The 
Ck>st  oi  Summer  aud  Winter  Washing,  1929  and  1930. — Rep. 
Agrie,  HorHc,  Res.  Sia.  Bristol  1929,  pp.  168-175.  Long  Ashton, 
Bristol  [1990]. 

Details  of  the  costs  of  summer  and  winter  spraying  for  I929-'iO  are 
given  and  compared  with  those  compiled  on  the  same  farm  m  the 
previous  year  [R.A.E.,  A,  xvii,  538].  As  the  figures  for  that  year 
indicated  that  it  was  more  economical,  power  spra3nng  equipment 

was  used  almost  exclusively  and  spray  guns  were  invariably  employed 
in  conjunction  with  it.  For  the  plots  discussed,  a  system  of  metal  mains 
was  adopted  where  it  was  necessary  to  use  more  than  thi-  ordinary 
lengths  of  rubber  hose  pipes.  With  the  exception  of  one  expL-rimental 
wash,  the  materials  used  were  ordinary  commercial  products,  such  as 
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lime  Bordeaux  mixturep  the  Long  Ashton  two- 
solution  winter  wash  [xvn,  67S)  and  a  well-lmown  proprietary  winter 
wash.   The  main  feature  of  interest  is  the  reduction  of  cost  compared 
with  the  previous  year.    Winter  spraying  on  certain  plots  in  19128—29 
occupied  225J  spraying  hours,  whereas  in  1929-30  this  was  reduced 
to  1 19|  spraying  hours.    The  reduction  is  far  greater  than  can  be 
accounted  for  by  better  weather  conditions.    A  considerable  proportion 
of  the  saving  A  time  was  effected  by  using  power  equipment.  Not 
only  does  increased  speed  bring  about  a  direct  finandai  saving,  but  it 
enables  a  great  deal  more  spraying  to  be  done  in  suitable  weather. 
The  reduction  in  cost  is  attributed  to  a  general  increase  in  efficiency 
rather  than  to  any  one  special  economy    The  use  of  four  guns  on  the 
machine  in  place  of  two  reduced  the  overhead  costs,  and  by  doubling 
the  output,  reduced  the  necessity  of  \\uikiiig  under  unfavourable 
conditions.   The  number  of  gallons  appUed  from  one  nozzle  in  one 
hour  was  increased  from  an  average  of  SO  to  approximately  70  gallons 
by  working  at  slightly  greater  average  pressure,  a  procedure  made 
possible  by  the  use  of  better  pipe  unions,  which  are  described.  It  was 
found  that  about  half  the  "  spraying  time  "  was  taken  up  in  moving 
from  tree  to  tree,  and  it  is  proposed  to  examine  methods  by  which  it  is 
hoped  to  reduce  this  lost  time  during  the  coming  season.    The  cost  of 
power  sprayers  is  discussed  in  detail. 

Speyer  (£.  R.).  Red  Spider  Investigations. — 14ih  Ann.  Rep.  ExpU. 
Res.  Sta.,  Nursery  MH,  Gdn.  Ind,  Devpmt.  Soc.  1928,  pp.  76-79, 
Cheshunt.  Herts.  1929.   [Reed.  1930.] 

In  experiments  in  February  adult  females  of  the  red  spider  unte 
[  Telranychus  telarius,  L.j  were  placed  in  a  glass  tube  inserted  through 
a  hole  in  the  pane  of  a  heated  greenhouse.   In  the  ateence  of  li^t  or  in 
feeble  illiunination  the  mites  tended  to  congregate  at  the  junctions  of 
the  warm  and  cold  portions  of  the  tube,  when  the  temperature  was  in 
the  region  of  50"  F     If  placed  in  the  warmth,  the}'  moved  to  a  cooler 
portion  of  the  tube.    In  the  presence  of  sunlight  they  became  very 
active,  irrespective  of  the  temperature,  and  were  attracted  to  any  part 
of  the  tube  in  the  sunlight.    Similar iy,  in  glasshouses  the  hibernating 
mites  tend  to  climb  upwards  on  sunny  days  even  at  freezing  tempera- 
tures :  they  also  do  so  when  the  pipes  are  first  heated*  only  mcending 
to  the  pl^ts  when  ready  to  oviposit  [cf.  R.A.E.,  A,  xvii,  187].  A 
young  cucumber  plant,  severely  infested  by  this  mite,  was  sprayed  with 
a  1  :  80  emulsion  of  81  -8  per  cent,  petroleum,  4*5  per  cent,  potash  soft 
soap  dissolved  in  2-2  per  cent,  amyl  alcohol  (fusel  oil),  and  11 -5  per 
cent,  distilled  water.    Eight  days  later  the  spray  had  destroyed  all 
the  mites  and  92  per  cent,  of  the  ^gs.  Adult  females  placed  on 
uninfested  potted  cucumbers  3  days  after  the  plants  had  been  sprayed 
with  the  same  emulsion  did  not  begin  to  oviposit  for  7  days. 

Orchard  (O.  B.).    EipariiiiflBti  <m  commercial  Nunmeiei.  Bed 
Spider  Investigations  on  oommeicial  Nurseries.— Ann.  Rep. 

ExpU.  Res.  Sta.,  Nurserv  Mkt.  Gdn.  Ind.  Devpmt.  Soc.  1928, 
pp.  79^7  ;  16Ui,  1929,  pp.  60-62.   Cheshunt,  Herts,  1929-30. 

Experiments  in  cleaning  glasshouses  before  planting,  to  prevent 
reinfestation  by  the  red  spider  mite  [Tetrauyckus  iekaius,  L.j  [c/. 
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^.A.E.,  A,  3wii,  187],  show  that  the  plants  become  infested  much 
1  ^itt  r  in  houses  sprayed  with  oil  ( iiiulsions  or  fumigated  with  naphtha- 
lene, at  the  rate  of  1  lb.  to  l.iKJl)  cu.  it.,  than  in  untreated  ones. 

Oil  emulsn»ris  are  also  recommended  for  controlling  the  mite  on 
'^omatos  and  cucumbers.    The  best  results  were  obtained  by  spraying 
Sit  intervals  of  3-4  weeks  trom  the  time  the  plants  were  about  3  months  * 
old  until  the  first  week  in  September.  During  April  and  May,  when 
growth  is  luxuriant,  as  much  ventilation  as  possible  should  be  given 
^vhen  spraying,  and  the  humidity  of  the  house  should  be  reduced  for 
4ibout  three  days,  as  oil  emulsions  tend  to  conserve  the  moisture  in  the 
ioliage. 

Experiments  show  that  tomatos  are  more  seriously  injured  when 
first  mfested  between  the  ages  of  1  to  2  months,  whereas  plants  attacked 
when  4  to  6  months  old  are  able  to  outgrow  the  injury.  Observations 
indicate  that  an  excess  of  moisture  at  the  roots  of  the  plants  does  not 
render  them  more  susceptible  to  attack  by  the  mite. 


Read  (W.  H.).  Fumigation  Experiments.  Fumigation  Experiments 
with  the  Bed  Spider  m\id.~14th  Ann.  Rep.  Exptl.  Res.  Sta.. 
Nursery  Mkt.  Gdn.  Ind.  Devpmt.  Soc.  1928,  pp.  87-96;  16th, 
1929,  pp.  62-^.   Cheshunt»  Herts.  1929-30. 

Further  experiments  [cf.  R.A.E.,  A,  xvii.  406]  in  which  the  effect 
of  a  number  of  fumigants  was  tested  on  the  red  spider  mite  [  Tetranychus 
telarius,  L.]  and  upon  plants  are  described.  Many  of  them  destroyed 
all  the  mites  at  low  or  moderate  concentrations,  but  all  seriously 
damaged  the  plants,  with  the  exception  of  2  chloro  p-nitrotoluene, 
which,  used  at  the  rate  of  2  oz.  to  1,000  cu.  ft.,  controlled  the  mite  in 
16  hours  at  60**  F.,  and  caused  only  slight  injury  to  the  plants. 

Experiments  in  the  preparation  of  various  mineral  oil  emulsions  for 
spraying  tomatos  growing  under  glass  arc  described.  The  oils  that  were 
toxic  to  the  mite  also  caused  injun,'  to  the  plants.  Several  vegetable 
oils  were  found  to  possess  slightly  greater  insecticidal  values  than  the 
highly  refined  petroleum  oils  and  are  also  more  easily  emulsihed.  A 
satisfactory  emulsion  for  immediate  use  with  soft  water  can  be  pre- 
pared by  stirring  100  parts  of  washed  cottonseed  oil  into  20  parts  of  a 
20  per  cent,  solution  of  soft  soap  until  no  further  thickening  of  the 
mixture  can  be  felt.  This  mixture  will  control  the  mite  at  1  : 100. 
Experiments  were  made  with  phenols  emulsified  with  soft  soap,  and 
tables  showing  the  lowest  strengths  of  the  emulsion  ^  tiiat  will  kill  the 
mite,  and  the  highest  strengths  at  which  no  injury  is  caused  to  the  foliage, 
are  given. 


Speyer  (E.  R.).  a  White-fly  Parasite  {Encarsia  jormosa  Gahan). — 
14th  Ann.  Rep.  Exptl.  Res.  Sta.,  Nursery  Mkt.  Gdn,  hul.  Devpmt. 
Soc.  1928,  pp.  96-100.    Cheshunt,  Herts,  1929.    [Reed.  1930.] 

A  total  of  287.000  individuals  of  Encarsia  formosa,  Gah.,  was 
reared  and  distributed  in  various  parts  of  Britain  during  February- 
September  1928,  for  controliiiig  Inulcurudes  vapor ariorum,  Westw. 
In  addition  to  these,  22,000  parasites  were  sent  to  the  Laboratory 
of  the  Imperial  Institute  of  Entomology  at  Famham  Royal  for  shipment 
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to  Canada.  The  methods  of  breeding  and  dbtributing  the  parasites 

are  described  [cf.  R.A.E.,  A,  xvii,  257,  406].  In  cases  of  severe  in- 
festations of  T.  vaporariorum,  fumigating  with  tetrachlorethane  or 
hydrocyanic  acid  gas  will  destroy  the  adults  without  affecting  the 
parasites,  5  oz.  tetrachlorethane  or  ^  oz.  sodium  cyanide  with  J  fluid  o7. 
33  per  cent,  sulphuric  acid  being  used  to  1,000  cu.  ft.  A  table  i> 
given,  showing  the  results  obtained  by  different  growers  from  the 
distribution  erf  the  parasites.  Complete  control  was  reported  in 
28  instances,  partial  in  96  and  no  result  in  3.  No  case  of  complete 
control  resulted  from  consignments  of  the  parasite  received  aiter  the 
end  of  June  Observations  made  in  August  and  September  in  several 
commercial  nurseries  in  which  partial  control  was  obtained  showed  a 
very  high  percentage  of  parasitism  in  greenhouses  where  the  stare 
of  repair  was  good,  and  a  low  percentage  (about  33  per  cent.)  in  leaky 
houses. 


Speyer  (E.  R).  Oflier  Glasshouse  Pests.— i^/^/i  Ann.  Rep.  ExptL 
Res.  Sta.,  Nursery  Mkt,  Gdn,  Ind.  Devpmt,  Soc.  X92S,  pp.  lOO-lOl. 
Cheshunt»  Herts.  1929.   [Reed.  1930.] 

Control  measures  adopted  in  glasshouses  against  Diarthronomyia 
hypogaea,  Lw.,  on  chrysanthemums,  especially-  the  removal  of  all  young 
growth  from  the  base  of  the  plants  [cf.  R.A.E.,  A,  xvii,  406],  app>ear  to 
have  eradicated  the  midge  from  nurseries  in  the  Lea  Valley  district. 
An  outbreak  of  Lygus  pratensis,  L.  orrurred  early  in  July  on  chrysan- 
themums growing  in  the  open.  Further  attacks  on  the  foliage  and 
stems  were  prevented  by  dusting  with  flowers  of  sulphur.  Untreated 
plants  showed  far  more  distortion  of  growth  than  dusted  ones,  but 
the  dust  did  not  appear  to  be  directly  toxic  to  this  Capsid  as  it  has 
been  found  to  be  to  L.  elisus,  Van  D.,  in  America  [R.A.E.,  A,  xvi, 
321.  In  an  experiment  against  Agriotcs  sp.,  powdered  ammonium 
carbonate,  at  the  rate  of  4  oz.  to  1  sq.  yd.,  was  broadcast  on  the  surface 
of  the  soil  and  well  watered  in.  Young  tomato  plants  plated  in  the 
soil  three  days  after  treatment  were  scorched  by  ammonia  gas  ;  on  the 
fourth  day,  however,  it  was  found  possible  to  replant  in  the  ground*  and 
no  plants  were  killed  as  a  result  of  attack  by  the  wireworms. 


Speyer  (E.  R.).  Methods  in  practical  Use  for  the  Control  of  the  move 
important  Animal  Pests  of  Glasshouse  Plants.— iJ//i  Ann.  Rep. 
Exptl.  Res.  Sta.,  Nursery  Mkt.  Gdn.  Ind.  Deifmi.  Soc.  1929, 
pp.  54-60.    Cheshunt,  Herts,  1930. 

Much  of  this  information  on  the  control  of  po.^ts  of  glasshou;* 
plants  in  England  has  already  been  noticed  [R.A.E.,  A,  xiii,  371; 
xvii,  186,  etc.J. 

Since  it  is  unsafe  to  use  petroleum  emulsions  against  Tefranychus 
idarius,  L.,  on  carnatbns  and  peaches,  a  spray  of  2  oz.  potash  soft  soap 
and  2\  gals,  rain -water,  to  which  1  oz.  potassium  sulphide  (liver  A 
sulphur)  is  added  immediately  before  use,  is  recommended.  Over  a 
million  individuals  of  the  Chalcid,  Encarsia  Jornwsa,  Gah.,  were  reared 
and  distributed  during  1929  for  the  control  of  Trialcurodesvaporariorjm.  | 
Westw.  The  parasites  will  live  and  breed  in  the  winter,  provided  that 
the  temperature  does  not  drop  below  SO**F,   For  trapping  Polia 
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vuracea,  L.  (tomato  moth),  a  bait  of  2  gals,  light  ale,  10  lb.  thick  dark 

1  treacle  and  \  lb.  sodium  fluoride  is  recommended.    Jars,  at  least 

2  ins.  in  diameter,  containing  3  fluid  oz.  of  the  bait,  should  be  suspended 
I  from  the  bottom  wires  of  tomato  houses,  using  at  least  8  jars  to  150  ft. 
<if  house.  The  dead  moths  and  scum  should  be  removed  at  frequent 
interv  als  a\\<\  the  bait  renewed  every  month.  A  spray  for  use  on  the 
plants  i>  prepared  by  stirring  10  o/  I*  ad  arsenate  paste  with  \  oz. 
saponin  dissolved  in  1  pint  water  until  a  thin  cream  is  formed  and 
diluting  with  10  gals,  water.  A  first  spray  shouM  be  applied  to  the 
upper  surface  of  the  leaves  tliree  weeks  after  planting  out  and  a  second 
Dot  less  than  a  month  later.  The  mixture  should  not  be  allowed  to 
stand  befon*  sprayinc^.  In  cases  of  severe  infestation  in  the  middle  of 
the  season.  Ioosj  U*  folded  sacks  placed  between  the  rows  attract  the 
larvae,  which  should  be  collected  from  them  at  frequent  intervals. 
The  destruction  of  the  pupae  in  the  soil  during  the  winter  is  not 
advocated,  since  many  of  them  are  often  parasitised  by  the  Ichneu- 
mottid.  Pimpla  instigator,  F.  Light-traps  in  vineries  against  Tortrix 
tHxiana,  Scop.,  failed  to  attract  any  appreciable  numbers  of  females, 
b;it  i:ir<  of  bait  as  used  against  P.  oleracea  caught  numbers  that  had  not 
Aipo.sitcd  :  the  jars  should  be  hung  up  from  April  to  October. 
Complete  control  may,  however,  be  obtained  by  the  lead  arsenate 
«ipray,  applied  repeatedily  for  several  weeks  alter  the  leaves  first  begin 
to  appear  against  the  young  overwintered  larvae. 

The  poison  bait  of  1  lb.  Paris  green  and  28  lb.  dry  bran,  recommended 
(or  controlling  woodlice  [xiv.  345],  will  also  destroy  the  millepede, 
Orihomorpka  gracilis,  Koch,  in  cucumber  beds,  and  is  useful  against 

Tipiila  oleracea,  L..  which  occasionally  attacks  plants  grown  under 
For  Tipula  enough  water  should  be  added  to  make  a  stiff 
iJiash.  Tests  in  nurseries  on  the  control  of  Agriotes  spp.  on  tomatus 
show  that  pieces  of  linseed  cattle  cake,  about  4  ins.  square,  buried 
between  the  rows  at  a  depth  of  4  ins.  and  at  intervals  of  2  feet  shortly 
before  the  tomatos  are  planted  out,  are  more  effective  than  slices 
of  carrot  as  baits  for  the  larvae.  Mangels,  cut  in  half  and  ])laced  with 
the  cut  face  downwards  will  attract  the  adults,  which  should  be 
rullected  every  morning  during  February  and  March. 

The  larvae  of  Pnvxia  scabiei,  Hopk  ,  and  Plastosciara  pcrniciosa, 
hdw.  (cucumber  root  llies),  which  arc  almost  always  present  in  the 
potting  soil,  only  attack  the  tap  roots  and  the  lower  parts  of  the  steni.s 
of  cucumbers  when  the  soil  is  allowed  to  become  too  dry.  Flooding 
the  cucumber  beds  and.  in  the  case  of  potted  plants,  allowing  them  to 
^tand  in  water  for  twelve  hours,  will  destroy  the  larvae.  Temporary 
outbreaks  of  Tyrogh'phu^  dimidiatus,  Herm.  {lont^ior.  Gerv.)  on  potted 
cucumbers  and  thoM*  r*  '^*  iitlv  planted  out  are  rasily  cuntrolltd  by 
>pnnkiing  grade  16  napluiiaicne  on  the  paths  or  borders,  at  the  rate 
of  3-4  oz.  to  1.000  cu.  ft.  of  space,  and  raidng  the  temperature  in  the 
glasshouse  for  a  period  of  two  days.  The  mites  cease  to  breed  in  sunlight 
and  heat.  Smynthurus  viridis,  L.,  on  cucumbers  may  be  destroyed 
f)y  a  spray  similar  to  that  suggested  against  P.  oh  ract  a,  but  containing 
onlv  3  lb.  lead  arsenate  paste  to  10<)  galh.  watt  r.  it  does  not  breefl 
in  cucumber  houses  and  has  not  been  recorded  in  them  later  than 
March.  Cahcoris  nonc^icus,  Gmel.,  which  is  sometimes  introduced 
iato  the  houses  upon  staging,  occasionally  causes  severe  injury  to 
>xmqg  cucumber  plants.  It  can  be  controlled  by  spraying  with  an 
oil  emulsion,  as  recommended  against  Tetranychus  teCarius  [xvii,  187^. 
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Massee  (A.  M  ).   The  Fauna  of  the  Weevil  "  Sack-band."— I.— 

Mas.  Nat.  Hist.,  (10)  vi,  no.  33,  pp.  317-320,  1  ref.  London, 
September  1930. 

A  list  is  ^ven  of  insects  taken  in  sackinc:  bands  used  against 
Antltonomus  pomorum,  L.  [cf.  R.A.E,,  A,  xiii,  61],  with  brief  notes  on 
some  of  them. 

BONING  (K.)-  Uel»er  eine  Blattdeformatiooskrankheit  an  B&be  imd 

Spinat.  [On  a  Leaf  Deformation  Disease  of  Beet  and  Spinach."; — 
Z.  PflKrankh.,  xl,  no.  7,  pp.  31S-323,  7  figs.,  8  refs.  Stuttgart. 
July  1930. 

An  accoimr  is  ^^ivcn  nf  disease  recently  observed  by  the  author  in 
Grrmain'  stacking  Rumcx  spp.,  beet  and  spinach,  and  c  iu>ing  symp- 
toin.N  .Niiiiiiar  to  those  of  other  virus  diseases  in  Chenopodiaceae.  It 
was  transmitted  experimentally  by  Aphis  rumicis,  L.,  A.  fabae,  Scop., 
and  Myzus  penicae,  Sulz.,  from  Rumex  to  beet  and  firom  beet  to  beet. 

Jancke  (O.).  Beitrag  zur  Kenntnis  der  gefliigelten  Blutlaosweibchen 
und  ihrer  Nachkommen.  A  Ccmtribution  to  the  Knowledge  of 
the  alate  Females  ol  the  Woolly  Aphis  and  of  their  Progeny.] — Z. 
angew.  Ent..  xvi.  no.  2,  pp.  229-303,  42  figs.,  21  refe.  Berlin, 
May  ld30. 

A  detailed  account  is  given  of  experiments  carried  out  in  central 
Germany  on  virginoparous  and  sexuparous  alatae  of  Eriosoma  lant' 
gmtm,  Hausm.  (woolly  apple  aphis)  [cf.  R,A,E,,  A,  xiv,  221].  Sexuales 
were  far  more  abundant  in  the  progeny  of  the  alatac  than  partheno- 
genetic  or  intermediate  forms,  which  averaged  2  6  and  0-3  per  cent, 
respectively,  with  maxima  of  11-2  and  3-6.  Both  pure  virginoparous 
alatae  and  virgino-se.xuparous  alatae  occurred,  however,  in  nearly  all 
the  ex})erinients  ;  these  may  be  of  importance  in  spreading  infestation 
of  apple  if  conditions  are  favourable. 

A  predominance  of  virginoparous  alatae  in  summer  [cf,  xvii,  119^ 
was  not  observed.  Low  temperature  during  the  development  of  the 
alatae  reduces  their  abundance  and  also  the  number  of  young  they 
produce.  After  tin  y  have  matured,  l?**  C.  [62-6°  F. ]  api>ears  to  be 
tile  optinuirn  for  reproduction.  As  a  general  rule,  high  temperatures 
shorten  their  lives,  and  low  ones  prolong  them.  Reproduction  is 
completed  in  one  day,  and  death  ensues  a  day  or  two  later.  Obsnva- 
tions  were  carried  out  on  various  aspects  of  the  biology  of  the  sexed 
progeny  (which  do  not  feed)  and  the  intermediate  forms.  Complete 
development  of  the  latter  was  not  obtained.  It  was  round  that  it  is 
possible  for  the  sexuah  s  to  develop  and  oviposit  in  the  held,  tliough 
most  of  them  die  without  doing  so.  The  eggs,  however,  have  not  been 
observed  to  smvive  the  winter,  and  all  attempts  to  infest  American 
elm  [  Ulmus  americana]  with  sexuparae  or  sexiules  were  luisuocessful. 
On  the  other  hand,  apple  trees  were  successfully  infested  by  progeny 
with  a  long  proboscis  [xiv,  221]  from  virginoparous  and  viigino- 
sexuparous  alatae. 

The  niorf>lu>logv  of  all  the  forms  referred  to  is  discussed,  and  it  is 
^>ointed  out  that  many  important  morphological  and  biological  diiiei 
ences  exist  between  the  woolly  aphis  as  described  by  American  workers 
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'!  1  thf  F\iropean  form.  Biological  differences  include  the  number  of 
laic  inouits  ;  the  absence  in  America  of  virginoparous  and  virgino- 
=='X'iiparous  alatac  ;  the  failure  of  fundatrices  to  develop  on  American 
Liii  ill  Kurope  [c/.  xvii,  1 19]  ;  and  the  failure  of  attempts  to  transfer 
he  European  Aphid  to  Sorhus  amencana  and  Crataegus  crusgalli, 
rhe  author  inclines  to  Borner's  view  that  American  workers  have 
Lot  bc»en  dealing  with  E.  lamgerum,  but  with  some  other  species, 
t  is  possible  that  the  European  E.  Jani'^erum  is  undergoing  trans- 
ormatiun  from  a  holocyclical  species  to  an  anholocyclical  one  restricted 
o  apple  and  related  plants,  a  hypothesis  supported  by  the  production 
>f  virginoparous  alatae. 


KuNiKE  fCi.).  Znr  Biologie  der  kleinen  Wachsmotte,  Achroea  grisella 
Fabr,  [The  Biology  of  the  suiail  Wax  Moth,  Achroia  gnsella.] — 
Z.  angew.  Eni.,  xvi.  no.  2.  pp.  304-356,  25  figs.,  26  refs.  Berlin, 
May  1930. 

A  detailed  account  is  given  of  laboratory  observations  on  the 
bionomics  of  Achfoia  grisella,  F.  (small  wax  moth)  [cf.  R.A.E.,  A, 
xviii»  485].  The  males  live  for  23  days  on  an  average,  and  the  females, 
which  only  mate  once,  for  7.  The  latter  usually  lay  250-300  (?ggs  ;  a 
maximum  of  460  was  observed.  The  incubation  period  varies  from 
5  days  at  30°  C.  [86°  F.]  to  22  days  at  16°  C.  [60-8"  F  ]  ;  liatching 
<I(H  S  not  occur  above  or  below  these  limits,  and  eggs  kept  for  several 
weeks  below  16°  C.  failed  to  develop.  The  larvae  live  in  mines  in  the 
honeycombs  where  they  feed.  Some  galleries  are  made,  outside  the 
comb»  of  wax  and  excreta,  but  feeding  does  not  take  place  in  them. 
The  larvae  can  be  fed  on  peptonised  poUen  from  the  bees'  storage  cells, 
on  the  pupal  cases  of  the  bees,  and  on  various  forms  of  wax,  even  such 
as  is  recovered  from  excreta,  but  that  portion  of  the  wax  tliat  is  soluble 
in  ether  but  insoluble  in  water  or  alcohol  is  toxic  to  them.  They  are 
capable  of  resisting  temperatures  between  -1  and  -f36°C.  r30-? 
and  96*8  F.j.  The  egg  and  adult  stages  are  the  ones  most  aliected  by 
temperature.  The  invasion  of  a  hive  by  this  moth  only  occurs  when 
the  colony  is  in  an  unhealthy  condition. 

It  is  possible  that  control  might  be  obtained  by  introducing  into  the 
middle  frame  of  the  hive  some  substance  harmful  ^  U-Jiroia  but  harm- 
less to  the  bees  and  honey,  such  as  the  ether-soluble  part  of  the  wax, 
or  hy  using  the  scent  material  of  the  males  as  an  attractant  for  trapping, 
but  in  any  case  inspection  of  the  hive  and  removal  of  the  pests  are 
unavoidable.  The  disinfection  of  combs  in  storage  may  be  effected 
with  any  suitable  fumigant  [cf,  he.  etV.]. 


KLE»t£  (R.).  B«ttBiig0  nf  Kiimtiifci  d«r  Qenerationsfrage  von  Oscinis 

fiit  L.  [Contributions  to  the  Knowledge  of  the  Question  of 

Generations  of  OscineUa  frit? — Z,  angew,  EfU.,  xvi,  no.  2,  pp.  377- 
381,  1  hg.   Berlin,  May  1930. 

It  is  usually  held  that  OscineUa  (Oscinis)  frit,  L.,  has  three  distinct 
generations  a  year,  with  some  overlapping.  Experiments  in  North 
Gennany,  however,  with  oats  sown  at  intervals  from  April  to  September 
and  rye  firom  August  to  October  show  that  oviposition  is  continuous 
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as  long  as  suitable  food-plants  are  available,  and  that  a  decrease  d 
infestation  takes  place  only  when  a  certain  averane  minimum  temperar 
ture  is  reached. 


Kipper   (W.).    Rhodophaea  stMvella  Zck.  auf  Cotoncasier.—Z.  an^r^-. 
Ent.,  xvi,  no.  2,  pp.  382-387,  4  tigs.,  5  refs.    Berlin,  Ma\'  1930. 

The  Pyralid,  Rhodophaea  suavella.  Znck.,  the  larva  of  which  is 
described  in  detail,  is  recorded  as  attacking  Cotoneaster  in  Austria, 
The  adults  occur  in  June  and  July,  and  the  larvae  hatch  in  autunui 
and  pupate  in  the  soil  in  the  following  June. 


Leuzxnger  (H.).  Lm  van  de  la  vigne  en  Valaii  de  1986  &  1929.— 

BuU,  Munth.,  xlvii,  pp.  90-123,  12  figs.,  10  refs.   Sion.  1930. 

The  author  discusses  the  influence  of  local  conditions  on  the  dighr 
of  the  vine  moths,  Clysia  ambiguella,  Hb.,  and  Polychrosis  botrana, 
Schiff.,  in  Switzerland.  Temperature  and  rain  are  the  diief  factors 
controlling  the  time  and  duration  of  flight,  the  intensity  depending 
rather  on  the  local  situation  as  regards  exposure  to  wind,  sun,  etc 
For  practical  control  purposes  it  is  therefore  necessar}'  to  determine, 
in  each  region,  the  situations  most  favourable  to  flight. 


Faes  (H.),  Staehelin  (M.)  &  Bovey  (P.).  La  lutte  contre  les  parasites 
des  arbres  fruitieis,  insectes  et  chamingnons,  en  1929. — Annu. 
agric.  Suisse,  xxxi,  pp.  109-122.   Berne,  1930. 

During  the  summers  of  1928  and  1929,  which  were  unusually  dry 
and  hot  in  Switzerland,  Cydia  potmnella,  L.,  which  is  always  the 
most  serious  pest  of  apple,  had  a  partial  second  generation.  In  a 
small  experiment  with  Volck  oil  (2  per  cent.),  all  the  eggs  treated  when 
almost 'ready  to  hatch  at  the  end  of  August  were  killed.  It  is  imposahle 
to  use  arsenirals  on  fruit  trees  infested  so  lat<'  in  tlie  season.  Plum?  were 
attacked  hv  (\  [Grapholitha)  fiinchrana,  Tr.,  the  biology  of  which  is 
very  little  known.  Trap  bands  indicated  that  the  larvae  descend  from 
the  trees  between  3rd  and  11th  September,  that  is,  at  the  beginning  of 
the  gathering  of  the  crop.  For  A^ds  on  various  fruit  trees,  the  most 
successful  spray  was  8  per  cent,  pyrethrum-soap  with  the  addition  of 
1  per  cent,  nicotine. 


Faes  (H.),  Staehelin  (M.)  ^'  Bovev  (P.).   La  lutte  contre  les  parasites 
de  la  vigne,  insectes  et  champignons,  en  If^.—Annu.  agric. 

Suisse,  xxxi,  pp.  123-133.    Berne,  1930. 

Grapes  were  successfully  protected  from  the  first  generation  of  the 
vine  niotlis  [Clysia  ambiguella,  Hb.,  and  Polychrosis  botrana,  Schiff." 
in  Switzerland  in  1929  by  the  use  of  Paris  green  or  lead  arstruite. 
Calcium  arsenate  was  much  less  effective.  Volck  oil(l|  per  cent.}, 
both  as  an  ovicide  and  as  a  contact  insecticide  against  the  young  larvae, 
gave  good  results  when  used  against  the  first  generation  in  three 
Successive  treatments.   Better  results  against  the  eggs  of  the  second 
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leneration  werCt  however,  obtained  with  1  per  cent,  nicotine  in  Bordeaux 
aixture,  applied  7  days  and  again  14  days  alter  the  maximum  flight 
>f  the  moths.   Pyrethrum  sprays  proved  good  contact  insecticides. 


VuKAsovic]  VouKASSoviTCH  (P  ).  SuT  la  polyphagia  de  la  cochenille 
Lccanium  corni  L. —  C.R.  Soc.  Biol.,  civ,  no.  25,  pp.  lU65-lCK)b. 
Paris.  18th  July  1930. 

As  a  result  of  a  serious  outbreak  of  Lecanium  corni,  Bch.,  on  plum  in 
yusToslavia,  a  detailed  study  of  its  habits  on  various  food-plant^  was 
iiiih  rtaken.  It  has  one  generation  a  year  in  the  central  and  western 
pans  of  the  country,  which  are  the  principal  plum-growing  regions. 
The  first  and  second  stage  larvae  live  on  the  leaves  from  June  until  leaf- 
fall,  and  after  hibernation  continue  their  development  from  the  follow- 
ing April  until  June  on  the  ends  of  the  branches.  In  severely  infested 
rchards  young  larvae  could  be  found  on  nearly  all  the  small  plants 
on  the  p^oiind.  as  well  as  on  the  trees  and  bushes,  usually  on  the  lower 
surface  of  the  leaves.  In  the  course  of  the  summer  the  number  of  larvae 
on  these  plants  decreased  regularly,  and  few  remained  in  September 
on  plants  that  had  previously  been  heavily  infested.  During  the  second 
part  of  their  development  they  have  never  been  observed  on  the 
green  stalks  of  annual  plants,  and  although  they  have  been  found  on 
various  fruit  trees  and  wild  trees  and  bushes,  these  are  relatively  little 
attacked  in  comparison  with  plums. 

In  the  laboratory  experiments  begun  about  the  middle  of  April 
with  second  stage  larvae,  normal  development  occurred  on  such  trees 
3s  apple,  pear,  quince,  cherry,  etc,  ;  the  adults  oviposited  and  second 
stage  larvae  were  obtained,  but  hibernation  did  not  take  place  except  on 
quince.  Negative  results  were  obtained  on  mulberry,  lime  [Tilia 
pfutyphylhs),  wild  rose  and  oak.  Cherry,  pear  and  acacia  (Robinia) 
Nvcre  accepted  almost  as  readily  as  plum.  In  experiments  with  first 
and  second  stage  larvae,  begun  in  June,  a  small  percentage  developed 
uormally  up  to  hibernation  on  a  number  of  plants,  such  as  mulberry, 
vine,  gooseberry,  etc.,  but  on  all  these  plants  the  larvae  died  during 
the  winter,  except  on  Cyperus  papyrus.  In  the  same  experiment 
larvae  refused  to  feed  on  certain  kinds  of  cactus  and  aloes,  and  on  such 
plants  as  ivy  {Hsdera  keUx),  Ficus  elastica,  OpurUia  vulgaris,  etc., 
they  died  before  reaching  maturity.  Thus  it  appears  that  L.  corni 
may  feed  on  a  number  of  plants,  but  that  many  of  them  do  not  offer  the 
conditions  necessary  for  hibernation.  Moreover,  a  change  in  food-plant 
is  usually  accompanied  by  a  mortality  that  increases  with  the  remote- 
ness of  the  relation  of  the  food-plant  to  pltun. 


[VuKAsovic]  VouKASsovncH  (P.).  SuT  certeuiM  TOTiationi  dans  li 
oompoctaiiMit  de  la  cochenille,  Lecanium  corni  L.—C.R.  Soc. 
BioL,  civ,  no.  25,  pp.  106&-1070.   Paris,  18th  July  IddO. 

An  account  is  given  of  an  experiment  in  which  Lecanium  corm^  Bch., 
J^s  reared  from  June  1928  to  April  1930  on  Cyperus  papyrus  in  a 

f^^'atcd  laboratory.  The  change  of  food-plant  from  plum  was  accom- 
panied by  a  verv  high  mortality.  Two  variations  in  the  habits  of  the 
larvae  were  observed.  In  some  cases  those  that  would  normally  have 
«ft  the  leaves  in  November  to  hibernate  on  the  branches  hibernated 
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on  the  leaves,  and,  in  the  second  generation  of  the  experiment, 
certain  individuak  developed  rapidly  and  produced  ofispring  vithoat 
hibernating. 

ScHMiTZ  (H.).  Phoriden  aus  Eipaketen  von  Locusta  migratoria  in 
THlglieitin>  [Phorids  bred  from  £gg-pods  of  L.  fungrtAoria  in 
Daghestan.]— A^alf4i4rAf s/.  MaanibiSa,  xix,  no.  6,  pp.  67-69, 
3  figs.   Maastricht,  27th  June  Id30. 

M^aseUa  leucoztma,  sp.  n.,  JIf.  aspera,  sp.  n,,  and  M,  panmla,  $p.  n., 
are  described  from  adults  bred  from  egg-pods  of  Loeusia  migratonaf 
L.,  in  Daghestan. 


[GrossheIm  (N.).]  rpocereiiM  (H.).  A  Weevil  damaging  the  Bark 
of  Fruit  Trees  {ilagdalis  ruficonUs  L.).  [In  RussioM.] — Visn, 
Sadiv.  Vinogr.  Gorodn.,  vi,  no.  2-^,  pp.  95-105,  10  figs.,  20  refs. 
Kharkov,  February-March  1930. 

A  key  is  given  to  the  species  of  Magdalis  that  attack  fruit  trees  in 
Europe,  viz.,  ruficmUs,  L.  (prum,  L.),  barhUomis,  Latr..  cerasi,  L., 

and  armigera,  Geoffr.  (stygia,  GylL),  and  the  literature  on  these  weevils 
is  briefly  reviewed.  Observations  were  carried  out  in  1928  and  1929 
in  the  Kiev  Government  on  M.  ruficornis,  which  was  very  abundant 
on  apple,  plum,  apricot  and  quince,  and  caused  considerable  damage. 
The  eggs,  larvae  and  pupae  are  briefly  described.  The  adults,  which 
were  present  from  mid-May  to  mid-July,  make  round  holes  in  the 
leaves  and  small  pits  in  the  young  bark,  which  sometimes  extend  to 
the  wood.  The  eggs  are  deposited  singly  or  in  groups  of  about  A 
in  similar  pits  made  chiefly  in  the  3*oung.  green  bark  covering  the 
wounds  left  by  the  removal  of  large  branches,  or  sometimes  at  the  base 
of  short  fruit-bearing  twigs,  and  are  covered  with  excreta.  The  larvae 
burrow  into  the  wood  in  any  direction.  They  probably  feed  for 
a  month,  as  about  mid- July  they  enter  a  diapause  in  oval  cells  excavated 
at  the  end  of  the  burrows  and  separated  from  them  by  a  thick  layer  of 
frass,  where  they  remain  till  the  end  of  the  following  April,  when 
pupation  takes  place.  The  bark  of  infested  branches,  which  slowly 
die,  spHts  and  becomes  loosened,  exposing  the  larvae,  which  fall  out 
of  the  cells  when  the  tree  is  jarred,  and  might  easily  be  coUected  and 
destroyed  in  this  way.  The  pupal  stage  lasts  16-17  days,  and  some 
days  later  the  weevils  make  tiiefr  way  out  to  the  surface  by  cutting 
exit  holes. 

Shaking  the  weevils  off  the  trees  during  the  flight  period  is  strongly 
recommended  ;  all  dead  or  dying  branches  and  twigs  should  be  removed 
in  autumn  and  early  spring  and  burnt.  Tits  and  woodpeckers,  which 
feed  on  the  larvae  in  winter,  should  be  protected. 


[FiUP  Ev  (I  \  ).]  0NnMnbeB  (M.  H.).  [Report  of  the]  Division  of 
Applied  Entomology.  [In  Russian.]— Ann.  Rep.  Si.  Inst.  ExpU, 
A^ron.,  1928-29.  pp.  169-198.  Izv.  Gosud,  Inst,  opuHn.  Agran., 
1929,  no.  6,  suppl.    Leningrad,  1930. 

The  work  of  the  Entomological  Division  of  the  State  Institute  of 
Experimental  Agronomy  and  the  investigations  by  sub-sections  in 
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arious  parts  of  the  Russian  Union  on  locusts,  Phylloxera,  and  other 
)est$  during  the  year  endiDg  Ist  October'  1929  are  reviewed.  Parasites 
eared  from  the  larvae  of  Pyrau^  nubilaUs,  Hb..  additional  to  those 
il ready  recorded  [R.A.E.,  A,  xvii,  220],  were  EuUfnneria  rufifemur, 

rhoms.,  in  Daghestan,  North  (  nnrasus  and  Transcaucasia  ;  Eulophus 
>p.  in  North  Caucasus  and  Azcrl  taijan  :  C remastiis  sp.  in  Transcaucasia  ; 
md  3  unidentified  Chalcids  in  Dagliestan.  Observations  were  made 
Dn  the  biology  of  Aphidius  granarius,  Marsh.,  and  Ephedrus  plagialor, 
Sees,  as  parasites  of  Aphids,  of  which  the  third  and  fourth  instar 
larvae  are  preferred.  The  former  species  is  active  in  the  first  half  of 
the  summer,  and  the  latter  becomes  prevalent  towards  the  end  of  the 
'Reason.  Chving  to  the  activity  of  h3'pcrparasitcs,  chiefly  Cynipids, 
c-^pecially  in  the  second  half  of  July,  the  percentage  of  parasitism,  which 
mcreased  from  36  in  June  to  89  in  mid-July,  was  ^  in  August  and 
76  in  September. 

Apion  adhiops,  Hbst..  is  recorded  for  the  first  time  as  a  pest,  the 
larvae  injuring  the  stems  of  broad  beans  ( Vicia  fdba). 

Studies  on  Heliothis  obsoleta,  F.,  which  is  the  most  important  pest 
>»f  cotton  in  Daghestan,  showed  tliat  o\nposition  occurs  in  spring  on 
cultivated  leguminous  plant'^,  and  in  June-July  on  maize  [xvii,  3]. 
'  otton  is  infested  from  about  the  second  half  of  July.  Preliminary 
experiments  showed  that  the  females  may  be  attracted  to,  and  oviposit 
on.  tassels  of  cotton  yam  soaked  in  extracts  from  the  maize  silk. 


[Negrash  (K.  a.).]  Herpam  (K.  A.).  The  Influence  of  the  Tinw 
ot  Sowing  of  Beet  on  ue  Control  of  the  Beetroot  Weevil,  Bothyno- 
deres  punctiventrii;  Germ.  ^In  Rm^ian:  -"^horn.  S.S,U.,  1929, 
no.  8  (16),  pp.  69-94.   Kiev,  1929.    [Reed.  i930.j 

A  severe  outbreak  of  Boihynoderes  pundiventris.  Germ.,  occmred  in 

1928  in  the  Kiev  Government  on  sugar-beet  sown  between  13th  and 
24th  April.    The  meteorological  conditions  of  the  year  and  their 
influence  on  the  growth  of  the  crop  are  re  viewed.    The  weevils  emerged 
from  hil:)eniation  between  12th  and  2oth  April,  but  owing  to  cold, 
rainy  weather  in  May,  the  mass  flight  did  not  take  place  till  the  second 
half  of  the  month.  As  a  result  of  the  unusual  abimdance  of  the  pest, 
71-92  per  cent,  of  the  beet  had  to  be  resown.    In  normal  years,  when 
the  weevil  is  less  numerous,  beet  sown  before  1st  May  or  after  15th  May 
is  little   damaged  by  it,  but  the   later  time  of  sowing   is  less 
practical  ernnomically.    Beet  sown  between  1st  and  15th  May  is  the 
niost  susce|)titilf  to  infestation,  because  the  appearance  of  the  shoots 
coincides  with  the  mass  flight  of  the  weevils.   This  outbreak,  however, 
showed  that  in  years  of  severe  infestation  early  sowing  does  not  safe- 
guard the  beet,  and  early  sown  beet  offers  favourable  conditions  for  the 
eding  and  oviposition  of  the  first  groups  of  weevils  that  emerge,  and 
may  thus  l)e  responsible  for  an  increase  in  their  numbers  in  the  following 
year.    Furthermore,  the  sugar  content  and  crop  yield  of  earl\'  >own 
infested  beet  was  much  inferior  to  that  of  late-sown  infested  beet. 
In  years  in  which  heavy  outbreaks  are  probable,  preference  should, 
therefore,  be  given  to  late  sowing,  and  as  the  weevils  may  be  best 
<^trolled  while  they  are  concentrated  on  beet  shoots,  trap  plots  should 
^e  sown  on  fallow  land.    Experience  has  shown  that  outbreaks  may  be 
f'^^iretold  by  examination  of  the  soil  in  September  and  October  and 
counts  of  hibernating  weevils  to  a  given  area. 
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[Bi  t  '^kiT  (B.  I.).]  EenbtKHH  (  B.  M.).  The  Application  of  Insecticides 
coatainjng  Anenic  for  the  Protection  oi  Seeds  and  subterranean 
Ms  Ot  nanto.  [In  Russian,]^Sbom.  5.5.  U,,  1929,  no.  S  (16). 
pp.  95-110.  1  6g..  ]3refs.   Kiev.  1929.   [Reed.  1990.] 

Experiments  were  carried  out  in  and  near  Kiev  in  1925  on  the 
relative  effect  of  Paris  green,  arsenic  trioxide  and  calcium  arsenite 
on  the  germination  of  se^.  the  roots  of  different  trees  and  the  larvae 

of  Melolontha  meloUmtha,  L.,  and  PolypkyUa  JuUo,  L.  Various  quan- 
tities of  the  insecticides  were  added  to  a  mixture  of  clay,  fresh  cow-dung 
and  water,  each  fjfallon  containing  6  lb.  clay  and  2  lb.  dung.  In  tests 
of  the  germination  of  wheat,  maize,  peas  and  beans  dipped  in  the 
mixture,  wlieat  was  the  least  atiected,  62  per  cent,  genmuating  when 
treated  with  1  lb.  green  to  50  gals,  of  the  mixture,  as  compared 
with  89  per  cent,  in  the  case  of  arsenic  trioxide.  The  percentage  > 
of  germination  when  1  W  of  poison  was  used  to  10  gals,  were  6  with 
Paris  green,  69  with  calcium  arsenite  and  90  with  arsenic  trioxide. 

In  pot  experiments,  roots  of  trees  and  Ixets  cut  in  half  were  dipped 
in  the  mixture  and  exposed  to  two-vear-old  larvae  of  M.  melolontha. 
In  4  cases  out  of  1 1  the  larvae  fed  on  the  treated  beet  and  remained 
alive;  in  many  cases  they  removed  the  poisonous  crust  from  the 
beet  and  pushed  it  away.  Arsenic  trioxide  acted  more  rapidly  than 
the  other  insecticides  and  was  the  most  toxic,  the  total  percentage 
of  the  larvae  killed  in  the  experiments  being  84-4  as  compared  with 
61-8  by  Paris  j^ccn  and  25  by  calcium  arsenite.  The  number  of 
larvae  killed  increased  in  proportion  tu  the  increase  of  the  dosages 
of  F^iris  green  (from  1  lb.  to  10  lb.  per  100  gals.),  whereas  the  opposite 
occurred  in  the  case  of  arsenic  trioxide.  A  shnUar  experiment  showed 
that  larvae  of  P.  futto  may  feed  on  poisoned  vine  slips  without  being 
affected  ;  it  is  probable  that  they  also  first  remove  the  poisonous 
crust  covering  the  sHps. 

In  field  experiments  young  trees  were  ^'•Inntf'd  in  ground  heavilv 
infested  with  the  larvae  of  A/,  nielohnthu  alter  tiieir  roots  had  been 
dipped  in  the  mixture.  All  three  insecticides  were  injurious  to  the 
trees,  89*7  per  cent,  being  killed  by  Paris  green,  57-6  per  cent,  by 
arsenic  trioxide,  and  40  per  cent,  by  calcium  arsenite.  In  the  case  of 
Paris  green  the  percentage  of  the  treated  trees  killed  was  considerably 
higher  than  tliat  «>t  the  untreated  ones  killed  bythe  larvae,  but  arsenie 
trioxide  was  sometunes  beneficial.  Examination  of  the  roots  showed 
that  in  many  cases  the  larvae  led  on  those  treated  with  Paris  green, 
but  seldom  attacked  those  poisoned  with  arsenic  trioxide. 

It  therefore  app(  ars  that  Paris  green  damages  plants  and  does  not 
protect  them  from  M.  melolontha  and  P,/uUo.  Arsenic  trioxide  at  the 
rate  of  1  lb.  or  less  to  2(X)  gals,  of  the  mixture  is  harmless  to  certain 
trees,  but  does  not  neecssaril\-  })rotect  them  against  MiioUvitlia.  though 
it  is  more  effective  than  Paris  green.  Calcium  arsenite  is  probably 
less  toxic  than  either  Paris  green  or  arsenic  trioxide. 

[LvuBOMUDKov  (I.  S.).,    JlwDOMyflpoB  (M.  C).   The  Infestation  of 
Granaries  with  Pests  oi  stored  Products  m  the  Podolsk  Section  of 


the  Sngaf  Trust  [In  Russtan.]— Shorn,  5.5.  U.,  1929,  no.  8  (16). 
pp.  133-141.   Kiev,  1929.   [Reed.  1930.] 

Warehouses  in  the  Podolsk  Government  ui  uiucii  grain  and  other 
seeds  were  stored  were  found  in  1925-26  to  be  severely  infested  by  the 
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usual  pests  of  stored  products.  Tht-ir  distribution  in  ditierent  districts 
of  the  Government  is  discussed,  and  the  percentage  of  inlestation  of 
eacli  product  is  shown  in  a  table. 

[Ka-th  VAKOVA  (A.  A.).]  KameeapoBa  (A.  A.).  The  Infestation  with 
Wirewonns  of  the  Fields  belonging  to  the  Sugar  Refineries  of  the 
Kursk  Section,  1925-1928.  [In  Russian.]— Shorn.  S.S.  U.,  1929, 
no.  8  (16).  pp.  143-148.  3  diagr.   Kiev,  1929.   [Reed.  1930  ] 

Examinations  of  the  soil  of  cultivated  tu  lds  in  the  Kursk  Government 
carried  out  from  1925  to  1928  showed  that  various  species  of  Elaterids, 
a  list  of  which  is  given,  were  the  most  numerous  of  the  subterranean 
pests.  Their  relative  abundance  in  each  year  is  indicated  in  diagrams 
and  their  distribution  within  the  Government  is  discussed. 

[Lesovo!  (D.  I.).]  IhcoBoa  (A.  M.).  The  Breeding  of  Hymenoptaioiu 
Egg-puanlM  of  inimioiis  Lepidopteia.  [In  Russian.]— Shorn. 
5,5.  U.,  1929,  no.  8  (16).  pp.  181-189.  Kiev.  1929.  [Reed.  1930.] 

This  paper,  written  in  1915  but  hitherto  unpublished,  is  an  account 
of  experiments  carried  out  by  the  late  author  in  Kiev  in  1913  and  1914 
on  breeding  Trichogramma  ei^anescens,  Westw.  (Pentartkron  sembUdis, 
Auriv.)  in  the  eggs  of  various  Lepidoptera.  The  technique  of  the  work 
is  described.  When  it  was  necessary  to  retard  the  development  of 
the  parasites,  the  infested  eggs  were  placed  in  a  refrigerator  on  the 
fifth  or  sixth  day  of  a  normal  ten-day  development  period.  They 
were  wrapped  in  cotton  wool  and  put  in  perforated  tins  containing 
damp  moss.  The  eggs  could  thus  be  preserved  for  months  and  on 
removal  from  the  refrigerator  gave  rise  to  parasites  in  about  5  days. 
Prolonged  exposure  to  cold,  however,  greatly  decreased  the  vitality 
of  the  latter.  Of  parasitised  eggs  of  Barathra  {Mamadra)  hra^$icae. 
L  .  kept  in  the  refrigerator  for  over  3  months,  only  45  per  cent,  produced 
para>ites,  the  percentage  falling  to  15  and  2  after  exposures  of  4  and 
A\  months  respectively.  The  resulting  parasites  were  also  very  weak 
and  unable  to  oviposit  [RA,E.,  A,  xviii,  589-590].  In  these  eggs  no 
parasites  survived  over  4^  mcnths,  but  in  eggs  with  a  rather  thick 
chorion,  such  as  those  of  Phalera  bucephala,  L.,  they  were  more  resistant 
and  could  be  kept  in  cold  storage  for  six  months. 

[Fedorov  (S  )  (DeflopoB  (C).  The  Outbreak  of  Cydia  pcmondla, 
L.,  in  the  Orchards  of  the  Crimea  in  1929  and  an  Attempt  to 
explain  it.  [In  Rn^sian.\ —  Visn.  Sadiv.  Vinogr.  Gorodn.,  vi, 
no.  1,  pp.  11-14,  2  refs.,  1  graph.    Kharkov,  January  1930. 

Observations  on  Cydia  pamonella,  L.,  carried  out  in  the  southern 
Crimea  in  1929.  when  an  unusually  serious  outbreak  occurred  on  apples 
and  pears,  showed  that  there  were  three  generations,  though  a  number 
uf  the  larvae  of  the  second  hibernated.  The  first  moths  were  on  the 
wing  by  the  end  of  May,  and  pupation  and  emergence  of  the  first 
generation  took  place  in  July.  Tlie  second  generation  larvae  were 
abundant  throughout  August.  Most  of  those  in  the  laboratory 
transformed,  but  others  hibernated.  Numerous  hibernating  larvae, 
probably  those  of  the  third  generation,  were  found  in  October  in  trap 
hands  in  the  orchards.   The  abundance  of  rainfall  and  moisture  during 
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the  preceding  winter  and  the  extreme  drought  in  May-July  wore  very 
favourable  for  the  development  of  the  moth.  This,  together  with  thie 
scarcity  of  parasites  in  1929,  was  to  a  great  extent  responsible  for  the 
outbreak.  On  the  other  hand,  the  usual  sprays  of  'Paiis  green  were 
ineffective,  as  their  application  did  not  coincide  with  the  appearance 
of  the  various  generations  in  1929.  Properly  timed  spraying  and 
banding  would  have  considerably  reduced  the  infestation. 


[PospFTov  fV.  P  ).^  HocnenoB  (B.  PI.).  Intracellular  Sjrmbiosis  and 
its  Eelation  to  Insect  Diseases.  [In  Russian.] — Ann.  St.  Jnst, 
ExpU,  Agron.,  vii,  no.  6.  pp.  551-568.  9  figs.,  19  refs.  Leningrad, 
1929.   [Reed.  1990.] 

This  is  a  review  of  the  literature  on  symbiotic  micro-organisms 
occurring  in  insects  and  the  diseases  of  the  latter  sometimes  caused 
by  them.  The  symbionts,  which  are  in  most  cases  transmitted  through 
the  eggs,  usually  perform  a  series  of  pln  siological  functions  in  the 
organism  of  the  host,  and  only  become  injurious  to  it  under  abnormal 
conditions. 


[Yatzentkovskii  (E.).]  [neHTKOBCKHi*,  (E.).  Ou  Schisiocaxu  in 
Central  Asia.  [In  Russian.] — Ann.  St.  Inst.  E.xptl.  Agron.,  vii, 
no.  6,  p.  692.   Leningrad,  1929.   (Reed.  1930.] 

Schiatocrna  ^rciiaria,  ¥oi>k.,  invaded  Central  Asia  in  the  siiinmer 
of  1929.  It  was  found  to  be  subject  to  both  pure  bacterial  and  niLxed 
bacterial-fungous  infections,  which  may  have  played  a  part  in  the 
extermination  of  the  invading  swarms.  Some  400  samples  of  bacteria 
and  fungi  were  collected  and  are  now  being  studied. 


NGUVEN-coNr,-Tif:T-.  Trois  insectes  parasites  des  plantes  cultiv^. — 
Bull.  ccon.  Indochine,  xxxiii,  pp.  3olli-360B,  3  figs.  Hanoi, 
-\pril  1930. 

Injury  to  the  foliage  of  Ei(t^enia  operailala  observed  in  1924  in 
Tonkin  was  found  to  be  due  to  Apodcrus  hilifienfus,  F,,  all  stagi-s  of 
which  arc  described.  The  w  eevil  rolls  itself  in  a  piece  of  the  leaf,  which 
it  almost  cuts  off  from  the  remainder,  leaving  only  a  narrow  connecting 
strip.  The  roll  eventually  dries  up  completely.  During  these  activities 
the  female  lays  2  eggs  about  5  nun.  apart,  so  that  they  are  eventually 
situated  in  about  the  centre  of  the  roll  on  which  the  larvae  feed.  Other 
plants  attacked  are  mango  (}fan^{fera  indica).  Bifichofia  javanica 
and  Euphoria  kmgana,  but  the  damage  to  Et(^enia  i>  the  most  important 
as  its  leaves  are  used  as  a  substitute  for  tea.  The  only  means  of 
restricting  the  injury  woiild  be  to  cut  off  and  bum  all  the  roUed  leaves. 

Damage  to  rice  in  the  Province  of  Hadong  in  1924  was  found  to 
be  due  mainly  to  the  larvae  of  a  Tipulid  and  another  Dipteron.  the 
larval,  pupal  and  adult  stage?  of  which  aii'  bricflv  described.*  The 
average  loss  has  been  estimated  at  10  ])er  cent  anumg  hard  varieties 
of  rice,  which  seem  more  or  less  immune,  and  65  per  cent,  among 


The  l^ods  of  the  figures  rehtting  to  lliese  two  pests  have  been  revened.^Eo* 
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M)ft  varieties,  whidi  in  some  ciises  were  almost  completely  destroyed. 
Rice-tields  in  proximity  to  dwellings  surrounded  by  bamboo  hedges, 
or  roads  bordered  with  somewhat  high  grasses  appear  to  suffer  most 
severely.  The  ftelds  are  flooded  during  5  months  of  the  year,  the  water 
reaching  to  a  depth  of  16  ft.,  so  that  almost  all  i^ants  are  destroyed. 
Rke  that  had  appeared  healthy  in  January  hegan  to  grow  yellow  and 
dried  up  during  March,  gradually  rotting  in  the  water.  On  examination, 
some  of  the  stalks  were  found  to  contain  lan-^ae  of  Sesamia  inferens, 
Wlk..  and  Schocnohius  hipunctifer,  Wlk.  {incerteUus,  Wlk  ),  but  most  of 
them  were  attacked  by  the  two  species  of  Diptera.  Laboratory 
experiments  showed  that  these  larvae  are  unable  to  penetrate  the 
stem  directly,  but  secure  an  entrance  throu^  the  internal  parts  of 
the  leaf-sheath,  boring  subsequently  through  the  cells  of  the  parench3mAa 
and  severing  the  growing  woody  tissues. 

WTien  mature,  the  larvae  of  the  Tipulid  mo\T  to  the  unsubmerged 
parts  of  the  leaf-sheath,  where  they  form  <  i  r  i  ns  from  decayed 
vegetable  matter,  in  which  they  pupate.  The  iar\ae  of  the  other  tiy, 
which  also  occurred  on  Panicum  crus-gaUi  in  infested  rice-fields, 
pupate  on  submerged  portions  of  the  stem  or  leaf-sheath,  or  sometimes 
inside  the  latter.  As  both  these  pests  are  aquatic  in  their  habits 
and  both  show  a  preference  for  soft  varieties  of  rice,  they  might  be 
checker!  hv  intermittent  draining  of  the  rice-tields  and  by  the  gradual 
substitution  of  hard  varieties.  The  removal  and  destruction  by 
burying  of  infested  plants  is  also  reconunended. 


'SiMMONDs  (H.  W.).]  RoUms  in  Biological  Control.  The  Gap  in 

the  Sequence  of  Generations  in  Artona  cat  ox  ant  ha,  the  Coconut 
Leaf  Moth  of  Malaya.— Tro/^.  AgricuUurc,  vii,  no.  8.  pp.  215-219. 
Trinidad,  August  1930. 

Tliese  observations  were  made  in  the  course  of  investigations  on  the 
parasites  of  Artona  catoxantha,  Hmps.,  which  attacks  several  varieties 
of  palms  in  the  East  Indies,  with  a  view  to  utilising  them  for  the 
control  of  Lci  uana  indescens,  B.B.,  in  Fiji. 

A  historical  acooimt  is  given  of  the  latter  moth,  which  was 
to  definitely  recorded  on  the  islands  in  1877.  and  previmis  investiga- 
tions on  its  control  are  briefly  discussed  [R.A.E.,  A,  xviii,  510,  etc.]. 
Although  it  has  never  been  found  elsewhere  than  in  Fiji  and  no  other 
species  belonging  to  the  genus  is  known,  reasons  are  given  for  thinking 
that  it  was  probablv  introduced  from  outside. 

The  observations  on  .1.  catoxantha  were  carried  out  during  a  major 
outbreak  of  this  moth  near  Kuala  Lumpur.  Malay  States.  The 
outbreak  was  confined  to  a  few  acres,  and  although  the  palms  in  the 
centre  of  this  area  were  completely  destroyed,  those  at  a  distance  of 
about  100  yards  were  not  injured.  .\  most  remarkable  feature  of  such 
riutbreaks  was  that  all  the  insects  present  at  a  given  time  were  within  a 
certain  age  limit  of  each  other,  and  it  was  impossible  at  any  one  time 
to  find  ail  the  stages  of  the  moth.  The  maximum  difference  in  age 
between  the  oldest  and  the  youngest  individual  at  any  time  was 
2D  dajrs,  leaving  about  16  days  unrepresented.  There  was  always  a 
definite  gap  in  the  sequence  of  generations,  and  this  gap  is  apparently 
always  present  in  epidemic  outbreaks.  The  possible  variation  in  the 
linie  of  development  of  moths  frrmi  any  batch  of  egL's  is  from  34  to 
45  days  [xiii,  359],  indicating  that  liie  descendants  ui  any  one  batch 
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of  eggs  should  overlap  in  three  or  four  generations,  and  all  stages  be 
present  at  any  one  time,  as  was  the  case  in  Fiji  with  L.  iridescms.  This 
does  not»  however,  apparently  occur  in  the  case  of  A.  catoxantha.  and 
generation  after  generation  continues  with  a  well-marked  gap  in  their 
sequence,  rcpresenlinq  a  period  of  about  15  days.  The  moth  is  ready 
to  oviposit  35-38  days  after  having  itself  commenced  its  existence  as 
an  egg,  so  that  the  first  eggs  giving  rise  to  a  new  generation  would  be 
expected  to  appear  about  35  days  after  the  first  eggs  of  the  preceding 
one.  It  was  45-46  days,  however,  before  the  Jiext  generation  began 
to  appear. 

Observations  showed  that  of  the  12-14  different  parasite*^  present 
in  these  outbreaks,  the  Tachinid,  Pfychcmtvia  remota.  Aldr.  \v:i^  :i!way> 
the  dominant  one,  although  in  this  particular  outbreak  a  si>ecies  of 
ApanUles  was  numerous  in  the  earher  generations.  The  latter  sub- 
sequently grew  scarcer,  and  all  other  parasites  tended  to  die  out  as  the 
generations  progressed,  leaving  P,  remota  more  dominant  than  ever. 
In  Java,  another  Tachinid.  Degeeria  albiceps,  Macq.,  is  the  doininaot 
species  and  has  a  very  similar  iife-history. 

It  seems  probable  that  the  inter-relation  between  the  dominant 

parasite  and  its  host  is  the  cause  of  the  pap  in  the  sequence  of  the 
generations,  and  this  opinion  is  ba^t-d  on  the  following  fact-^  :  /*. 
repijlu  requires  19  or  20  and  A.  catoxantha  35  or  36  days  to  complete  a 
life-cycle  from  egg  to  egg.    P.  remota  and  its  host  emerge,  as  adults, 
at  approximately  the  same  time;  the  parasite,  however,  requires 
fourth  instar  larvae  on  which  to  oviposit,  that  is  larvae  that  arise 
from  eggs  deposited  1^20  days  previously.    In  consequence,  the 
parasites  of  the  larvae  from  any  one  batch  of  eggs  must  either  find  an 
earlier  grncration  of  larvae  old  enough  for  parasitism  or  scatter  to 
find  alternative  hosts,  or  failing  this,  they  must  wait  until  the  oftspriug 
of  their  own  generation  of  hosts  are  sufficiently  large  for  their  purpose. 
This  latter  they  are  quite  capable  of  doing,  but  they  are  then  so  eager 
to  oviposit  that  they  waste  their  eggs  by  placing  several  upon  single 
larvae,  which  are  each  capable  of  supporting  only  one  parasite,  and  then 
have  no  eggs  left  for  the  larvae  that  mature  later.    These  latter  escape 
entirely,  producing  another  brood  of  moths,  which,  however,  owing  to 
the  total  suppression  of  those  larvae  tiiat  lirst  reached  the  fourth 
instar,  will  appear  6-8  days  later  than  the  normal  life-cycle  of  the 
moth  (35  days)  would  lead  one  to  expect.   Also,  it  follows  that  19  days 
after  the  first  fourth  stage  Ariona  larva  is  parasitised,  a  new  brood  of 
parasites  will  begin  to  be  on  the  wing  ready  to  suppress  any  strafjglcrs 
of  their  own  generation  of  hosts  that  may  still  be  about,  and  the  brooti 
of  niuth<  is  thus  cut  oil  at  both  ends  and  kept  within  a  period  of  about 
19-20  days.    It  would  also  happen  that,  once  this  gap  is  established, 
any  other  parasite,  the  attacks  of  which  are  confined,  as  they  mostly 
are,  to  a  certain  stage  of  their  hosts,  would  also  be  faced  with  a  long 
waiting  period  on  the  wing,  and  those  surviving  this  period  would 
immediately  attack  the  fn  st  of  the  next  generation  to  reacli  the  required 
stage,  accentuating  still  further  this  gap.    Once  this  gap  is  (^tablished, 
P.  ranota  will  tend  to  maintain  it  indcUuitely,  and  since  the  presence 
of  the  gap  means  the  escape  of  a  large  number  of  the  host  there  grows 
up  a  population  of  both  moths  and  parasites,  the  latter  never  overtaking 
their  host,  and  an  epidemic  outbreak  occurs. 

P,  remota^  when  introduced  into  Fiji,  spread  rapidly  and  in  12-15 
months  completely  cleared  up  Levnana  iridescms  everywhere  except 
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in  tliree  localities,  where  a  gap  in  the  setjuence  of  generatiuns  appeared, 
similar  in  every  way  to  that  in  the  case  of  .4.  catoxantha.  As  with 
Artona,  the  earlier  members  of  each  brood  were  suppressed,  and 
there  was  a  similar  extension  of  the  time  from  the  first  eggs  in  any 
brood  to  the  first  eggs  of  the  next.  These  were  all  localities  where  no 
alternative  parasites  of  the  Tachiind  were  likely  to  occur. 

In  Malaya  the  advent  of  the  wet  monsoon  always  terminates  an 
outbreak,  though  it  is  uncertain  in  what  manner.  I'  ungi  undoubtedly 
play  an  important  part,  as  well  as  the  meclianical  etfect  of  rain.  In 
Java,  however,  advantage  is  taken  of  the  gap  between  the  generations 
to  bring  an  outbreak  to  a  dose  artificially.  This  is  done  by  cutting 
and  burning  the  leaves  from  the  affected  palms  at  the  time  when 
the  dominant  parasite  is  on  the  wing,  this  being  when  most  of  the 
hosts  art'  in  the  egg  or  larval  stages.  In  this  way  a  disprop<jrtionately 
larf^e  imniber  ol  parasites  is  left,  and  these  swamp  the  comparatively 
few  larvae  that  have  escaped  the  removal  of  the  foliage. 

Jiew  South  Wales :  Proclamation  under  Plant  Diseases  Act,  19^ — 
Govt.  Gaz,  N.S,W.,  no.  102,  reprint  1  p.   Sydney,  1st  August 

This  proclamation*  which  revokes  that  of  17th  July  1925  [R.A,E., 
A,  xiii,  639J,  comprises  a  revised  list  of  the  insects  declared  to  be  pestS 
for  the  purposes  of  the  Plant  Diseases  Act»  1924  [xiii,  227]. 

GouRLAY  (E.  S.).  thB  Apple-teed  OtukSdM  Wup  {Synhmaspis 
druparim,  Bohemaii).  lb  Oocaneiice  in  New  Zealand.— A'.Z./. 
Set.  Tech,,  xii.  no.  h  pp.  61-62.   Wellington,  N.Z.,  June  1930. 

Synkmaspis  dmpanm.  Boh.  (apple-seed  Chalcid)  does  not  attack 
cultivated  apples  in  New  Zealand,  and  crab-apples,  which  are  favourite 

food-plants  in  other  countries,  have  not  been  examined  for  its  presence, 

but  it  oviposits  freely  in  the  seed  of  hawthorn  (C rataegus  oxyacantha) 
and  cockspur  thorn  (C.  crus-f^alH).  The  adnlts  appear  early  in 
Di'cember  and  oviposit  throughout  the  month.  The  manner  of 
oviposition  on  hawtliurn  seed  is  fully  described. 

HoRi  (M.) .  The  Woolly  Apple  Aphis  in  Hokkaido,  with  special  reference 
to  its  Control.  [In  Japanese.]— Rep.  Hokkaido  Agric,  ExpL  Sta,, 
no.  24,  pp.  35-63.    Sapporo,  January  193U. 

The  woolly  apple  aphis,  Eriosoma  Umigerum,  Hausm.,  which  was 

introduced  into  Hokkaido  more  than  50  years  ago,  is  now  distributed 
throughout  the  Island,  causing  serious  damage  to  most  varieties  of 
apple.  It  also  occurs  on  Pvrus  {  Mains)  sicholdii  and  Crataci^ns  cioirata. 
No  sexual  forms  have  been  observed  and  no  nagiation  to  Limns 
occurs.  The  young  Aphids  hibernate  on  the  trunk  or  larger  branches 
of  apple  and  mature  about  the  end  of  May.  There  are  6-10  generations  a 
year,  winged  forms  appearing  from  September  to  October.  Hex  i  lopment 
requires  7-21  days,  and  adult  life  lasts  22-52,  during  which  time  70-100 
young  are  produced.  Birds  are  sometimes  responsible  for  r:irr\  ing 
the  larvae  to  other  trees.  Natural  enemies  include  the  Coccmriliiis, 
Coccinella  seplempunciulu,  L.,  Chilocorus  similis,  Rossi,  C.  rtibidus^ 
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Hope,  and  Scymnus  hilans,  Motsch.»  Chrysopa  septempunciata  eognata, 
McLach.,  Syrphus  {Episyrphus)  Adteo/ifs,  DeG.,  and  a  spider,  but  no 
parasitic  Hymenoptera  have  been  observed.  The  usual  control  methods 
are  reconunended« 


YuASA  )  (*v  Onoe  (T.).  Pttlineurfis  marmoraius,  Reitter,  an  Anobiid 
Beetle  injurious  to  Rush  Hats,  with  a  Description  of  a  new  parasitic 
Be  thy  lid.  \hi  /uputiese.] — /.  Imp.  Agric.  Expt.  Sta.,  i,  no.  3, 
pp.  215-230.  3  pis.,  17  refe.  Tokyo,  1930.  (With  a  Summary  in 
English.) 

Ptilineurus  mannoratus,  Reitt.,  which  has  one  generation  a  year,  is 
distributed  throughout  the  southern  half  of  the  mainlsmid  of  Japan  and 
attacks  Japanese  rush  mats,  sometimes  causing  serious  damage. 

The  adults  occur  from  mid-May  to  early  autumn,  emergence  being  at  its 
heiglit  in  August,  and  are  active  on  fnu',  hot  days.  The  eggs  are  laid 
singly  in  crevices  in  the  mats,  and  the  larvae,  wliich  may  be  found 
throughout  the  year,  mine  in  the  rush.  They  pupate  in  their  galleries 
in  spring  or  early  summer.  A  Bethylid,  Sclerodermus  nipponicus, 
sp.  n.,  which  is  described  by  Yuasa.  is  para^tic  in  the  pupae ;  the 
adults  sometimes  attack  man,  causing  painful  swellings  on  the  skin. 
The  measures  recommended  against  P.  tnarmoratus  arc  spraying 
infested  mats  with  1  per  cent,  nicotine  solution  alone  or  combined 
with  carbon  tetrachloride  ;  and  spraying  thi-  floor  with  nicotine 
sulpliate,  1  :  800,  or  dusting  it  with  paradichlorobenzene  before  laying 
the  mats. 


Harukawa  (C.)  &  NosHiRo  (S.).  DoUfus  harukawait  Wafen^  a 
Bwt  of  Cvperus,  [In  Japanese.] — Nogaku  Kenhyu,  xv,  pp.  148- 
174,  6  figs.   Kurashiki,  IddO. 

Dolerus  hamkawai,  Wtrst.,  a  sawfly  attacking  Cyperus,  has  one 
generation  a  year  in  the  northern  part  of  Kiushiu.  mbernation  occurring 

in  the  pupal  stage  in  the  soil.  The  adults  emerge  at  the  end  of  April 
and \Wv  for  1 1-26  days,  the  females,  which  greatl\-  outnumber  the  males, 
laying  70  80  eggs.  The  larvae  hatch  in  about  17  days  at  13"^  r. 
[55-4"  Iv  .  and  mature  in  about  40  days.  They  enter  the  soil  in 
June,  and  pupate  at  the  end  of  October. 


Makumo  (N.).  On  a  VfoM  on  Zizania  latifoUa,   [In  Japanese.]-^ 
Oyo-Dobuis.-Zasshi,  ii,  pp.  91-d5,  3  figs.   Tokyo,  1990. 

Zizania  lali/olia  is  recorded  as  a  food<plant  of  Chilo  simplex,  Butl.. 
in  Japan. 


Mari'mo  (N.).    On  a  Method  of  controlling  White  Grubs  in  Lawm. 
[In  Japanese,]— Oyo-Dobuts.-Zasshi,  ii,  p.  140.   Tokyo,  1930. 

An  emulsion  of  250  cc.  chloropicrin,  160  cc.  water  and  7*5  gms. 
soap,  used  at  the  rate  of  150  cc.  in  180  litres  of  water  over  an  area  of 
10  sq.  metres,  killed  Lamellicorn  larvae  in  lawns  but  injured  the  grass. 
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Kamito  (S,)  &  Sakai  (K  ).    On  Brucht4s  rufimanus,  Boh.   [In  Japan- 
ese,]—Oyo-Dobuls^-Zasshi,  u,  pp.  142-144.    Tokyo,  1930. 

Bruchm  rufimanus.  Boh.,  which  was  found  for  the  first  time  in 
Japan  in  1926,  is  now  li  ( rihutr  1  throughout  Kiushiu  and  the  southern 
part  of  Hondo  [cf.  R.A.E.,  A.  xvii.  5^^(^^  It  is  verv  injurious  to  broad 
beans,  one  larva  beinc;  usually  found  in  each  bean,  though  occasionally 
as  many  as  eleven  may  occur.  Mortality  increases  with  the  number 
of  individuals  in  the  bean.  The  adults  become  active  when  the 
temperature  is  above  15"  C.  [59**  FJ  and  appear  to  be  dormant  when 
it  falls  below  lO""  C.  [50**  F.]. 


K  AW  ADA  (A.).  The  Spedes  allied  to  and  Distribution  of  Chilo  simplex, 
BatL  [In  Japanese.] — Oyo-Dobuts.-Zasshi,  ii,  pp.  145-146.  Tokyo, 
1930. 

Chtlo  oryzae,  Fletcher,  is  considered  a  synonym  of  C.  simplex,  Butl., 
C.  zomllus,  Swinhoe,  being  distinct  [cf.  R,A.E.,  A,  xvi,  358]. 

IsHii  (T.)-  The  Parasites  ol  Chilo  simplex,  Butl.,  and  Schoenobius 
biptmcHfer,  Wlk.  {incertellus,  Wlk.)  in  the  Southern  Islands.  [In 
Japanese.}— Oyo'Dobuti,'Zasihi,  ii,  pp.  148-149.   Tokyo,  1930. 

Tfiehogramma  sp.  and  SpatMus  sp.  are  parasitic  in  the  eggs  and 
larvae  respectively  of  Ckuo  simplex,  Butl.,  in  the  Philippines,  and 
several  attempts  luive  been  made  to  introduce  them  into  Japan. 


CuNMiMGiiAM  (H.  S.).  Report  of  tlw  Slant  Pathologist,  VM*—Rep, 
Dept.  Agne.  Bermuda  1929,  pp.  26-^1.   Hamilton,  1930. 

The  Mediterranean  fruit- fly  [Cer otitis  capitata,  Wied.]  is  a  serious 
pest  of  fruit  in  Bermuda.  An  effort  is  being  made  to  determine  the 
native  host-fruits,  as  these  are  evidently  more  numerous  than  has 
been  supposed.    In  the  year  under  review  early-sown  beets  suffered 

severely  from  attacks  of  the  Xoctuid,  Xylomyges  eridania,  Cram.,  which 
can  be  controlled  by  lead  arsenate  if  applied  early  enough.  The  larvae 
of  I'ieris  rapae,  L.,  were  very  injurious  to  cabbages.  Celery  in  seed 
beds  was  badly  damaged  by  Lygus  pratcnsis,  L.,  during  December. 
The  greatest  lUndrance  to  successful  culture  of  Citrus  is  the  Cocdd, 
LepiSosaphes  beckii,  Newm.,  which,  however,  can  be  controlled  by 
tbmoii^  and  systematic  spraying.  Thrips  tahaci,  Lind.,  was  very 
injurious  on  onions  during  April.  Infestation  of  palmetto  [Sabal 
blackburnianum]  by  ComstockieUa  sabalis,  Comst..  did  not  apparently 
spread  any  further  during  the  year.  Parasitised  scales  have  been 
collected,  but  whether  the  parasite  is  the  one  recently  introduced 
[RA.E.,  A,  xvii,  562]  has  not  been  determined. 


Edwards  (\V  H  ).   Beport  of  the  Entomologist.--/! nn.  Rep,  Depf, 
Agric.  Jmnaica  1929,  pp.  22-23.    Kingston,  1930. 

Serious  damage  by  Cosmopolites  sordidus.  Germ,  (banana  borer)  in 
Jamaica  was  only  found  in  a  few  b:\n:ina  plantations  where  clean 
cultivation  and  the  destruction  of  breeding-places  had  not  been  earned 
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out.  lu  experiments  to  tind  a  practical  method  of  destroying  ii 
inside  the  tissues  of  suckers  intended  lor  plantations,  neither  fumigation 
with  carbon  bisulphide  or  hydroc)ranic  add  gas  (under  atmospheric 

pwressure  and  during  various  lengths  of  time)  nor  submersion  of  infested 
suckers  for  periods  of  up  to  two  hours  in  water  containing  dissolved 
H(  X  gavf  satisfactory  results.  No  individuals  of  the  Histtrid, 
Piae^ius  javanus,  Er..  imported  from  Java,  were  foimd  in  the  localities 
where  they  had  been  Uberated  in  ISIS-IO. 

Brief  notes  on  the  pests  of  other  economic  crops  in  Jamaka  indode 
records  of  the  Bostrychid,  Amphicerus  terebrans.  Pall.,  and  the  Prionid, 
I  h  rana'strus  It/u  atus,  L..  infesting  branches  of  coffee,  and  the  Sphingid, 
Erinnyis  aiope.  Dm.,  defoliating  papaya  [Carica  papaya]. 


Simmon DS  (H.  \V.).   Mission  to  Tnnidad — Introduction  of  Liothrips 
urtchi. — Agric.  J.  Fiji,  iii,  no.  2,  pp.  55-67.    Suva,  1930. 

A  brief  account  is  piven  of  the  author's  visit  to  Trinidad,  beginning 
in  Octo])er  1929,  as  a  result  of  which  a  large  consignment  of  IJofhrip< 
urichi,  Karny  [cf.  R.A.E..  A,  xvi,  602]  was  sent  to  Fiji  in  February 
1930  to  control  Clidemia  hirta,  3,400  adults  being  released  in  the  field 
in  March.  The  methods  of  breeding,  transporting  and  releasing  the 
thrips  are  described.    It  was  found  to  be  attacked  by  a  number  of 
TKitural  enemies  in  Trinidad,  including  the  larvae  of  a  Cecidomyiid, 
wiiich  probably  destroyed  30— to  per  r^nt.  of  the  n^-mphs.  the  Chalcid. 
Tetrastichus  thripophonus,  W'trst.,  a  nine  and  predacious  Khynchota 
The  auUior  discusses  the  other  natural  lacturs  affecting  C.  hirfa  in 
Trinidad,  and  considers  that  the  effect  of  L,  urichi  in  destroying  the 
seeds  may  have  bten  overestimated,  because  the  same  scarcity  of  seeds 
was  observed  in  plants  growing  in  wet  districts  or  under  shade,  on 
which  it  was  rare  or  absent,  and  in  other  species  of  Clidemia.  which 
are  not  infested  bv  it.    The  seeds  were  found  to  be  attacked  by  a 
immber  of  other  insect  enemies,  including  a  Chalcid,  which  sometimes 
infested  as  many  as  95  per  cent,  of  the  fully  grown  berries,  and  various 
Lepidoptera,  whidi  feed  either  internally  or  externally.  Several 
leaf-feeding  insects  were  obswed,  but  it  would  not  be  safe  to  introduce 
these  into  another  country. 

A  brief  visit  was  also  made  to  British  Guiana,  from  which  country 
C.  hirta  is  supposed  to  have  been  introduced  into  Fiji  before  1890. 
The  form  of  C.  htrtu  found  there  more  closely  resembles  the  Fijian 
one  than  that  of  Trinidad,  but  this  may  be  due  to  soil  OMiditions.  A 
thrips  similar  to  L,  urichi  occurred  on  it  in  small  numbers. 


SiMMONDs  (H.  W.).  Entomological  Mm,— Agric,  J.  Fiji,  iii,  no.  2, 
p.  82.   Suva,  1930. 

The  consignment  of  Liothrips  urichi,  Kamy,  from  Trinidad  [see 

mvceding  paper]  reached  Fiji  on  13th  March,  and  in  the  course  of  a  week 
5.000  adults  were  obtained  from  it.  About  half  of  these  Were  kept  in 
C«i;«  s  in  order  to  breed  a  large  supply  of  the  thrips. 

TiU'onnuia  lanfanae,  Di<:t.  [R.A.E..  \,  xvii.  564]  is  now  well 
rslablislieil  in  tlie  Suva  District.  It  has  caused  a  j-ellowing  of  the  foliage 
of  tdnlam,  combined  with  a  failure  to  produce  flowers  or  set  seed, 
over  ct>nsidcrable  areas  and  in  some  places  has  defoliated  the  plants. 
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'AYi,oR  (T.  H.  C).  MologiBal  Control  of  Spathe-borer,  Oooonat 
Seale  and  Koeter's  Om^—Agnc.  /.  Fiji,  iu,  no.  2»  pp.  83^. 
Suva,  1930. 

Ap€mieles  Hraihabae,  Wlkn.,  which  was  imported  into  Fiji  from  Java 
n  Alarch  1990  to  oontrol  the  coconut  pest.  Tiraihaha  mchogramma, 

*^Ieyr.,  is  bein^  reared  in  large  numbers  in  captivity,  and  three  colonies 
^ere  liberated  in  April.    In  Java  its  hosts  are  T.  rufivcna,  Wik.,  and 
T.  mitfidella.  \Vlk.,  and  although  T.  tridwgramma  is  not  present  there, 
it  readily  attacks  it.    It  oviposits  in  the  young  caterpillars,  and  the 
resultiiig  larvae  feed  internally,  killing  them  after  about  10  days.  An 
inspection  in  April  1930  revealed  tluLt  the  Coccinellid,  Cryptognatha 
nodiceps,  MshL»  imported  from  Trinidad,  has  in  all  districts  caused  the 
complete  disappearance  of  the  coconut  scale,  Aspidiotus  destructor, 
Sig^.,  within  a  year  from  the  time  of  its  liberation  [cf.  R.A  .E.,  A,  xvii, 
734].     Notes  are  given  on  Liothrips  iirichi,  Karuy  [see  preceding 
papers].    Although  this  thrips  will  undoubtedly  become  established 
in  Fiji,  it  will  probably  be  years  before  CUdenUa  Mfta  can  be  entirely 
destroyed,  and  it  is  impossible  to  predict  whether  appreciable  control 
can  ever  be  attained  by  this  means. 

Blackie  (W.  J.).  Btenmtion  of  Books  in  the  Tropics.-— ilgnc.  /. 
Fiji,  iii.  no.  2,  pp.  84-85.   Suva,  1930. 

In  order  to  minimise  the  serious  damage  caused  to  ijooks  and  docu- 
ments by  insects  and  moulds  in  the  tropics,  the  bookcases  mustiiave 
dosely  fitting  glass  doors  and  contain  the  vapour  of  some  volatile 
diemical  deterrent,  and  the  books  should  be  treated  with  a  suitable 

protective  poisonous  material. 

The  following  procedure  has  been  recently  adopted  with  success 
in  Fiji.    The  books  are  fumigated  with  hydrocyanic  acid  gas,  and  a 
solution  containing  1  oz.  mercurv  bichloride,  H  oz.  carbolic  acid  and 
1  quart  methylated  spirits  contairmig  pyridene  as  one  oi  the  denaturing 
agents  is  painted  on  both  sides  of  the  covers  and  generously  along  the 
seams  dividing  the  covers  from  the  printed  material.  This  solution 
must  be  stirred  continually,  as  the  mercury  bichloride  has  a  tendency 
to  settle  out.    Aftf  r  it  has  dried,  a  varnish  containing  I  oz.  shellac 
di^isolved  in  8  oz.  methylated  spirits,  to  which  has  been  added  3  dnns. 
creosote  oil,  is  painted  on  in  the  same  mcUiiu-r,  a  small  amount  being 
added  to  the  extremities  of  the  pages,  wliile  the  books  are  closed. 
The  didves  of  the  bookcase  are  similarly  treated  and  porcelain  di&es 
containing  paradichlorobenzene  are  placed  on  them.   Holes  drilled 
in  tiie  Selves  at  r^ular  intervals  to  hold  containers  for  paradictdoro- 
benzene  would  be  preferable.    Cardboard  boxes  in  which  papers  are 
stored  should  be  treated  inside  and  outside  with  both  'Solutions,  and 
an  envelop>e  containing  paradichlorobenzene  siiuuld  hv  placed  in  the 
box  or  lixed  inside  the  lid.    This  treatment  once  a  year  should  be 
sufficient,  but  this  has  not  yet  been  proved. 

Taylor  (T.  H.  C).  Early  NutlaU  from  Coconut  Falms  in  Fiji,  with 
special  reference  to  Insects  attacking  the  Flowers.— Bm//.  Dept, 
Agrie,  Fiji,  no.  17,  42  pp    Suva,  1930.   Price  2s,  ed. 

Insects  an  i  (-]>(jii:,ible  for  a  very  large  pr<>pi>i  nun  of  the  al)normaI 
premature  nutiaii  of  coconuts  that  occurs  each  year  in  I'iji,  ^huost  all 
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the  (L-image  in  this  respect  being  due  to  the  Pyralid,  Tirathaha  tricho- 
granmia,  Meyr.  Other  insects  that  injure  the  tiowers  or  young  fruit 
include  the  Ctirciilionid,  DiocaUtndrA  iaiteitsis,  Gu6r^  vrtunSn  feeds  on, 
and  breeds  in,  any  part  of  the  palm  that  has  been  injured  by  other 

causes  and  has  begun  to  decay ;  the  Gissid,  Acritocera  negligens,  Butl., 

which  attacks  quite  SO  per  cent,  of  the  coconut  palms  in  Fiji,  making 
round  holes  in  the  spathe  and  causing  the  flower  branchlcts  to  turn 
black  in  irregular  patches ;  and  three  unidentitied  Tineids.  An 
account  is  given  of  the  bionomics  of  the  five  moths,  and  all  their  stages 
are  described. 

Tirathaha  triehogramma  is  present  uniformly  throughout  Fiji  and 

occurs  on  almost  every  coconut  palm.  The  eggs,  which  are  very 
difficult  to  And,  are  frequently  laid  in  (not  on)  the  stout  fibrous  sheath^ 
that  surround  the  bases  of  the  leaves  and  spathes,  and  sometimes 
between  adjacent  flower-buds  or  inside  male  flowers  ;  they  are  generally 
in  irregular  batcbes  of  from  2  to  15.  After  an  incubation  period  of 
5}-6  days,  the  newly  hatched  larvae  wander  if  food  is  not  immediately 
available.  Their  food  consists  essentially  of  the  flowers,  and  if  no 
flowers  are  open  they  usually  bore  into  a  male  flower  bud.  They  may 
also  be  found  feeding  on  decaying  flowers  heaped  round  the  base  of 
a  leaif,  but  experiments  show  that  they  mature  sooner  on  healthy 
flowers.  Many  migrate  later  from  the  bases  of  the  leaves  to  the 
flower-branches.  The  larvae  are  concealed  in  all  stages,  and,  even  in 
the  buds,  and  particularly  along  the  stems  or  between  flowers,  they 
construct  long  silk(  n  tunnels,  covered  with  frass  and  bits  of  flowers, 
leaving  these  only  at  night.  A  larva  that  has  bored  into  a  female 
flower  closes  its  entrance  hole  with  a  web  packed  with  frass  and  lives 
within  the  flower  until  it  is  entirely  moist  and  decayed.  Such  flowers 
frequently  fall  with  the  full-grown  larvae  inside  them,  or  just  after  the 
larvae  have  left  them  for  pupation.  The  larvae  among  dead  flowers 
probably  attack  each  other,  as  they  do  in  confinement.  The  larva  is 
incapable  of  boring  into  the  spathe  ;  A.  'nei;Iigens  is  the  only  species 
that  can  do  this.  Tho  rnroon  is  spun  of  chestnut-brown  silk  and  is 
covered  with  bits  oi  liuwcrs  and  fibre  ;  it  is  generally  plarp<l  on  the 
sheaths  round  the  bases  of  the  leaves  and  spathes,  but  may  occur  in 
many  other  sittiations.  Pupation  takes  place  about  three  days 
afterwards.  Larvae  under  favourable  conditions  develop  in  about 
20  days  and  about  14  are  spent  in  the  cocoon,  though  these  periods 
may  be  varied  according  to  the  food  thev  find ;  in  gNieral,  the  life- 
cycle  from  egg  to  adult  mav  occupy  39-53  days. 

The  author  has  attempt  t  l  to  determine  numerically  the  amount  of 
nutiall  due  to  T.  trichogratmm,  and  calculates  that  the  percentage  of 
increase  in  production  that  would  result  from  extermination  of  this 
moth  is  31-76,  which  he  estimates  as  being  worth  £126»000,  valuing 
copra  at  £14  per  ton.  The  percentage  of  increase  in  nutfall  resulting 
from  the  presence  of  the  Pyralid  is  estimated  at  8-8. 

Parasites  are  of  little  value  in  the  control  of  this  moth,  though  three 
species  were  observed,  viz.,  an  egg  parasite,  probably  Triehogramma 
sp.,  wliich  attacks  any  Lepidopterous  egg  with  a  sufficiently  thin  shell , 
a  Braoooid  destroying  up  to  10  per  cent,  of  the  larvae,  which  has  a 
life-cyde  ol  18  days  and  frequently  does  not  kill  the  host  larva  until  a 
few  days  after  emergence  from  it ;  and  an  Ichneumonid,  which 
parasitises  about  3  per  cent  of  the  pupae.  Predators  may  be  more 
valuable  than  these  parasites,  though  data  on  this  subject  are  difficult 
to  collect. 
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Bkomlsy  (S.  W.).  Bee-killing  Robber  FUes.^/.  N.Y,  EtU.  Soc„ 
xxxviii.  no  2,  pp.  15d-176,  1  pL,  31  refs.  New  York,  N.Y.. 
June  1930. 

Records  of  Asilids  feeding  on  honey  bees  in  various  parts  of  the  world 
are  briefly  reviewed.  In  North  America,  Promachus  fitchi,  O  S.,  and 
in  Argentina,  Mallophora  ruficatida,  Wied.,  have  been  recorded  as 
causing  losses  to  bee-keepers.  In  the  United  States  five  genera, 
Steni}pog(m,  Deromyia,  Promachus,  Mattophora  and  ProUaceaUhuSt 
contain  species  that  commmonly  kill  bees,  and  species  of  Bombomma 
and  Erax  occasionally  do  so.  Economic  losses  are  caused  only  when 
the  flies  arc  very  abundant  in  the  close  vicinity  of  the  apiary,  P. 
fttchi  being  the  only  species  in  the  United  States  for  which  these 
conditions  would  be  likely  to  obtain.  As  this  fly  would  occur  in  fields 
heavily  infested  with  LachnosUma  {Phyllopiuiga)  fusca,  Froel.,  or  other 
white  grubs,  on  which  the  larvae  commonly  feed,  it  might  be  controlled 
by  grazing  pi^  on  the  field,  as  these  animals  would  feed  on  the  larvae 
of  both,  .\utumn  ploughing  of  infested  helds  is  also  suggested  as  a 
method  of  control. 

WOGLUM  {R.  S.),  L.VFOLLETTE  (J.  R  ),  LaKDOT  (W.  E.)  &  LeWIS  {H.  C). 

Handbook  of  Citrus  Insect  Control  for  19S0.— Bm//.  California 
Fruit  Gr,  Exch.,  no.  7,  45  pp.,  1  chart,  Los  Angeles,  Cal.,  July 
1930. 

This  report  deals  in  detail  with  the  measures  employed  during  the 
season  192^-^  against  insects  attacking  Ciirus  under  the  various  con- 
ditions  prevailing  in  14  fruit-growing  districts  of  California.  The 
characteristics  of  37  proprietary  oil  sprays  used  are  tabulated  [cf. 
R  A  E.,  A,  xvii,  663^,  and  a  chart  shows  the  percentage  of  spray  oils 
distilled  at  different  temperatures,  notes  on  their  effectiveness  being 
included.  After  the  use  of  medium  oil  sprays  on  orange  trees  over  a 
period  of  5  years,  no  conclusive  evidence  has  been  produced  that  their 
continued  employment  will  ultimately  lead  to  general  decline  in  the 
condition  of  the  trees.  There  is  evidence,  however,  though  as  yet 
inconclusive,  that  the  heavier  oils  will  produce  a  decline  in  orange 
trees  by  Innt;  continued  application.  Dead  wood  is  the  most  permanent 
effect  easily  noticeable.  Most  of  the  other  deleterious  effects  con- 
stituting serious  drawbacks  to  the  mucstricLcd  use  of  oil  sprays  can  be 
entirely  eliminated  or  at  least  reduced  to  within  the  range  of  conunerdal 
practicability  by  particular  attention  to  the  type  of  oil  used,  a  restricted 
season  and  proper  applications  \cf,  xviii,  171]. 

From  the  standpoint  of  the  trees  there  is  no  doubt  that  fumigation, 
if  it  will  control  the  insects,  is  preferable  to  oil  sprays,  but  there  are 
districts  where  fumigation  fails  and  oil  sprays  are  preferable  in  spite 
of  the  risk  connected  with  their  use. 

The  following  restrictions  will  render  the  use  of  oil  spra}^  on  CUrus 
comparatively  safe :  The  use  of  the  most  volatile  oil  consistent  with 
control  of  Coccids  and  red  spider  [Paratetranychus  citri,  McG,]  ; 
restrictinc:  the  period  of  application  to  15th  July-15th  September 
wiiere  possible  :  and  the  avoidance  of  spraying  in  hot  weather  al>ove 
90"  F.,  and  on  trees  suilcring  from  lack  of  moisture  or  recently  sprayed 
or  dusted  with  sulphur.  Heavy  oils  should  not  be  used  on  oranges. 
Where  there  is  a  danger  of  rot,  lime-sulphur  should  be  mixed  with  the 
ofl  from  November  to  January,  but  an  old  crop  of  fruit  should  not  be 
iprayied.  Lemons  should  be  sprayed  from  July  to  October*  but 
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applications  should  not  be  made  when  the  main  crop  is  f  in.  or  ie^  in 
diameter  [cf.  xviii,  171],  In  interior  areas,  lime-suiphur  and  oil  applied 
in  November  and  December  is  preferable  to  plain  oil  sprays  for  black 
or  dtricoU  scales  [SmsseHadea^,  Bern.,  and  Coccus pseudatm^noliarum, 
Kuw.]  or  P.  citri  on  lemons.  In  districts  where  the  scale  is  normally 
light  in  the  tops  of  the  trees,  towers  are  unnecessary,  and  spraying 
entirely  from  the  ground  reduces  the  danger  of  scorching. 

Arant  (F.  S.).   Biology  and  Control  of  the  Southern  Com  Rootworm. — 

Bull  Alabcuna  Agric.  Expt.  Stu.,  no.  230,  46  pp.,  14  figs.,  69  refs. 
Auburn,  Ala.,  November  1929.    [Reed.  1930.] 

Tliis  bulletin  gives  the  results  of  three  years'  studies  on  the  biology 
and  control  of  Diabrotica  duodccimptmcfafa,  F.  (southern  corn  root- 
worm)  in  Alabama.  Much  of  the  information  is  similar  to  that  recorded 
from  Arkansas  [R.A.E.,  A,  xvii,  529].  There  are  three  complete 
generations  and  a  partial  fourth  in  Alabama,  and  oviposition  is 
practically  continuous  throughout  the  spring  and  sununer  to  the  middle 
of  October.  The  temperature  and  rate  of  development  are  closely 
correlated  ;  a  dry  environment  is  fatal  to  the  immature  stages  and  a 
cold  environment  (10°  F.  or  below)  causes  a  h]^]\  mortality  of  adults. 
The  Tachinid  parasite,  Cclaloria  diabroHcae,  Shim.,  destroys  considerable 
numbers  of  adults  in  late  winter  and  early  spring  but  is  of  little  im- 
portance dtiring  the  hot  summer  months.  The  most  serious  injury 
to  maize  is  done  by  half-grown  or  mature  larvae  attacking  the  seedlings, 
the  larvae  generally  being  older  than  the  maize  attacked.  Experiments, 
which  are  described,  indicate  that  in  fields  where  a  winter  leguminous 
crop  is  grown  prior  to  maize,  the  soil  should  not  be  turned  before 
1st  April  of  a  normal  year,  and  it  is  unsafe  to  plain  maize  for  three 
weeks  afterwards.  The  land  should  he  thoroughly  di^ed  or  harrowed 
after  turning  in  order  to  destroy  the  food  supply  of  the  larvae.  Maize 
grown  on  damnp  lowlands  or  any  other  susceptible  area  where  a  legnmi* 
nous  crop  is  not  grown  should  be  planted  about  1st  May  in  a  normal 
year,  the  soil  being  turned  3-5  weeks  before  planting  and  kept  free 
from  food-plants  by  light  cultivation.  Crop  rotation  is  not  an  effective 
measure  of  control. 

Dunham  (W.  E.).  Some  Parasites  o£  the  Indian  Meal  Moth. — Amcr. 
Bee  /.,  box,  no.  8.  p.  396,  4  figs.  Chicago,  111..  1929.  (Abstract 
in  Expt.  Sta.  Rec.,  hdii,  no.  4,  p.  3^.  Washington,  D.C., 
September  1930.) 

Notes  are  given  on  Microhracon  hebetor,  Say,  and  Nemmtis  cau^scens", 
Grav.,  which  are  parasites  of  the  Indian  meal  moth  [Plodia  intCf' 
puncUUa,  Hb.]  in  Ohio.   The  former  is  said  to  have  become  sufficiently 

abundant  during  tht;  last  part  of  the  winter  months  to  cause  a  rapid 
reduction  in  the  numbers  of  meal  moths  breeding  in  stored  extracting 
combs.  '.  • 

Cagle  (L.).  Life  History  of  the  Oriental  Fruit  Moth  in  Virginia.  - 
BiM.  Viri^iHiu  Agric.  Expt.  Sta.,  no.  270,  48  pp.,  13  hgs.  Blacks- 
burg,  Va.,  May  1930. 

.\  detaiK  'l  u  count  is  given  of  studies  on  the  life-history  of  Cydia 
{Laspcyrcsiu)  molesta,  Busck  (oriental  fruit  moth)  carried  out  in 
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Virginia  from  1924  to  1929  in  continuation  of  studies  made  in  1919 
nd  1920  [cf.  R.A  .E..  A,  x,  560].  The  greater  part  of  the  work  was  done 
m  msectaries  in  which  field  conditions  were  approximated,  but  infested 
twigs  were  counted  on  a  few  trees  in  the  orchard  at  regular  intervals 
in  order  to  compare  development  in  the  insectary  with  that  under, 
natural  conditions.  Four  generations  were  reared  in  each  year,  and 
in  1925  the  fourth  p^eneration  reached  the  adult  stage  in  autumn  and" 
oWposited  ;  it  seems  likely  that  a  small  fifth  brood  is  of  normal  occur- 
rence in  the  wanner  parts  of  the  State.  The  blooming  period  of  peaches 
and  the  picking  dates  of  the  principal  varieties  are  correlated  with  the 
development  of  the  insect  in  eadi  year.  The  influence  of  temperature 
<m  the  duration  of  the  various  sta^  is  discussed  in  detail ;  as  regards 
the  overwintering  generation  pupation  began  when  the  mean  tem- 
perature was  50**  F.  or  slightly  below  for  a  few  days,  few  moths  emerged 
when  the  mean  temperature  was  below  50',  and  oviposition  by  these 
moths  practically  ceased  when  the  mean  temperature  dropped  as 
tew  as  55".  The  first  overwintering  larvae  left  the  fruit  in  July  and 
the  last  transforming  larvae  in  late  September.  Some  of  the  larvae 
that  entered  apples  in  the  late  autumn  remained  in  the  frtiit  \mtil 
the  following  spring,  and  others  left  it  at  intervals  throughout  the 
winter.  Thus  in  the  insectary  the  larvae  passed  the  winter  both 
as  mature  larvae  in  cocoons  and  as  immature  larvae  in  apples. 

Liirvae  that  had  spun  up  in  bunches  of  grass  and  apples  contaming 
almost  mature  larvae  were  buried  at  varying  depths  up  to  10  and 
12  ins.  respectivelj',  but  in  every  case  larvae  were  recovered  at  the 
snrfoce  within  a  few  days. 

Twi^  infestation  was  heavy  during  the  first  and  second  generations, 
but  with  the  hardening  of  the  twigs  during  the  third  generation 

there  was  a  decline  in  twig  infestation  and  a  rapid  increase  in  infestation 

of  the  fruit.  This  generally  acts  as  a  nntural  control  in  the  case  of 
early  varieties  of  peach,  but  an  al  u  l  u  ce  of  tender  twigs  in  the 
early  season  may  serve  as  a  means  ot  building  up  a  heavy  infestation 
to  be  liberated  upon  late  varieties  when  the  twigs  harden  just  previous 
to  the  ripening  of  the  fruit.  Few  overwintering  larvae  devdoped  in 
peaches  of  an  early  variety  that  were  harvested  before  9th  August, 
but  the  fruit  of  another  variety,  which  was  not  picked  until  the  first 
week  in  September,  supplied  a  large  overwintering  population. 

Studies  on  apples  as  a  source  of  overwintering  larvae  were  carried 
out  in  the  laboratory  and  with  bait  pails  and  bands  in  orchards.  The 
rrsults  indicate  that  during  mid-summer  the  moths  are  attracted  to 
peaches  in  much  iuiger  numbers  than  tu  apples,  but  that  in  the  autumn 
there  may  be  a  migration  of  moths  to  apple  orchards.  Apples  in 
peach  ordiards  ibat  contain  no  late  varieties  ooostitute  an  important 
source  of  overwintering  larvae. 


R£.\  (E.  G.)  Facts  pertaining  to  the  Japanese  Beetle. — Circ.  New 
Jersey  Dept.  Agric,  no.  180,  31  pp.,  10  figs.  Trenton,  X.J., 
June  1930. 

\  popular  account  is  given  of  the  history,  distribution,  bionomics 
and  control  of  Popillia  japonica,  Newm.  (Japanese  beetle)  in  the  United 
States,  with  recommendations  for  spraying. 
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S-rmiBK  p.)-  Sited  Mdtoi-lnig  nana  on  Mm  Leti4f«r. — 

Florida  Eni,,  xiv,  no.  2.  pp.  21-22.   Gainesville*  Fla.,  June  1930. 

In  the  course  of  experiments  conducted  with  possible  precLitors  of 
the  Pyralid,  Phfydaema  rubigiUis,  Gn.  (celery  leaf-tyer)  in  Florida,  a 
female  of  PoUsus  maaUwefOns,  Say»  taken  on  a  celery  plant  in  an 

old  seed  bed  in  December  1928,  fed  in  the  insectary  on  3  larvae,  a  pupa 

and  2  adults  of  P.  rubigalis,  and  a  larva  of  Pmra  (Pachyzancla)  bi- 
punctalis,  F.  ;  it  died  after  being  in  captivity  27  days,  having  laid  a 
mass  of  22  eggs  on  the  previous  day.    These  eggs  hatched  within 
1 1  days,  the  nymphs  showing  a  tendency  to  mass  together  and  mailing 
no  attempt  to  feed  on  the  larvae  of  Phlyciaenia  until  15  days  after 
hatching.   Some  of  them  appeared  to  feed  on  the  juices  of  celery  ^ 
sprigs  introduced  into  the  cage  as  food  for  the  caterpillars,  and  they 
showed  distinct  cannibalistic  tendencies.    Larvae  and  adults  of 
rubigalis  were  readily  attacked  by  the  more  mature  nv^nphs.  and  in 
one  instance  a  pupa  was  sucked  dry  by  them.    On  22nd  Februar\ 
only  2  of  the  nymphs  remained  alive.  These  transformed  into  adults 
on  the  26th  and  S^th,  having  completed  their  nymphal  development 
in  33  and  35  days  respectively. 

The  observations  indicate  that  this  Prntatomid  may  breed  thrniii^hout 
the  year  in  Central  Florida,  the  mean  temperature  out  of  doors  during 
the  incubation  period  being  65°  F. 


Cook  (W.  C  ).  Field  Studies  o!  the  Pale  Western  Cutworm  {Porosagrofis 
orUtogonia  Morr.).  —  Montana  Agrir.  Expt.  Sta.,  no.  225, 
79  pp.,  1  pi.,  13  figs.,  23  refs.    Boz,enian,  Mta.,  February  1930. 

Much  of  this  information  on  Porosagrotis  orthogonia,  Morr.,  has 
alr«'ady  been  noticed  [F  A  E.,  A,  x,  111  ;  xiv.  124,  478,  etc.].  The 
eggs  are  chiefly  laid  in  fie^h  stubble  and  normally  over\\inter,  though 
at  a  room  temperature  of  2U  C.  [68*"  F.j  they  becaiuc  iully  developed 
in  about  three  weeks  and  hatched  ¥iien  water  was  applied.  Hie 
larvae  feed  in  the  soil  unless  forced  to  the  surface  by  rain,  the  depth 
at  which  they  occur  beingregulated  by  the  soil  moisture.  When  moving, 
they  follow  the  line  of  least  resistance.  It  seems  probable  that  when 
food  is  not  available  the  larvae  feed  on  one  another,  and  in  cases  of 
heavy  infestation,  few  mature  larvae  may  be  produced.  The  prepupal 
period  varies  in  length  according  to  the  locality  and  season,  and  the 
pupal  period  lasts  about  4-5  weeks.  The  adults  emerge  in  late  August 
and  early  September  and  feed  for  4  or  5  days  on  the  nectar  of  goldenrod 
{SoHdago),  rabbit  brush  {Chrysothamnus)  and  occasionally  other 
plants  l)efore  ovipositing.  Probably  250-300  eggs  are  laid,  the  number 
being  influenced  by  temperature  conditions.  Few  eggs  are  dej>osited 
after  10  p.m.,  or  when  the  temperature  is  belo\s  12^  C.  [53-6"'  F.], 
and  if  food  is  not  available  smaller  numbers  are  laid.  A  li^  is  given 
of  the  natural  enemies  of  P.  orthogonia,  but  they  do  not  ai^iear  to  be 
of  much  importance. 

If  the  rainfall  in  Montana  during  May,  June  and  July  is  less  than 
4  in<;  .  there  will  be  an  increase  in  the  number  of  cutworms  in  the 
following  year,  whereas  with  a  rainfall  of  more  than  5  ins.,  there  will 
be  a  decrease.  The  method  of  forecasting  outbreaks  and  the  climatic 
rdations  of  the  moth  have  already  been  noticed  [R.A.E,,  A,  xi,  9S3 ; 
xiv,  124 ;  xvii,  229,  etc.]. 
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Soil  packing  tends  to  force  the  larvae  to  the  soiface,  where  they  may 
be  controlled  by  baits.   The  use  of  a  press  drill  is  recommended  in 

sowing'  wheat  ;  with  this  drill  the  soil  is  pressed  firmly  over  the  seed 
by  a  wheel  that  follows  the  drill  hoe  ransmL;  t  he  lines  of  least  resistance 
to  come  between  the  drill  rows.    Irrigation  will  control  the  larvae 
and  shotiid  be  appUed  as  early  as  possible.  Although  the  cost  of  light- 
traps  is  considerable^  experiments,  which  are  discussed  in  detail, 
iluUcat  e  that  they  might  be  used  with  advantage  provided  that  they  were 
operatefl  where  the  moths  were  feeding.    Fallow  land  that  is  ploughed 
in  May  and  not  cultivated  during  August  is  not  attractive  to  the  moths 
for  t»gg-laying,  and  the  eggs  might  be  concentrated  by  the  use  of 
cultivated  strips  as  traps,  these  being  subseoueutly  ploughed  in.  The 
practice  of  letting  fields  lie  fallow  wiring  the  summer  without  being 
ploughed,  and  sowing  in  the  following  spring  on  the  top  of  the  old 
stubble,  is  not  recommended,  as  it  provides  conditions  very  favourable 
for  the  de\-elopment  of  7^  orthogonia.    Land  under  continuous  cultiva- 
tion should  he  ploughed  as  early  as  possible  in  the  spring.  Wheat 
that  is  sown  in  disked  ground  is  pjarticuiarly  susceptible  to  serious 
damage.   All  small  grains,  except  rye,  are  liable  to  heavy  infestation, 
bat  owing  to  the  unattractive  condition  of  the  soil  during  moth  flight, 
maize,  potatoes  and  winter  rye  are  not  likely  to  be  severely  attacked. 


Parker  (J.  R.).    tent  Elleots  of  Tsmpeiratiite  and  Moisture  upon 

MeUinoplu<i  mexicanus  mexicanus  Saossore  and  Catnnula  pellucida 
Scudder  (Orthoptera). — Bull.  Montana  A gric.  Expt.  Sta.,  no.  223, 
132  pp.,  25  hgs..  43  tables,  20  refs.  Bozeman,  Mta.,  January 
1930.  [Abridged  as  :]  Some  Effects  of  Temperature  and  Moisture 
upcm  the  Activities  of  Grasshoppers  and  their  Belatioii  to  Grass- 
bopper  Abmiilaiioe  and  OontioL — ith  Int.  Cong,  Bni.  Ithaca, 
N.  Y.  2928,  ii  (Trans.),  pp.  322-332, 6  refs.  Tring,  England.  1929. 

This  paper  presents  the  results  of  extensive  field  and  laboratory 
studies  on  the  influence  of  temperature  and  humidity  on  the  biology  of 
Melanoplus  mexicanus,  Sauss.  (aUanis,  Riley)  and  Camnula  pellucida, 

Scudd. .  which  are  the  two  most  destructive  grasshoppers  in  the  northern 
United  States  and  southern  Canada.  All  th^^  experiments  are  describi  d 
in  detail,  and  numerous  figures  and  numerical  and  graphical  data  are 
included. 

Hie  development  of  the  eggs  of  M.  mexicanus  is  retarded  when  they 
are  kept  at  a  high  temperature  immediately  after  they  are  laid,  and 
accelerated  if  they  are  first  exposed  for  a  certain  period  to  cold.  Owing 

to  this  peculiarity,  the  eggs  laid  during  the  sxmimer  and  the  autumn 
all  hatch  in  the  following  spring.  In  Montana  such  general  hatchings 
occur  during  the  first  warm  period,  when  the  maximum  air  temperature 
for  3-5  successive  days  is  not  below  24°  C.  [75-2°  F.].  Data  on  high 
and  low  lethal  temperatures  for  eggs  of  M.  mexicanus  and  C*  pellucida 
are  included. 

Nymphs  reared  at  alternating  high  and  low  temperatures  develop 
more  rapidly  than  those  kept  under  constant  conditions.  The  daily 
activities  of  the  grasshoppers  are  controlled  to  a  laree  extent  by  heat  ; 
detailed  data  are  presented  showing  the  air  and  buil  sui  iace  tempera- 
tues  at  which  various  activities  of  the  adults  and  nymphs  take  jdace. 
Heat  has  a  marked  effect  on  the  amount  of  food  consumed  by  Af, 
mxicanM,  feeding  being  at  a  maximum  at  an  air  temperature  between 
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21-1  and  26-7°  C.  [70-80°  F.]  and  decreasing  rapidly  above  and  below 
these  points.  It  is  also  probably  an  important  factor  in  grasshopper 
abundance,  for  maximum  egg-production  by  M.  mexicanus  and  C. 
pdiucida  occurs  at  27-37°  C.  [80 -6-98 -6°  F.]  and  32-37°  C.  [89-6- 
88'6'  F.]  respectively. 

A  higher  percentage  of  eggs  of  C.  pellucida  hatches  in  moderately 
damp  soil  than  under  very  wet  or  very  dry  soil  conditions.  Experi- 
ments with  eggs  of  M.  mexicanus  indicate  a  definite  optimum  zone 
with  rcj^ard  to  temperature  and  relative  humidity.  At22°C.  [71-6'^  F.] 
the  highest  percentage  of  eggs  hatches  at  80  per  cent,  humidity,  and 
at  27,  32  and  37"  C.  the  optimum  is  90  per  cent.  The  higher  the 
temperature,  the  nairower  becomes  the  range  of  relative  humicUty 
at  which  hatching  takes  place. 

Moisture  affects  the  grasshoppers  indirectly  by  making  conditions 
favourable  for  fungous  and  bacterial  diseases,  and  through  their 
food,  which,  when  it  has  a  low  moisture  content,  tends  to  produce 
larger  and  longer  winged  individuals.  The  possibihty  that  M.  sprefus, 
Walsh  (Rocky  Mountain  locust)  is  merely  a  dry  weather  migratory 
phase  of  M.  mexicanus  is  suggested. 


BntooiologF.— ^is^Xfiit.  Rep.  Texas  Agrk.  Expi,  Sta.  1928,  pp.  42<49 ; 
42nd,  1929,  pp.  41^7.  146-147.  CoUege  Station,  Tex.  [1929  & 
IdaO.]   [Reed.  1930.] 

Work  on  various  entomological  projects  during  1928  and  1929 
is  briefly  reviewed.  Experiments  on  the  relative  number  of  boU 
weevils  [Anthonomus  grand's  T^^ohJ  killed  by  the  calcium  arsenate 
adhering  to  different  parts  of  dusted  cotton  plants  showed  that  2*2 
per  cent  were  killed  on  the  stems.  13-2  on  the  squares  and  boils,  and 
84-6  on  tlie  leaves.  In  1929,  injury  by  the  cotton  flea-hopper  [Psallus 
seriatus.  Rent.]  in  southern  and  eastern  Texas  was  more  serious  than 
at  any  tim6  since  1926.  Ovipositing  females  were  probably  attracted 
by  the  succulent  growth  on  the  plants  induced  by  abnormal  conditions 
of  moisture.  The  number  of  individuals  hatching  from  100  Croton 
plants  in  April,  when  a  large  amount  of  cotton  begins  to  (  ome  up,  was 
greater  than  at  any  time  since  1926,  a  fact  confirming  xhv  th*  or\'  that 
accurate  prediction  of  injury  to  cotton  may  be  made  from  uiiormaiion 
re^rding  the  hatching  or  emergence  of  the  insects  [cf.  RA.E.,  A, 
xviii,  64].  Dusting  with  sulphur  proved  effective.  One  variety  of 
cotton,  adthough  abundantly  infested,  appeared  to  be  immune  from 
injury. 

Four  Tenel)rioni(ls  were  found  attacking  melons  during  May,  the 
most  abundant  being  Blapstinus  pulverulent  us,  Mann.,  and  B.  fortis, 
Lec.  Poison  l)ait  gave  a  high  percentage  mortality,  molasses  and 
vanilla  being  the  best  attractants  tested. 

California  red  scale  [Chrysomphalus  aurantii,  Mask.]  is  a  major 
pest  of  Citrus  in  the  Lower  Rio  Grande  Valley  and  is  rapidly  becoming 
more  prevalent  thrcnighout  the  fruit-growing  section.  From  the 
standpoint  of  scale  mortality,  winter  fumigation  with  calcium  cyanide 
dust  is  satisfactory,  but  reinfestation  occurs  in  the  latter  part  of  July 
and  August,  causing  much  damage  to  fruit  before  harvest.  Oils  of 
low  volatility  appear  to  be  somewhat  more  effective  than  lighter  oils. 
Experiments  show  that  oil  sprays  applied  in  May  and  July  are  more 
effective  than  those  applied  at  other  times.  ProspalteUa  aurantii.  How., 
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was  reared  from  the  yellow  scale  [Ckiysofnpkalus  a$tfantii  citrinm, 
Coq.]  and  Aphelinus  chrysomphali,  Mercet,  from  C.  auranHi. 

Ru<t  mites  [PhvUocoptes  oleivorus,  Ashm.]  onCiVrMScan  be  effectively 
cofitrt  111  by  -ulplnir  in  its  various  forms.  A  spray  of  lirae-suiphur 
in  April  and  two  sprays  of  oil  emulsion,  one  in  May  and  one  in  July, 
gave  oommeFCiai  contivd  of  both  mites  and  Coodds  on  grapefruit. 

Bordeaux  spray  with  nicotine  or  with  oil  emulsion  (I  per  cent.)  gave 
a  more  sati&ctory  control  of  bean  leafhoppers  [Empoasca  fabM^ 
Harr.''  on  snap  beans  thnn  copper-lime  dust,  sulphur  dust  or  Bordeaux 
al'>n**  Oil  eirmlsions  made  from  highly  refined  oils  of  low  volatility 
were  inure  effective  against  Aphis  pseudohrassicae,  Davis  (turnip  aphis) 
than  repeated  applications  of  nicotine  dust. 

Clark  (J.  E.),  Margaky  (I.  D.),  Marshall  (R.)  &  Cave  (C.  J.  P.). 
Report  on  the  Phencdogical  Otaervaiioos  in  tbe  Brttigh  Un  bum 
DenmlNft  19B8»  to  HoftnlMfft  1909*  Ho«  89«— ^smv^.  /. 
Met.  Soc,  Ivi,  no.  235,  pp,  207-270,  6  figs,  London,  1980. 
Price  3s. 

Tables  are  given  showing  the  dates  of  the  first  appearances  of  a  few 
insects  in  various  localities  in  the  British  Isles  during  1929,  the  mean 
dates  of  their  first  appearance,  and  the  difierences  from  the  average  for 
the  35  years  1891-1925. 

Brade-Birks  (S.  G.).  Notes  on  Myriapoda  Tryiii  :  the  Economic 
Status  of  Diplopoda  and  CShilopoda  and  their  Alhes,  especially  <A 
Forms  occurring  in  the  British  ^es,  particularly  those  of  Import- 
anoe  in  Agricolture  and  Horticolture.-—  /.  S.-E,  Agric.  Coll., 
no.  27.  pp.  103-146.  25  figs.   Wye,  Kent,  1930. 

The  author  discusses  at  length  the  economic  status  of  Diplopoda 
and  Chilopoda  and  their  allies  in  Britain,  and  comes  to  the  general 
conclusion  that  millepedes  in  held  and  garden  are  usually  injurious, 
and  centipedes,  witii  the  possible  exception  of  Geophilomorpha, 
beneficial.  A  great  deal  depends,  however,  on  the  association  of 
individual  myriapod  forms  and  plants  of  economic  importance  ;  for 
example,  Blaniulns  i^nUulaius,  Bosc,  is  often  associated  with  crops, 
and  does  considerable  damage,  but  Protetoiuius  fuscus,  Am  Stein, 
belonging  to  the  same  family  and  anatomically  very  suniiar,  lives 
largely  between  the  bark  and  trunk  of  old  trees  and  causes  practically 
no  injury. 

Austin  (M.  D.).  FiflU  Bipeiimiiiti  on  tbt  Oooinl  oI  tiM  Avpfe  OwU 

[PUsiocoris  rugicMs  IVll.^  and  flw  Common  Green  Capsid  {Lygus 
pahuHnus  Linn.)  during  ld29.— /.  S.-E.  Agric.  Call,,  no.  27,  pp. 
147-179,  3  figs.,  10  refs.   Wye,  Kent,  1930- 

A  detailed  account  is  given  of  field  trials  carried  out  in  1929  with 

variou?  dusts  and  sprays  against  the  Capsids.  PU'siocoris  ruguollis, 
Fall.,  on  apples  and  Lygus pabulinus,  L.,  on  currants  at  various  centres 
in  Kngland. 

From  the  results  obtained,  it  appears  that  the  control  of  P.  rugicoUis 
is  possible  If  the  work  is  systematically  carried  out,  a  combination  of 
methods  bdng  most  successful.  Of  the  tar-distillates,  the  Long 
Ashton  wash  [Rji.E.,  A,  xvii,  673]  was  the  most  effective,  though  one 
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oonunercial  product  gave  consistently  good  results  and  a  second  showed 
promise.    The  use  of  a  late  application  of  a  tar -distillate  at  a  weaker 
strength  (5  per  cent.)  does  not  appear  to  be  justihed.    It  is  rec-om- 
raended  that  all  tar-distillate  washes  sliould  be  followed  by  the  applica- 
tion of  a  contact  insecticide  in  the  spring.   Tlie  use  of  niootine  dusts  and 
a  nicotine  spray  did  not  meet  with  so  much  success  as  was  anticipated, 
and  the  results  indicate  that  more  than  two  applications  are  necessary 
to  ensure  commercial  control.    Grease-banding  should  be  carried  out 
in  conjunction  with  contact  insecticides  wherever  possible,  especially 
before  the  last  contact  sprav  or  dust  i.s  applied,  in  view  of  the  fact 
that  many  Capsids  are  jarred  uf£  or  leave  the  tree  during  control 
operations.   Where  banding  is  not  possible,  as  in  the  case  of  small 
trees,  etc>,  the  soil  beneath  the  trees  should  be  subsequently  treated 
in  the  same  manner  as  the  trees  themselves.   The  treatment  of  soil 
beneath  banded  trees  would  appear  unnecessary,  as  the  majority  of 
the  fallen  Capsids  will  be  caught  on  the  bands  or  picked  off  the  trunks 
of  the  trees  by  birds,  which  show  a  decided  iiking  for  the  immature 
bugs.   If,  however,  the  Capsids  are  nearing  maturity,  they  may 
become  adult  and  lay  their  eggs  in  the  lower  part  of  the  trunk  or  fly 
to  the  branches  without  coming  into  contact  with  the  bands. 

The  older  tar-distillatcs  as  commonly  nspd,  even  at  10  per  cent, 
strength,  are  useless  for  the  control  of  L.  pabulinus.  Nicotine  dusts 
and  a  nicotine  and  soft  soap  spray  proved  to  be  of  value,  but  to  be 
effective,  treatment  should  be  carried  out  at  least  twice,  and  sometimes 
three  times.  The  dusting  or  spraying  of  soil  beneath  infested  bushes 
is  also  recommended.  Immature  Capsids  did  not  appear  to  fall  off  or 
leave  the  bushes  so  readily  when  sprayed  as  they  did  when  dusted. 
The  earlier  stages  of  L.  pabulinus  are  more  susceptible  to  nicotine 
dusts  than  the  later  ones,  so  that  early  dusting  is  essential.  Most  of 
the  adults  uf  the  tirst  generation  lay  their  eggs  on  various  herbaceous 
plants  [cj.  R.A.E.,  A,  xvi,  619],  and  the  destruction  of  weeds  by 
burning  or  digging  in  is  advocated  as  soon  as  they  have  finished 
ovipositing. 

The  more  successful  results  obtained  with  nicotine  against  L. 
pabulinus  on  currants  compared  witli  their  faihin'  ncn in st  P.  rui;iconis 
on  aj^ples  is  probably  due  to  the  fact  that  such  bushes  are  more  easy 
to  treat  thorougiily  than  larger  trees. 

Staniland  (L.  N.),  Tutin  (F.)  cS:  W.^ltom  (C.  L.).  The  Control  of 
Capsid  Bugs  on  Black  Currants.—/.  Minist.  Agric,  xxxvii. 
no.  5.  pp.  475-^480,  2  diagrs..  3  refs.   London,  August  1930. 

Capsids,  chii'tly  Lvfius  pabulinKs,  L.,  and  Piesiocoris  ntgicoUis,  Fall., 
have  been  causing  increasingly  serious  injiury  to  black  currants  in 
England  [cf.  R,A,E.,  A,  xvi.  426.  619],  and  many  plantations  are  now 
practically  ruined.  The  improved  Long  Ashton  tar-distillate  wash  at 
10  per  cent,  strength  controlled  them  to  a  certain  extent  [xvii,  674], 
and  satisfactory  results  were  nlnaincd  with  certain  winter  washes  made 
from  petroleum  products,  hut  such  washes  failed  to  control  Aphids  and 
Psylla  [mali,  Schmidb.,  on  applej  [xviii,  497].  As  the  last-named 
pests  may  readily  be  controlled  by  a  comparatively  dilute  concentration 
of  tar-distillate,  a  mixture  containing  equal  parts  of  these  two  liquids 
was  prepared,  with  a  view  to  obtaining  a  wash  of  wide  utility.  The 
neutral  tar  oil  was  obtained  from  horizontal  retort  tar  during  distillation 
between  280  and  360"  C. ;  it  contained  only  a  trace  of  "  tar  adds  " 
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and  had  been  deprived  of  excess  anthracene  by  cooling.  The  heavy 
I  paraffin  used  had  the  following  characteristics :  specific  gravity  at 
!  15**  0^ ;  flash  point  (dosed),  275**  F.«  (open),  305**  R  ;  viscosity. 
Redwood  1  at  70*'  F.,  130  sees. ;  iodine  value  (Wijs.),  1-1  per  cent. ; 
and  sulphur  (calculated  as  such),  0-2  per  cent.  The  greater  part  of  the 
heavy  paraffin  is  less  volatile  than  the  hiph  boiling  neutral  tar  oil 
employed,  a  fact  that  would  prolong  the  period  during  which  a  film  of 
it  would  persist  on  the  twigs  and  insect  eggs  [xviii,  497j.  A  mixture 
of  85  parts  by  volume  of  the  mixed  oils  with  15  parts  by  volume  of 
Agral  WB  was  emulsified  with  3  oz.  caustic  soda  to  every  gallon  ci  the 
concentrate ;  the  resulting  emulsion  was  superior  to  that  yielded  by 
the  plain  tar  oil  wash. 

Field  trials  were  carried  out  with  this  wash,  using  concentrations  of 
10  and  12  per  cent.,  the  sprays  being  apphed  on  5th  and  6th  February 
1930  to  six  varieties  of  black  currant.  Practically  complete  control 
of  Capsids  was  obtained.  Results  with  the  "  hi^-neutral "  tar  oil 
wash,  ^riiich  was  used  for  comparison,  were  stmHar  to  those  of  ld23-29 
[xvii.  674].   No  evidence  of  spray  damage  could  be  detected. 


OuDEMANs  (A.  C  ).  Acarologische  Aanteekeningen.  di,  ciii.  [Acaro- 
logical  Notes,  cn,  ciii.j — EtU.  Ber.,  viii,  nos.  172,  173,  pp.  69-74, 
97-101.   Amsterdam,  1st  March,  1st  May  1990. 

The  imtes  described  include  Typhlodromus  cucumeri'i,  sf>.  n.,  and 
r.  viiis,  sp.  n.,  from  melons  and  vlne^,  respectively,  in  i  rance,  and 
r.  heoeae,  sp.  n..  and  T.  hevearum,  sp.  n..  from  Hevea  in  Sumatra. 

EscHKRicH  (K.).  Das  Vorkommen  forstschadlicher  Insekten  in 
Bayem.  n.  Bericht :  Das  Jahr  1928.  [The  Occurrence  in 
Bavaria  of  Insects  injurious  to  Forests.  Second  Report,  1928.] — 
I'orsiwiss.  Zbl.  193().  no.  10,  pp.  457-478,  8  hgs.    Berlin,  1930. 

Notes  are  given  on  the  incidence  of  many  of  the  pests  mentioned 
in  the  previous  report  [R.A.E.,  A,  xvii,  335].  Hylotrupcs  bajulus, 
L.,  which  is  attracting  increasing  notice,  should  be  combated  in 
bufldings  by  fumigation  with  hydrocyanic  acid  gas.  For  telegraph 
poles,  a  triad  is  suggested  of  impregnation  with  an  arsenical  liquid  in  a 
vacuum.  Hylobius  ahietis,  L.,  proved  very  injurious  in  various 
districts.  Arsenical  dust  appears  to  he  more  useful  in  protecting  the 
tree'^  npninst  attack  than  in  killinf^  thr  weevils.  Hylophila  prasinana, 
L.,  attacked  beecli.  defoliating  it  in  sonn  ra<p>i,  but  sucli  outbreaks  are 
rare.  FanoUs  flammea,  Schiff.,  and  Lymanina  monacha,  L.,  appear  to 
be  increasing.  Procipkilus  butneliae,  Sdir.  {Pemphigus  posckingeri, 
Holz.)  attacked  the  roots  of  silver  firs  [Ahi€s\.  In  one  locality  about 
50  per  cent,  oi  15,000  trees,  4-5  years  old,  were  infested  from  ash  about 
1*000  yards  away. 


EscHERicH  (K.).  Das  neue  Gesicht  der  Forstentomologie.  rThe 
new  Aspect  of  Forest  Entomology.] — Forstwiss.  Zbl.,  1930,  no.  12, 
pp.  525-546,  9  figs.,  16  refs.   Berlin,  1930. 

A  study  of  the  factors  concerned  in  the  occurrt.>nce  of  outbreaks 
is  now  realised  to  be  essential  in  any  serious  investigation  on  forest 
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entomology.  The  tendency  is  to  attach  less  significance  to  parasites 
than  to  abiotic  factors,  particularly  dimate,  the  importance  of  which 
has  been  clearly  shown  by  Bodenheimer  [R.A.E.,  A,  xvii,  489].  Based 
chiefly  on  Bodenheimer 's  work,  a  review  is  t^iven  of  the  results  achieved 
in  recent  years  in  the  correlation  of  ciimate  with  outbreaks. 


Rademacher  (B.).  VaqMbnis  Untwudnmgwi  ttlwr  fltiUilie-  imd 
KUdimifaliran  bei  te  Bddbnpfcmg  der  Bttbenaaskaier.  [Com- 
parative Invp-^tieation  on  Insecticide  Dust  and  Bait  Methods 
against  Beet  Silphid  Beetles. — Arb.  hiol.  Reichsanst.,  xviii,  no.  1, 
pp.  101-115,  2  hgs.,  20  refs.    Berlin,  May  1930. 

The  various  attempts  hitherto  made  to  control  Silphids  attacking 
beet  by  means  of  jioison-baits  are  briefly  reviewed.  In  laboratory'-  and 
field  experiments  a  proprietary  poison-bait  containing  fluorine  and 
bran  proved  of  some  value  against  Blilophaga  opaca,  L. 


ScHWARz  (L.)  &  Deckert  (W.).  Zur  hygienischen  Beurteihmg  von 
T-Gas  (Aethylenoxyd)   als   Schadlingsbekampfongsmittel.  [The 

value  of  T-Gas  (Ethylene  Oxide)  as  a  Fumigant  against  Pests.] — 
Z.  Desinjekt.,  xxii,  no.  7,  pp.  532-552,  10  refs.  Dresden,  July 
1930. 

A  brief  survey  is  ^ven  of  the  literature  on  ethylene  oxide,  and  a 
method  for  determining  the  presence  of  this  gas  is  described.  Tests 
showed  that  various  cockroaches,  Tenebrio  molitor,  L.  (larvae  and 
adults),  CaUmdra  granaria,  L.,  Cimex  Ud§darius»  L.,  and  rats  are 
killed  if  exposed  to  it  for  24  hours  when  used  at  the  late  of  32  oz.  to 
1,000  cu.  ft.  Experiments  in  America  have  shown  that  the  flavour  of 
ham,  chocolate,  and  cacao  is  impaired  by  fumigation  and  the  germination 
of  grain  is  decreased,  but  hour  has  not  been  found  to  be  ahected. 


Werth  (£.)  &  Klehm  (M.).  Znr  wkMialiliQlwD  Baflwtimg  des 
AptelblflteDstoohfln  {AtUhtmotnus  pomorum  L.),   [On  tibe  economic 

Importance  of  the  Apple  Blossom  Weevil] — NachrBl.  deuts, 
PfiSchDimst,  x,  no.  7,  pp.  55-^,  3  figs.   Berlin,  July  1930. 

The  authors  point  out  that  Kamuishnuii's  conclusions  regarding 
blossoms  infested  by  Anthonomus  pomorum,  L.  [R.A.E.,  A,  xvii,  6] 
were  based  on  observations  on  pears.  Their  own  investigations  in 
Berlin  sliowed  that  in  these  trees  the  individual  flowers  develop  progress- 
ively from  the  base  and  peripherv  towards  the  centre  of  the  inflorescence, 
wliereas  the  contrary  occurs  in  apple,  so  that  the  results  obtained 
are  not  necessarily  applicable  to  tile  latter,  which  is  tiie  diief  plant 
attacked  by  this  weevil.  In  pear  the  infestation  of  the  various  flowers 
in  an  inflorescence  is  fairly  uniform,  \NhiIe  the  natural  loss  is  most 
severe  in  the  upper  groups.  In  apple  brth  infestation  and  natural 
loss  are  less  in  the  central  flowers  than  in  the  outer  ones.  Contrary 
to  what  occurs  in  pear,  the  central  flowers  in  apple  thus  yield  more 
ti  iiits  that  remain  on  the  tree  than  the  outer  ones.  Even  in  a  hypo- 
thetical, extremely  severe,  infestation  of  apple  by  A.  pomonmffht 
diitnage  done  is  only  equivalent  to  the  natural  loss,  and  no  economic 
injury  results. 
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LiNPiNGHR  (L.)  cS:  others.    Bericht  iiber  die  Tatigkeit  der  Abteilung 
fttr  Pflanzenschutz.    [^Report  on  the  Actmties  of  the  Department 
of  Plant  Protection,  Hamburg,  January-December  1929.] — Jber, 
Insi.  angew.  Bet.  Hamburg,  1929,  pp.  88-141.   Hamburg.  1990. 

This  report  fur  1929  comprises  information  of  tiie  same  character  as 
preceding  issues  IK.A.E.,  A,  xvii,  699],  Numerous  records  by  Dr. 
Lindinger  of  Coodds  and  their  food-plants  ooUected  over  many  years 
from  various  parts  of  the  world  are  induded. 

LoscHNiGG  (F.).  Die  ZwetMiMiikaltcir  und  demi  Feiiuto  m  Jago- 
slavien.    [Plum  Growing  and  its  Enemies  in  Jugoslavia.]— 
Nachr.  SchddBekdmpf,,  y,  no.  2,  pp.  87-96,  8  figs.  Leverkusen 
a.  Rh.,  July  1930. 

It  is  estimated  that  the  number  of  plum  trees  in  Jugoslavia  has 

fallen  from  56  million  in  1920  to  some  40  million,  partly  owing  to 
infestation  by  Lecaniiim  corni,  Bch,,  which  was  observed  in  Bosnia  in 
1919  and  has  now  spread  all  over  the  ronntrv.  The  hrst  attempts  to 
control  it  were  made  in  1926  [R.A.E.,  A,  xvai,  432j. 

BoDENHEiMER  (F.  S.)  &  Naim  (A.).  Stodlen  zur  Lebensgeschichte 
Ton  Carpocapsa  pomoneUa  L.  (Lep.  Tortr.)  in  Pftttitiiia.  Studies 
on  the  life-history  of  Cydia  pomoneUa  in  Palestine.]— 4 nz. 
Schddlingik.,  vi,  no.  7,  pp.  73-79,  4  figs.,  4  refs.  Berlin,  15th  July 
1930. 

Studies  on  Cydia  (Carpccapsa)  pomoneUa,  h.,  in  Palestine  showed 
great  variation  in  its  numb^  and  seasonal  distribution.   There  are 
two  generations  a  year,  and  on  the  coast  a  partial  third  ;  a  few  late 
individuals  of  the  first  generation,  however,  may  hibernate.  The 
adults  from  the  overwintered  larvae  begin  to  appear  in  mid-April, 
the  majority  emerging  in  May  and  June,  and  those  of  the  first  generation 
occur  from  about  mid-July  to  the  end  of  August.  At  me  end  of 
July  most  of  the  apples  or  pears  are  infested  in  orchards  where  the 
moths  occur.   As  the  native  varieties  of  apple  begin  to  set  fruit  earher 
than  the  European  on*";,  and  lato  varieties  of  pear,  and  particularly 
quince,  matiwe  in  October,  blossoms  and  fruits  in  all  stages  are  present 
from  spring  to  autunm,  and  this  provides  optimum  conditions  for  the 
moth  and  makes  spraying  with  arsenicals  a  difficult  matter.  Differ- 
ences  in  susceptibility  to  infestation  in  certain  varieties  of  apple  are 
discussed,  and  it  is  suggested  that  a  few  varieties  that  would  all  blossom 
within  a  short  period  and  not  ripen  late  should  be  grown.    The  fruits 
should  be  separated  by  thinning,  and  should  hr  harvested  at  the 
first  sign  of  ripening  and  kept  in  cold  storage  uniii  sold.    The  influence 
of  temperature  on  C.  pomonclla  is  discussed,  and  evidence  is  presented 
to  show  that  the  hyperbolic  curve  [RA.E.,  A,  xiv,  416]  provides  even 
in  the  complicated  conditions  in  Palestine  a  reliable  means  of  calculat- 
ing the  course  of  development. 

MisRA  (A.  B.).   On  a  Collection  of  Lac  Insects  from  Northern  India. — 
Bull.  Ent,  Res.,  xxi,  pt.  2,  pp.  161-164.    London,  July  1930. 

The  following  new  species  are  described,  with  a  key :  Laccifer 
longispina,  L,  kydda,  L.  pusana,  L.  ambigua,  L.  jhansiensis,  and  L. 
^ndica. 
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Hayes  (W.  P.).  Horphology,  Taxonomy,  and  Biology  of  [North 
American]  Larval  Scarabaeoidea.— ///twois  Biol.  Monog.,  xii 
{1029),  no.  2,  119  pp.  (85-203),  15  pis.,  3  pp.  refs.    Urbana.  111.. 

Twinn(C.  R.).  ASammaiyoilBiietChwiditioniinOi^^ 

Set.  Agric.,  X,  no.  11,  pp.  754-7S8.   Ottawa,  Ont.,  July  1930. 

Caesar  (L.).  fiueefai  attaelring  Fmit  TmB.—BuU.  Oniario  DepL 

Agric,  no.  356.  70  pp.,  text  ill.  [Toronto]  1930,  [No.  250  revd, 
cf.  RA.E,,  A,  vi,  540.] 

Cook  (W.  C).  A  new  Species  of  Euxoa  [mcdunnoughi,  sp.  n.,  from 

Montana"  and  some  Notes  on  Chorizagrotis  [forms  and  synonymy 
of  C.  auxilian's:,  Grote"*  (Lepidopteia). — Canad.  Ent,,  Ixii,  no.  7, 

pp.  147-15(1,  3  ref^     Orillia.  Ont..  July  19:^0. 

Knowlton  (G.  F  ).    Notes  on  Utah  Lachnea  (Aphididae).— Cami^. 

Eni.,  Ixii,  no.  7.  pp.  152-161.  6  figs.    Orillia.  Ont.,  July  19^ 

ScHEDL  (K.  K  ).  Notes  on  the  Pityophthorinae  (Coleopt.  Ipidae). 
L  Description  ol  new  Species  [of  Pityophtiwrus  from  Canada]. — 
Canad.  EtU.,  Ixii,  no.  9,  pp.  195-199, 1  pi.  Orillia,  Ont.,  September 
1930. 

Oomnum  HamM  ol  iDNOli  ^^pmvid  In  WBoml  11m  by  Amgrioan 
Eoonomle  Entomologtote  [fifth  supplement,  23  names]. — /.  Econ. 
EiU.,  xxiii,  no.  3,  p.  639.  Geneva,  N.Y,,  June  1990,   [Cf.  R.A.E., 

A,  xviii,  87,  etc.] 

Taylor  (R.  L.).  A  new  Host  Reocnd  lor  tbe  White  Pine  Weevil 

[Ptssodes  strobi,  Peck,  on  Pinus  montana  in  Maine  . — /.  Ecm. 
Ent.,  xxiii,  no.  3.  p.  (>40.    Geneva.  N  Y    Juik  19;i(). 

HoDGKiss  (H.  £.)    The  Eriophyidae  of  New  York.  H.   The  Maple 

Blites.— r^cA.  Bull.  New  York  State  Asric.  Expt.  Sta.,  no.  163, 
45  pp.,  14  pis..  1  fig.    Geneva,  N.Y.,  Jnlv  1930. 
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Hall  (W.  J.).   Notes  on  the  Ckmttol  of  some  of  the  more  important 
Insect  Pests  of  Citrus  in  Soathem  Rhodesia. — Rhodesia  Agric. 
xxvii.  no.  7,  pp.  121 -IM.   Also  as  Bull.  Min.  Agric.  Lds.  [S. 
Rhodesia],  no.  790,  12  pp.   Salisbury,  July  1930. 

An  account  is  given  of  the  more  important  pests  of  Citrus  in  Southern 
Rhodesia  and  of  the  measures  taken  for  their  control  on  certain  estates. 
Aphis  taomresi,  Del  G.,  occurs  during  the  winter  in  small  colonies  on 
yoongtreesor  bearing  trees  with  some  young  growth.  Towards  the  spring 

these  colonies  increase  rapidly,  and  the  infestation  reaches  its  maximum 
between  oar!v  July  and  the  latter  part  of  September.  Spraying  the 
winter  colonies  before  the  Aphids  become  numerous  enough  to  give 
ri^e  to  an  alate  generation  has  been  found  to  reduce  considerably  the 
nkimate  degree  of  attack.  Heayjr  infestation  has  been  observed  to 
foUowseasonsof  heavy  summer  rainfall,  probably  owing  to  the  increased 
amount  of  new  growth  available  ior  the  Aphids  during  the  winter 
The  critical  period  as  regards  injury  is  between  the  swelhng  of  the 
buds  and  the  dropping  of  the  petals,  since  a  few  Aphids  on  a  young 
shoot  will  arrest  the  development  of  the  blossom  buds  and  ultimately 
cause  them  to  fall,  whereas  after  the  petals  have  faUen  the  growth  hardens 
and  a  much  larger  number  of  Aphids  may  be  present  without  causing 
appreciablp  dnmage.  After  flowering,  only  those  groves  that  become 
heavily  intested  are  sprayed.  The  i)est  is  automatically  controlled 
by  the  higher  temperatures  at  the  end  of  September.  The  most 
satisfactory  spray  formula  is  lime-sulphur  (1 : 100),  with  8  oz.  40  per 
cent,  nicotine  sulphate  and  8  oz.  Capex  spreader  [to  100  gals.]. 

The  larvae  of  Heliothis  (Chloridea)  obsoleta.  F..  feed  on  the  young 
fruit,  and  it  is  estimated  that  one  caterpillar  may  ruin  25  fruits.  Eggs 
are  laid,  usually  on  the  leavt  s,  from  about  25tli  August  until  the 
second  half  of  September.  At  this  time  the  egg  stage  lasts  4  days  and 
the  larval  about  26.  As  the  caterpillars  are  not  easily  seen  untU  they 
are  about  10  days  old,  when  a  considerable  amount  of  the  damage 
has  already  been  done,  hand-picking  of  the  larvae  has  not  been  found 
very  satisfactory,  and  hand-picking  of  the  eggs  is  now  being  carried 
out.  The  use  of  ovicides  is  not  economically  practicable,  and  bait-traps 
for  the  moths  have  so  far  been  unsuccessful. 

The  direct  injury  caused  by  Seirtothrips  aurantii,  Faure  [R.A.B.t 
A»xviii»  241]  is  seldom  sufficiently  serious  to  render  fruit  unsuitable  for 
export,  but  in  Southern  Rhodesia  climatic  conditions  during  the  rainy 
season  result  in  "  tear-staining  "  developing  from  the  original  injury. 
This  indirect  injury  is  extrenu-Iy  serious.  On  one  estate  in  I92<S,  it 
was  estimated  at  the  end  of  November,  when  thrips  marking  alone  was 
present,  that  not  more  than  10  per  cent,  of  the  crop  would  be  unfit 
for  export,  whereas  at  the  end  of  the  rainy  season  when  tear-staining 
had  developed,  over  80  per  cent,  of  the  fruit  was  useless.  Lime-sulphur 
i^  usually  recommended  against  this  pest,  but  in  Southern  Rhodesia 
the  first  application  is  made  towards  thr  end  of  September  when 
Aphids  are  stiii  present,  and  nicotine  is  thereloie  included,  the  formula 
adopted  being  lime-sul]^ur  (1 : 100),  with  6  oz.  40  per  cent,  nicotine 
sulphate  and  6-8  oz.  Capex  spreader  to  100  gals,].  The  first  applica- 
tion should  be  madr  wht  n  the  fruit  is  the  size  of  a  pea.  just  before  the 
ini^Tation  of  the  thrips  from  the  foliage,  and  the  second  nine  days  later. 
A  third  spraying  i>  n<  rcssary  under  certain  conditions.  Towards  the 
end  of  November  the  thrips  again  become  numerous,  but  the  fruit  is 
sufficiently  large  to  be  more  or  less  immune  firom  further  injury,  and 
the  msects  return  to  the  foliage. 
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In  December  the  lowered  temperatures  and  the  humid  conditions 
prevailing  result  in  a  second  Aphid  attack,  but  owing  to  climatic 
conditions  no  control  measures  can  be  undertaken  unless  a  dry  period 
occurs.  Dtiriii|f  the  nuns  between  December  and  April  attack  by 
Coccus  {Lecamum)  ttesperidum.  L.  (soft  scale)  and  Chrysomphalus 
(Aonidiella)  aurantii,  Mask,  (red  scale)  is  also  observed,  the  latter 
being  a  major  pe«it.  Owing  to  climatic  conditions,  fumigation  with 
hydrocyanic  acid  gas  against  it  can  only  be  undertaken  on  a  large  scale 
when  the  fruit  is  ahnost  fully  developed,  that  is  between  the  end  of 
April  and  the  end  of  June,  when  the  rains  have  ended  and  the  new 
growth  has  not  yet  appeared,  so  that  even  il  the  scale  is  killed  there  is 
no  time  for  it  to  drop  off  and  the  fruit  to  recover.  Treatment  is  made 
to  prevent  infestation  ifi  the  foil.  )\ving  year.  Annual  fumigation  against 
C.  aurantii  is  now  undertaken  and  has  almost  completely  conuulied 
Coccus  hesperidum.  The  total  cost  of  the  control  measures  averaged 
2s.  per  tree,  and  the  value  of  the  fruit  is  assessed  at  £2  12s.  €d.  As 
cases  have  occurred  In  which  the  exportable  crop  has  been  reduced 
to  50  per  cent,  by  thrips  alone,  4  per  cent,  is  not  considered  a  h^ 
premium  for  insect  control. 

KiFKPATRir::  T  ^^■  Preliminary  Note  on  Leaf-crinkle  of  Cotton 
in  the  Gezira  Area,  Sudan.  Bull.  Eni.  Res.,  xxi,  pt.  2,  pp.  127- 
137,  5  refs.    London,  July  1^30. 

Leaf-crinkle  of  cotton  ha<^  prf)l»a])ly  been  present  in  the  Gezira 
area  for  a  number  of  years,  although  it  was  not  noticed  until  th>- 
season  of  1927-28.  An  account  is  given  of  the  symptoms  of  the  disease, 
which  have  also  been  observed  on  Hibiscus  esculenius  and  H.  cannabinus, 
the  rate  of  its  recent  spread  and  its  effect  on  the  cotton  plant.  Experi- 
ments have  shown  that  it  can  be  conveyed  mechanically  by  inoculations 
in  various  ways,  but  it  has  been  estabhshed  by  growing  plants  under 
muslin  cages  and  comparing  them  with  unprotectef!  plants  that  it  is 
transmitted  by  insects,  the  must  likely  vectors  being  Aleurodids  or 
the  Jassid,  Empoasca  facialis,  Jac.  Experiments,  however,  indicated 
that  the  latter  is  certainly  not  mainly  responsible  for  carrying  leaf* 
crinkle,  and  is  probably  incapable  of  being  a  vector  [cf.  R.A.E.,  A, 
xvi.  357,  37f>",  and  tlicre  is  no  apparent  correlation  between  its 
al)nndancr  and  the  incidence  of  the  disease  in  the  held.  Transmission 
experiments  with  Akurudids  indicated  that  they  are  the  main,  and 
probably  the  only,  vectors  of  the  disease.  Several  tests  with  the 
Hea^beetle,  Nisotra  umformis,  Jac,  all  gave  negative  results,  so  that 
the  only  possible  subsidiary  carriers  are  Aphids,  which  are  practically 
non-existent  in  the  Gezira  district  until  late  in  the  season  and  could 
not  he  responsible  for  I  lie  main  spread  of  the  disease. 

Several  points  requiring  investigation  are  indicated.  They  include 
the  incubation  period  of  the  disease  in  the  Aleurodid  and  in  the  plant ; 
the  manner  in  which  it  is  carried  over  from  one  season  to  the  next ; 
and  the  bionomics  of  the  Aleurodids,  particularly  their  habits  from. 
June  to  August,  when  there  is  no  cotton  in  the  Gezira  district. 

MoREAU  (R.  E.V   Locust-hoppers  and  Bu-ds  in  East  Africa. — Bull, 
Ent.  Res..  x.\i,  pt.  2,  pp.  141  145.    London,  July  1930. 

A  list  isgivenof  the--pecies  of  birds  observed  in  the  northern  provinces 
of  Tanganyika  Territory  during  a  specially  severe  outbreak  of  locusts 
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in  1929.   Of  the  63  species  noticed,  there  were  only  eight  in  respect  of 

wliich  there  were  any  grounds  for  supposing  thnt  they  were  paying 
any  special  attention  to  locusts.  Of  these,  four  taken  together  did 
not  number  more  than  50  individuals,  and  of  the  other  four  only 
Perissomis  carunculatus  (wattled  starling)  could  be  numbered  m 
hundreds.  The  list  does  not  include  a  single  species  that  ndgfat  be 
expected  to  be  a  non-resident. 

From  the  relative  numbers  of  locust  hoppers  and  birds  preying  upon 
them,  it  is  clear  that  in  this  particular  instance  the  influence  of  birds 
upon  the  infestation  must  have  been  negligible.  This  is  definitely  at 
variance  with  the  observations  made  during  locust  outbreaks  in 
Uganda  and  South  Africa  [cf.  R.A.E.,  A,  xviii,  102, 530].  It  is  possible 
that  the  smallness  of  the  numbers  of  birds  observed  was  due  to  the  area 
of  locust  prevalence  being  only  on  the  fringe  of  an  exceedingly  wide^sread 
and  severe  infestation  that  began  and  was  centred  in  Kenya,  or 
alternatively  that  the  conditions  were  typical  of  those  that  exist  during 
outbreaks  in  Tanganyika. 

WiLKiv^ov  (!)  S  ).   New  Species  and  Host  Records  o!  Ichnemnonidae 
and  Bmconidsie.^ BuU.  ErU,  Res.,  xxi,  pt.  2,  pp.  147-158,  4  hgs. 

London,  July  1930. 

The  parasites  dealt  with  include  :  the  Ichneumon  ids,  Phaenolobus 
alcides,  ^^p.  n.,  bred  from  the  weevil,  Alcides  erxthvpterus,  Chev.,  in 
Tanganyika  Territory,  and  Mclanichneumon  mucuillae,  sp.  n.,  and 
Nemeritis palmaris,  Wlkn.  [R.A.E.,  A,  xvii,  22]  from  pupae  and  larvae, 
respectively,  of  Tirathaba  sp.  in  Java  ;  and  the  Braconids,  ApanUles 
Jlavipes,  Cam.,  from  larvae  of  Diairaea  sp.  and  eggs  of  Z>.  auriciliat 
Dudg.,  in  Malaya,  A.  rufulus,  sp.  n.,  from  a  lac  insect  in  India,  A* 
iirathabae,  Wlkn.,  from  Tirathaba  sp.  in  Java,  Microgaster  psarae, 
\\\kn.,  from  the  larva  of  a  Pyralid  leaf-roller  in  Ceylon,  Meleorm 
dichomeridis,  sp.  n.,  from  larvae  of  Dichomeris  evidantis,  Meyr.,  in  the 
Punjab,  M,  UibkHae.  sp.  n.,  from  larvae  of  Tabidia  aeuUaUs,  Wlk., 
in  Ceylon,  and  M,  trichogrammae,  sp.  n.,  from  larvae  of  Tiraihaba 
trichcgramma,  Meyr.,  in  the  Fiji  Islands. 

Massee  (A.  M.).  On  nme  Species  of  Gall-mitai  (Eriophyidae)  found 

on  Corvlus  avellana,  L. — BuU,  ErU.  Res.,  xxi,  pt.  2,  pp.  165-168^ 
1  pi.   London,  July  1930. 

Notes  are  given  on  the  habits  of  Eriophyes  avellanae,  Nal.  (nut  gall* 
mite),  which  commonly  infests  hazrl  (rorylus  avellana)  in  Britain, 
iind  also  occurs  in  America  and  Continental  Europe.  Its  life-cycle  is 
very  similar  to  that  of  E.  ribh,  Nal.,  on  black  currant  [R.A.E.,  A, 
Xvi,  231].  The  mites  live  freely  on  the  leaves  during  April,  May  and 
June,  migrating  from  the  older  foliage  as  soon  as  new  growth  is  produced 
to  enter  the  newly  formed  buds.  After  4-5  weeks  the  infested  buds 
hegin  to  swell,  and  by  the  end  of  August  typically  enlarged  buds  are 
plainly  visible.  The  mites  remain  in  the  "  bi^-buds  "  throughout 
the  winter  and  migrate  from  them  at  the  end  of  .March  or  in  April. 
The  apical  buds  of  shoots  are  nearly  alwavi,  attacked,  and  as  many 
^  80  per  cent,  of  the  buds  are  sometimes  infested.  .Wlien  buds  are 
infested  without  apparent  swelling,  they  usually  dry  out  in  the  following 
spring.  Cultivated  nuts  are  attacked,  as  well  as  wild  hazel,  and  the 
^ite.  which  has  not  hitherto  been  considered  of  economic  importance, 
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U  now  sufficiently  numerous  to  cause  damage  to  bushes  by  cheddng 
rhe  production  of  new  growth  and  attacking  the  female  flowers. 

A  severe  local  attack  was  observed  in  Kent  in  November  1928,  when 
about  70  per  cent,  of  the  buds  were  infested*  and  the  damage  became 
more  evident  at  the  end  of  the  year,  when  many  of  the  male  catkins 
were  observed  to  be  distorted  and  produced  little  or  no  pollen.  In 
February  and  March  1929  daningrod  female  flowers  were  found  on  all 
bushes,  40  per  cent,  of  them  being  destroyed  in  some  cases.  The 
damage  caused  to  the  flower  buds  is  similar  to  that  in  the  leaf-buds  and 
|Mrevents  them  from  producing  fruits.  Preliminary  experiments 
mdicated  that  the  mites  may  be  controlled  by  spraying  with  lime- 
sulphur,  1  :  30,  during  the  latter  part  of  March  or  in  April,  when  they 
are  migrating  from  the  infested  buds. 

Detailed  descriptions  are  given  of  E.  avellanae,  and  o£  E.  vermi/ormis, 
Nal.,  Phyllocoptes  cornatus,  Nal.,  and  Oxypleurites  depressus,  Nal., 
which  also  occur  on  hazel  in  Britain,  but  are  not  considered  of  economic 
importance. 

KoBERTS  (J.  I.).   The  Tobacco  CtapiA  {Engytaius  vnlucer.  Kirk.)  in 

Rhodesia.— Bf^//  Ent.  Res.,  xxi.  pt.  2,  pp.  16^183.  1  pL.  2  figs., 
28  refs.   London.  July  1930. 

A  study  on  the  possible  relation  of  insects  to  tobacco  mosaic  in 
Rhodesia  was  begun  at  the  start  of  the  season  of  1928-29.  The 
Rhynchota  found  on  tobacco  during  the  growing  season  were  the 
Coreid,  Acanlhocoris  Jasciculalm.  F.,  which  is  a  general  feeder  on 
adanaceous  plantSi  an  Aleurodid,  which  has  never  been  observed 
breeding  on  tobacco,  the  cotton  Jassid,  Empoasca  facialis.  Jac.  which 
occasionally  occurs  on  the  upper  surface  of  the  leaves,  and  the  Capsid, 
En^ytatus  volucer,  Kirk  .  which  was  the  only  sucking  insect  found 
actually  living  and  ])ree(ling  on  the  plants.  The  adult  and  nymphal 
instars  of  E.  volucer  are  described,  and  its  habits  on  tobacco,  on  which 
it  occurs  throughout  the  growing  season,  are  discussed.  In  experiments, 
none  of  the  four  insects  transmitted  tobacco  mosaic,  but  the  feeding 
or  an  injection  of  the  macerated  contents  of  the  thorax  of  E,  volucer 
caused  a  rollin^^  and  puckerinj^  of  the  leaf  surface. 

Two  forms  of  injury  arise  from  the  leedin.e:  of  this  fapsid.  vh., 
punctures  caused  in  the  selection  of  the  feeding  site,  which  give  a 
shot-hole  appearance  in  the  leaves,  and  a  contraction  of  the  leaf 
surfeice  owing  to  the  action  of  the  escaping  saliva,  which  spreads  into 
the  neighbouring  cells  from  the  seat  of  the  original  puncture.  Although 
the  crinkle  in  the  leaf  is  the  most  important  injury  from  the  grower's 
point  of  view,  the  veins  and  stems  suffer  equally  and  the  phmt  is 
stunted.  The  injury  is  aggravated  in  weakened  plants  grown  in 
unfavourable  soil  or  under  other  conditions  that  adversely  affect  the 
root  system.  Early  planting  in  December  is  recommended,  or  even 
earlier  if  the  rains  are  suitable,  so  that  the  plants  will  be  well  established 
before  the  height  of  the  infestation  in  April. 

B6RNER  (C).  Beitrage  zu  einem  neuen  System  der  Blattlause.  ^Con- 
tribution to  a  new  Classification  of  Aphids.J — Arch,  klass.  phylog. 
Ent.,  i,  no.  2,  pp.  115-194.    Vienna,  15th  March  1930. 

This  re\  ision  of  the  genera  of  Aphids  includes  an  alphabetical  list 
showing  the  genotypes. 
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ScHKiPTi  K  (F  ).  Die  LausB  unserer  Nadelh51zer.  [The  Aphids  and 
<  OLckls  of  our  ('onifers.^^ — Demv  Svo.  viu  +  119  pp.,  68  tigs., 
il6refs.    Neudaium,  J.  Neuuiaim,  1930.    Price  J/.  8. 

In  this  manual  for  German  foresters,  the  Aphids  and  Coccids  are 

(iivif!fd  according  to  the  trees  attacked,  notes  being  given  on  their 
biunoinics  and  control.  A  key  to  the  species,  arranged  according  to 
the  parts  of  the  plants  infested,  is  included. 


FucHs  (K  ).   Wanzenschadsn  an  Knltorpflanzen  im  Sommer  1929. 

^Injury  to  Cultivated  Plants  by  Bu^s  in  the  Summer  of  1929.1 — 
Praki.  BL  Pflanzenb.,  viii,  no.  5,  pp.  99-102.  Freising,  August 
1930. 

Plant-bugs  were  very  numerous  in  some  districts  of  Bavaria  in  1929 
The  (*ap<iid,  Mtrts  dolahratus,  L.,  attacked  the  leaves  and  ears  of  rye 
and  wheat,  the  greatest  injury  occurring  in  May,  June  and  July. 
The  females  oviposit  in  summer  in  the  lowest  stem-joints  of  varknis 
grasses,  and  burning  the  grass  on  the  edges  of  fields  to  destroy  the 
eggs  may  prevent  an  outbreak  in  the  following  year.  The  Pentatomid, 
Eurydema  oleraceum.  L..  which  is  only  abundant  in  certain  years, 
destroyed  radish  crops  in  some  places,  afterwards  migrating  to  gherkins, 
beans,  etc.  Other  food-plants  include  cabbage,  rape,  lettuce  and 
asparagus.  The  eggs  are  laid  on  the  lower  surface  of  the  leaves  in 
May  and  June  and  hatdi  in  about  a  month.  The  new  generation 
reaches  the  adult  stage  in  late  summer,  when  most  of  the  injury  is 
'•3u«;ed.  The  bugs  occasionally  attack  the  adults  and  pupae  of  the 
<  occint  llids.  Adalia  bipitnctala,  L.,  and  Coccinella  decempunctata,  L, 
The  measures  recommended  include  shaking  the  larvae  on  to  boards 
smeared  with  an  adhesive  and  spraying  the  plants  and  the  ground 
beneath  them  with  a  contact  insecticide.  After  harvesting,  the  soil 
should  be  treated  with  a  2\  per  cent,  solution  of  conunercial  formalin 
to  kill  the  bugs  hibernating  in  the  ground.  Against  Lygus  kalmi,  L., 
injuring  the  heart-leaves  of  celery,  the  leaves  should  be  dusted  with  a 
mixture  of  2  parts  quick-lime  and  1  part  sulphur,  or  a  spray  of  nicotine- 
soap  may  be  used. 


f  RANSSEN  ((  f  H.).  De  bestrijding  van  de  wasmot  {Galleria  melloneUa 
L.)  op  Java  in  kasten  van  Apis  tndua  F.  [Control  of  the  Wax 
Moth  in  Java  in  Hives  of  ^.  indica.] — Algem.  LandbWkBL  Ned.- 
Ind.,  XV,  nos.  2-3.  pp.  4(M2,  68-70.  Bandoeng,  12th-19th  July 
1930. 

Brief  notes  are  given  on  the  morphology  and  bionomics  of  Galkria 
mellonclU,  L.  (wax  moth)  as  observed  in  Java,  Apis  indica,  F.,  can 
usually  only  protect  its  hives  against  infestation  if  they  are  constructed 
op  certain  definite  principles,  which  are  detailed.  Of  the  two  types  of 
hK^e  in  use  in  Java,  one  complies  with  these  requirements,  and  in- 
festation does  not  occur  if  the  colony  is  a  strong  one  and  able  to  guard 
the  <  nt ranee.  Any  incipient  infestation  should  be  dealt  with  at  once 
by  fumigation. 
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Kmshnamurti  fB ).  Aphididae  of  Mysore.—/.  Bombay  NeU.  Hist. 
Soc.,  xxxiv,  no.  2,  pp.  411^19,  13  figs.   Bombay,  July  1930. 

In  this  second  paper  [cf.  R.A.E.,  A,  xvii,  264],  the  new  species 
described  include  Macrosiphum  eleusinae  on  EUusine  coracafia  (ragi), 
Hyalopterus  carii  on  Carum  copticum  (caraway),  and  Oregma  mysorensis 
on  bamboo.  Tetraneura  hirstUa,  Baker,  is  recorded  from  the  roots  of 
sugar-cane. 

MiSRA  (M.  p.).  Negi  rP  S  ^  \'  CxT  PTA  fS  N  )  The  Noctuid  Moth 
{EubUmnui  amabilis.  Moore)  ;  a  Predator  of  the  Lac  Insect,  and 
its  Control — /.  Bombay  Nat.  Hist.  Soc.  xxxiv,  no.  2,  pp.  431-^6, 
5  pis.,  7  tables,  16  refe.   Bombay.  July  1930. 

A  detailed  account  is  given  of  the  morphology  of  all  stages  and  the 
bionomics  of  the  Noctuid,  Eubkmma  amabilis,  Moore,  which  is  pre- 
dacious on  lac  insects  in  India,  where  it  b  widely  distributed  and  is 
responsible  for  30  per  cent,  of  all  the  damage  to  lac  by  insects.  The 
periofls  of  emnrgence  of  each  of  the  six  generations  a  year  and  their 
relation  to  the  various  crops  of  lac  are  described.  The  stage  lasts 
from  1  to  10  days,  the  larval  from  16  to  128  and  the  pupal  from  3  to  2(>, 
all  these  stages  varying  according  to  the  seaison.  From  November  to 
February,  the  larvae  are  largely  inactive.  Eggs  are  deposited  singly 
or  in  batches  between  the  developing  larvae  of  the  lac  insect  and  in 
crevices  in  the  lac  incrustation.  The  minimum  and  maximum  length 
of  the  egg  stage  and  duration  of  hatching  for  11  months  are  shown  in  a 
table.  The  larvae  bite  small  holes  into  the  incrustation  and  feed  on 
the  male  and  female  lac  larvae  within  the  resinous  tests.  A  single 
larva  devours  40^  mature  ceUs,  and  not  only  destroys  the  insects, 
but  also  eats  the  lac  incrustation.  Pupation  occurs  in  the  tunnel 
made  by  the  larva. 

The  larvae  of  EubUmma  are  attacked  by  Microbracon  {Bracon) 
tacluiydiae.  Cam.,  an  unidentihed  Braconid,  Brachymeria  (Chakis) 
tachardiae,  Cam.,  Elasmus  claripennis,  Cam.,  Camponotus  compressus, 
F.,  Solen^sis  geminaia,  F.,  and  Ephestia  sp.,  whidi  also  destro)^  the 
pupae.  Remedial  measures  include  keeping  the  portion  of  the  crop 
used  as  brood  lac  for  infecting  the  plants  under  water  for  6-10  days 
immediately  after  all  lac  insect  larvae  have  emerged  from  it,  the  rest 
of  the  crop  being  similarly  treated  after  it  has  been  reaped.  Selected 
and,  as  far  as  possible,  predator-  and  parasite-free  brood  should  be 
used  for  every  crop,  and  self-inoculation  should  be  avoided.  As  an 
alternative  to  the  water  treatment,  fumigation  with  carbon  bisulphide 
at  the  rate  of  1  oz.  to  10  cu.  ft.  of  space  may  be  employed. 

Kawada  (A.).  A  List  of  CbciUUioiiid  [Limacodid]  Hofhi  in  Japan» 
with  Descriptions  of  two  new  Gennra  and  six  new  Spedea. — /. 
Imp.  Agric.  Expt.  Sta.,  i.  no.  3,  pp.  231-262,  1  pi..  21  figs..  3  pp. 
refs.  Tolcyo,  March  1930. 

This  is  a  revision  of  the  Limacodid  moths  of  Japan,  many  of  which 

cause  considerable  damage  to  farm  and  fruit  plants  in  the  tropics 
and  subtropic  s.  In  the  Japanese  Empire  the  moths  are  extensively 
distributed  from  Hokkaido  to  Formosa.  (  nidocampa  flavescens^ 
Wlk..  is  recorded  for  the  first  time  from  Formosa. 
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Craham  (S.  A  ).   The  Landi  Sawfly  ai  an  Indicator  of  Moose  Aban- 
dance.— /.  Mammah^v.  x,  no.  3,  pp.  189-196.  Baltimore*  Md, 
i       August  1929.   [Reed.  1930.] 

In  the  study  at  factors  operating  in  the  control  of  the  larch  sawfly 

TLygaeonetnatus  erichsoni,  Htg.]  in  Michigan  and  Minnesota,  mice  were 
found  to  be  among  the  most  important,  destroying  an  average  of 
6(J  per  cent,  of  the  larvae  in  cocoons  [cf.  R.A.E.,  A,  xvi,  511  ;  xviii, 
308].  Those  opened  by  mice  are  easily  distinguished  by  the  marks  of 
their  incisors.  Only  the  soft  internal  parts  of  the  larvae  are  eaten, 
the  skin  and  hard  parts  being  left.  This  type  of  food  would  not» 
therefore,  be  evident  in  examination  of  the  stomach  contents  of  mice. 


McDonnell  (C  C),  Abbott  (W.  S.V  Davidson  (\V.  Ml.  Keen  an 
(G.  L.)  Melson  (O.  a.).  Relative  insectiddal  Value  o£  Com- 
nunU  ChadM  ol  TfnUStaMBL—Tech,  Bull.  U,S.  Dept.  Agric, 
no.  198,  9  pp..  8  refs.   Washington,  D.C.,  July  1990. 

A  series  of  experiments,  begun  in  1926  and  continued  at  intervals 
for  two  years,  are  described,  in  which  the  insectiddal  value  of  various 
grades  of  pyrethrum  {Chrysanthemum  cinerariaefolium)  was  tested. 
The  following  is  taken  from  the  authors'  conclusions :  Neither  the 
commercial  grade  of  pyrethrum  flowers  nor  the  locality  in  which  the 
plants  ^vvre  grown  can  be  ?i(xepted  as  giving  an  accurate  criterion  of  the 
effectiveness  of  the  product  against  insects.  These  experiments 
also  show  that  there  may  be  a  greater  difference  in  efficiency  between 
two  samples  ctf  the  same  commercial  grade  than  between  two  samples 
of  different  commercial  grades.  Factors  that  may  cause  or  influence 
the  difference  in  their  effectiveness,  include  differences  in  the  variety 
of  the  plants  or  in  the  conditions  under  which  they  are  grown,  harvested 
or  subsequently  treated.  It  is  impossible  under  commercial  conditions 
to  harvest  the  product  when  all  Howers  are  in  exactly  the  same  stage  of 
growth,  i' urthermore,  open  (mature)  flowers  are  likely  to  have  lost  a 
certain  proportion  of  the  achenes  (fruits),  which  are  the  most  effective 
portion  of  the  flowers. 

Tests  showed  that  powdered  achenes  are  significantly  more  effective 
than  the  disk  florets,  and  that  the  latter  are  more  effective  than  the 
receptacles.  In  view  of  this  and  the  fact  that  the  gr»  nt<  st  yield  is 
secured  when  the  achenes  have  reached  maturity,  it  wuuld  apj)ear 
that  the  best  time  to  harvest  the  flowers  would  be  when  they  are  fully 
ripened,  provided  that  the  crop  can  be  handled  so  as  to  avoid  loss  of  the 
aidienes. 


Picket  /B  ).  Duas  Pragas  da  Canna  de  Agucar  no  Estado  de  Pemam- 
baco.  Two  Pests  of  Sugar-cane  in  the  State  of  Pernambuco.] — 
0  Campo,  i,  no.  1,  pp.  47—18,  4  tigs.  Rio  de  Janeiro,  January 
1990. 

Diatraea  saccharalis,  F..  is  the  chief  pest  of  sugar-cane  in  the  state 
of  Pernambuco.  Brazil,  but  two  other  important  ones  are  anothc^r, 
moth-borer,  Casinia  licus,  Dru.,  and  the  weevil,  Melamai^ius  hcmipterus, 
L.  The  adults  of  Cas^ma  occur  from  August  to  January,  and  larval 
mines  are  found  in  February.  Tlie  larval  stage  lasts  perhaps  9-10 
months  [cj,  R.A,E.,  A,  xviii,  250].  The  larva  of  Af.  hemipterus 
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bores  into  the  canes,  producing  injuries  similar  to  those  caused  by  J!>. 
saeekaraUs,  but  occurs  at  the  end  of  the  rainy  season  when  the  latter  is 
decreasing,  llie  adult  emerges  from  the  canes  from  October  to 
January. 


GoBBATO  (C).    0  Margarodes  brasiliensis  HempeL — 0  Campo, 
no.  6»  p.  77,  I  map.   Rio  de  Janeiro,  June  1930. 

Margarodes  brasiliensis,  Hemp.,  occurs  in  various  localities  in  Brazil, 
attacking  the  roots  of  grape-vines,  which  are  killed  in  a  few  years.  It 
also  infests  plum,  quince,  sweet  potato  and  other  plants. 


Averna-Sacca  (R  ).   Os  entomophagos  cryptogamicos  na  hroca  do 
cafeeiro  {Sfcpha}in(icre<;  hampci  Ferr.)  encontrados  em  S.  Paulo. 

[Entomophagous  Fungi  on  the  Coffee  Berry  Borer.  5.  hampei, 
in  S.  Paulo.] — Bol.  Agric,  xxxi,  nos.  1-2,  3-4,  pp.  10-24,  ii^5-213, 
12  figs..  18  refs.   S.  Paulo.  1930. 

Brief  notes  are  given  on  the  fungi  infesting  Stephanodcres  hampd, 
Ferr.,  in  Java,  and  Borneo  [cj.  R.A.E.,  A,  xi,  169;  xii,  524J,  and 
observations  on  the  two  species,  BotryHs  siephanoderis  and  B.  rileyi, 
that  occur  in  Sao  Paulo,  Brazil,  are  described.  Laborator\-  infections 
were  successful  under  conditions  of  warmth  and  prolonged  humidity, 
but  the  latter  condition  would  be  unlikely  to  occur  in  the  field.  Coffee 
growers  are.  li()\ve\ cr,  advised  to  leave  in  the  plantations  any  berries 
infested  by  the  fungi. 


TMibook  of  Agricnitow,  1980.— Med.  Svo.  vi+1080  pp.,  219  figs. 
Washington,  D.C.,  U.S.  Dept.  Agric,  1930.   Price  $1.50. 

This  yearbook  is  compiled  on  the  same  lines  as  previous  ones  [cf. 
R.A.E,t  A,  xviii,  380]  and  deals  wi^  conditions  in  ld29.  The  report 

of  the  Secretary  of  Agriculture  (pp.  1-108)  includes  an  account  of  the 

situation  with  regard  to  the  chief  pests  mentioned  in  the  preceding 
year's  rey>()it.  and  also  the  Mediterranean  fruit-fly  [Ceratitis  capitata, 
\Vied.],  and  the  Asiatic  beetles  [Anomala  on>«/a/is,\Vaterh.,  AndA&erica 
cutanea  f  Arr.]. 

Papers  dealing  with  entomological  subjects  include :  Asiatic  Beetles 
of  three  Kinds,  recent  Invaders,  by  L.  B.  Smith  (pp.  120-124),  which 

gives  an  account  of  the  two  lu  etles  mentioned  above  and  of  Serica 
similis,  Lewis  ;  Cotton  In'^eet  (  cmtrol  Measures  should  fit  into  the 
Farm  Scheme,  by  B.  R.  Coad  (pp.  197-202),  in  which  the  chief  pests 
of  the  cotton  belt  are  briefly  reviewed ;  Japanese  Beetles  [Pcpiliia 
japonica,  Newm.]  are  caught  plentifully  in  Geraniol^baited  Traps,  by 
E.  R.  Van  Leeuwen  (pp.  3(W-336).  in  which  the  standard  trap  is 
de<icribed  ;  Lawns  protected  b\-  \.i  <id  Arsenate  from  Beetle-grub 
Injury,  bv  W.  E.  Fleming  (p]).  ^M8-349)  ;  Mexican  Bean  Beetle's 
Damage  st  vere  after  record  \\  inter  Survival,  by  N.  F.  Howard  (pp. 
381-383),  which  includes  a  map  showing  the  distribution  and  spread  of 
Epilachna  corrupta,  MuKs..  in  the  eastern  States  from  1920  to  1929 ; 
and  Pepper  Weevil  [AHfhofiowus  eu!:enit,  Cano]  has  spread  steadily 
in  southern  California,  by  J.  C.  Elmore  (pp.  408-410). 
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L£B^!  AN  (R.  S  ).  Some  Observations  on  the  Life-history  o!  the  Tomato 
Psyilid  {Paratrioza  cockerelli,  Sulc)  (Homoptera).-  /  N.  Y,  EfU. 
Soc.,  xxxviii,  no.  3,  pp.  307-312.    New  York,  N.Y.,  193(). 

Paratrioza  cockerelU,  Sulc,  is  only  occasionally  injurious  in  Colorado 
-either  to  tomato  or  potato  Tbut  cf.  R.A.E..  A,  xvui,  111].  The 
lee(iin£(  of  large  numbers  of  nymphs  causes  wilting  of  the  leaves  of 
large  tomato  plants  and  the  death  of  small  ones.  Observations  in  the 
laboratory  showed  that  the  length  of  the  life-cycle  varies  with  the 
temperature  and  at  16-27*  C.  [eO-S-SO'e**  F,]  occupies  25  days.  A 
female  lays  an  average  of  75  eggs,  usually  near  the  edge  on  the  upper 
surface  of  the  leaf.  The  nymphs  appear  to  be  ready  to  feed  imme- 
diately after  hatching  and  seem  to  prefer  the  lower  surface  of  the  leaf. 

Shotwell  (R.  L.).   a  Study  of  the  lesser  Migratory  Grasshopper. — 

Tech.  Bull.  U.S.  Dept.  Anne.  no.  190,  34  pp.,  13  figs.,  31  refs. 
Washington,  D.C..  July  1930. 

Melanoplus  mexicanus,  Sanss.  (ailanis.  Riley),  nil  stncfe^  of  which 
are  df  ^cribed,  with  a  key  to  the  various  instars,  occurs  over  practically 
the  wiiule  of  the  United  States,  w^here  it  is  the  most  injurious  species 
of  grasshopper,  and  extends  southward  into  Mexico  and  northward 
into  Canada.  It  is  usually  found  in  localities  with  light  sandy  soils, 
the  wheat-stubble  fields  of  the  North-west  being  particularly  suitable 
for  breeding.  In  Montana,  the  eggs  are  usually  laid  during  the  second 
half  of  August,  and  as  a  rule  show  an  advanced  stage  of  development 
before  winter  sets  in.  The  hatching  period  may  last  as  long  as  six 
weeks,  and  begin  at  any  time  from  15th  April  to  15th  June,  after  the 
soil  temperatures  have  ranged  above  70°  F.  for  6-20  hours  per  day 
over  a  period  of  about  a  week  [cf.  R.A.E.,  A,  xviii,  623].  One  female 
may  oviposit  several  times,  laying,  under  laboratory  conditions,  up  to 
197  eggs.  There  are  five  larval  instars,  an  extra  one  sometimes 
occurring  between  the  regular  third  and  fourth  ;  the  whole  larval  period 
lasts  from  30  to  50  days,  according  to  weather  conditions. 

Alter  the  third  instar  is  reached,  the  larvae  may  migrate  from 
brectog  grounds  into  areas  with  more  succulent  vegetation,  the 
minimum  air  temperature  for  such  migrations  being  68**  F.  at  3  feet 
above  the  ground.  The  adults  migrate  by  flight  only  in  years  when 
the  species  is  abundant,  large  swarms  covering  great  distances  in  late 
July,  August  and  September.  M.  mexicanm  is  almost  omnivorous, 
but  prefers  succulent  plants,  such  as  growing  wheat  and  lucerne. 
The  kernels  of  the  former  are  attacked  while  they  are  in  the  milk  stage, 
and  the  entire  crop  of  seed  of  the  latter  may  be  lost  owing  to  the 
grasshoppers  destrojring  the  pod  before  it  has  time  to  develop.  In 
leguminous  plants  the  green  pods  are  preferred  to  the  leaves.  The 
optimum  time  for  feeding  is  from  8  to  11  a.m.  on  clear  windless  days» 
with  an  air  temperature  of  VO-SO*"  F. 

In  Montana,  these  grasshoppers  are  destroyed  by  various  wild  birds, 
as  Well  as  by  domestic  fowls  and  turkeys.  Insect  enemies  include 
the  larvae  of  Meloid  beetles  and  Bombyliid  flies,  and  a  Hymenopterous 
parasite,  Scdio  caloptmi,  Riley,  which  attack  the  eggs  ;  Sphegids  and 
Asilids,  which  destroy  the  larvae ;  and  Tachinids  and  Sarcophaga  kellyi, 
Aldr..  which  parasitise  the  larvae  and  adults. 

For  the  destruction  of  the  eggs,  the  author  recumnu  r  !-  autumn 
or  spring  ploughing  of  ground  in  which  they  occur,    i'oibon  baits 
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can  be  made  more  effective  if  the  hoppers  are  concentrated  in  a  small 
area  by  ploughing  the  infested  field,  from  the  outside  towards  the 
centre.  Migrations  of  hoppers  can  be  effectively  checked  by  the  use 
of  poisoned  bran  mash»  or  by  spraying  or  dusting  with  sodiuza 
arsenite. 


HcDaniel  (£.  I.).  Wood-boinig  biiaete  wbieh  litedc  Fmniian  aoA 

Bafldingl.— Cffc.  Bull.  Michigan  Agric.  Expt,  Sta.,  no.  134. 12  pp.» 
9  figs.   East  Lansing,  Mich.,  May  1930. 

This  i>opular  bulletin  deals  with  the  bicmomics  and  control  of  the 
most  destructive  insect  pests  of  furniture  and  woodwork  in  buildings 

in  Michigan,  namely,  the  termite.  Reticulitermes  (Leucotermes)  fi^vipes, 
KoU.,  Camponohis  hcrculeanus  pcnnsyhaniciis,  DeG.  (carpenter  ant), 
and  the  })<)\v(UT-})<>st  beetles,  Lyctus  planicollis,  I-ec.,  L.  linearis, 
Goeze,  and  L.  opaculus,  Lec. 

Maii  fr,  A  V  Winter  Soil  Temperatures  and  their  Relation  to  sub- 
terranean Insect  Survival.-  - /.  Agric.  Res,,  xli.  no.  8.  pp.  571-592, 
7  tables.  11  figs..  20  refs.    Washington.  DC,  15th  October  1930. 

The  following  is  the  author's  summary  :  A  thermocouple  apparatus 
for  taking  soil  tempcrntnros  is  described.  Records  of  '^oil  temperature 
during  the  winter  months  in  Minnesota  at  d(^})ths  iroin  2  to  24  ins. 
are  analysed.  Snow  is  normalh  an  adequate  protection  from  cold 
to  insects  which  hibernate  at  depths  below  4  ins.  Rain  or  a  rise  in 
temperature  inducing  a  thaw  destroys  the  temperature  gradient  in 
the  first  2  ft.,  and  if  such  conditions  are  followed  by  a  decided  drop  in 
temperature,  hibernating  insects  mav  suffer  liigh  mortality.  The 
differences  in  the  conductivity  of  .soil*^  of  various  types  art'  not  surhciently 
great  to  be  signiticant  in  insect  inbernation.  Larvae  and  adults  of 
Melanotus  ccmmunis,  GyU.,  have  a  sufficiently  low  freezing  point  to 
withstand  Minnesota  winter  temperatures  if  they  hibernate  below 
4  ins.  in  the  ground.  Larvae  and  adults  of  two  spwcies  of  wireworms 
buried  outside  all  winter  at  depths  from  2  to  24  ins.  practically  all 
survived,  the  .small  mortalit\"  not  b<nng  (hie  to  temperature  conditions. 
The  iK)bsibility  of  larvae  and  adults  of  white  grubs  surviving  similar 
.oonditions  is  discussed.  It  is  concluded  that  winter  climatic  conditions 
may  in  certain  instances  cause  heavy  mortality  among  hibernating 
wireworms. 


rAiTERsoN  (J.  £.).  Coutrol  oi  the  Mountain  Pine  Beetle  in  Lodgepole 
Pine  lir  ttia  Ufle  of  Solar  BmL^Teeh.  BuU.  US.  Dept.  Agric, 
no.  195.  19  pp.,  11  figs.   Washington,  D.C.,  July  1930. 

The  ^.olar-heat  method  of  control  for  bark-beetles  [cf.  R.A.E., 
A,  viii,  365 :  xii,  57]  has  proved  particularly  effective  in  dealing  with 
the  mountain  pine  beetle,  Dendroctonus  monticolae,  Hopk.,  in  logs  of 
lodgepole  pine  [Pinns  contcfta].  The  following  is  taken  from  the 
author's  summary  of  his  investigations  during  1925  27.  Bark  tem- 
peratures under  1 10°  F.  are  not  effective.  Bark  temperatures  of  120° 
or  higher  will  kill  the  insects  with  a  minimum  exposure  of  20  minutes. 
Hie  temperatures  between  1 10  and  120**  are  critical,  andany  temperature 
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within  this  range  will  kill  the  broods  if  maintain?  d  for  two  or  three 
liuurs.    Anaesthesia  occurs  at  about   110°.    Bark  temperatures  as 
high  as  140°  were  registered  when  the  air  temperature  was  89".  The 
mean  difference  between  air  temperatures  and  the  concurrent  bark 
temperatures  is  40*.   Killing  temperatures  are  registered  in  the  bark 
of  logs  exposed  to  direct  sunlight  and  lying  north  and  south,  during 
the  hours  from  10  a.m.  to  4  p.m.,  when  the  air  temperature  is  80°  F. 
or  higher.    The  effectiveness  of  the  method  has  been  demonstrated 
by  the  successful  treatment  of  over  9,000  lodgepole  pines  infested 
with  broods  of  the  mountain  pine  beetle  in  Crater  Lake  National 
Park,  Oregon.  The  meteorological  data  given  apply  specifically  to 
elevations  ranging  between  5.500  and  6,300  feet,  at  43°  north  latitude. 
The  essential  points  in  the  application  of  the  method  are  as  follows : 
Logs  should  lie  north  and  south  and  in  contact  with  the  ground.  They 
must  be  limbed  and  topped  and  the  brush  piled  or  scattered  away  from 
the  logs.    The  logs  must  be  fully  exposed  to  the  direct  rays  of  the  sun 
during  midday  for  a  period  of  from  two  to  five  days.   After  the  first 
exposure,  they  must  be  turned  over  in  order  to  expose  the  other  side. 
On  north  slopes  it  may  be  necessary  to  place  the  logs  east  and  west 
and  turn  them  twice,  120°  each  time.    As  compared  with  the  burning 
treatment,  the  solar -heat  method  is  cheaper,  unless  the  slash  is 
thoroughly  cleaned  up,  when  the  cost  is  the  same  or  slight Iv  higher. 
WTien  the  limbs  only  are  burned,  the  two  methods  are  equal  in  cost. 
The  main  advantages  of  the  solar-heat  treatment  are  that  no  standing 
trees  are  scorched  and  no  conditions  attractive  to  insects  are  set  up 
by  the  work,  as  is  the  case  when  the  logs  are  burned.    Its  principal 
disadvantage  is  that  ordinarilv  more  slash  is  left  in  the  forest,  unless 
it  is  burned  later  at  additional  expense.    Both  methods  are  effective 
in  killing  the  beetle  broods. 


Steln'ek  [f'i  )  Neodip!<n'a^(n-  pivicola.  n.  sp.,  a  Nema  associated 
with  the  White-pine  Weevil  in  terminal  Shoots  of  the  White  Pine. 
— /•  Agric.  Res.,  xli,  no.  2,  pp.  125-130,  1  iig.,  10  refs.  Washing- 
ton, D.C.,  15th  July  1930. 

A  Nematode,  Xeodtploga^lcr  pinicola,  sp.  n.,  is  recorded  as  living 
in  the  moist  frass  in  mines  constructed  by  Pissodes  strobi.  Peck,  in 
terminal  shoots  of  Pinus  strobus.  The  Nematodes  are  carried  under 
the  elytra  of  the  weevils,  which  explains  their  presence  in  all  the  mines 
examined ;  they  are  probably  predacious  on  the  weevil  eggs  and  larvae. 


Back  (E.  A.).   Weevils  m  Beans  and  Peas. — Fmrs/  Bull.  U.  S.  Dept, 
Agric,  no.  1275,  30  pp..  29  figs.  Washington,  D.C.,  March  1990. 

In  this  revision  of  an  earlier  bulletin  [F.A.E..  A.  vii.  229  :  xi,  259j. 
the  biology  of  Bruchus  quadriinaculatus,  F.  (soutiiein  cowpea  weevil) 
is  given  in  greater  detail.  It  is  pointed  out  that  contrary  to  earlier 
belief,  the  planting  of  seeds  infested  by  Bruchids  will  not  lead  to 

infestation  of  the  resulting  crop  V/.  x\'iii,  484],  but  that  small  quantities 

of  infested  beans,  etc  ,  stored  in  the  neighbourhood  may  be  the 
cause  of  infestation  over  large  areas  of  new  crops.  The  removal  of 
such  breeding-places  is  therefore  of  the  utmost  importance. 
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Hasfmav  'D.  'Sullivan  (K.  C)  &  Jones  (G.  D.)  miiscellancoiif 
Pests  in  Missouri  in  1928-29.] — Bull.  Missouri  Agric.  Expt, 
no.  285,  pp.  70-76.    Columbia,  Mo.,  April  1930. 

In  experiments  with  insecticides  for  COntroUing  pests  of  cuciurbits 
it  was  found  that  a  dust  of  1  lb.  calcium  arsenate  and  15  lb.  jGr>T>sum. 
applied  regularly  from  the  time  the  plants  came  up  until  they  began 
to  blossom,  gave  the  best  results  and  caused  the  least  injury  to  the 
plants.   Sunflowers  were  found  to  be  attacked  by  a  number  of  pests, 
including  a  Tortricid»  SuUima  heliatUhana,  Riley,  and  Ehodobaenus 
tredecimpunctatus.  III  (stalk  weevil).    In  the  tests  conducted  in  1928 
to  compare  the  value  of  various  dusts  with  that  of  the  regular  spray 
of  2  lb.  lead  arsenate  to  50  U.S.  gals,  water  against  the  codling  moth 
[Cydia  pomonella.  L."l.  curculio  [Conoirachelus  nenuphar,  Hbst.]  and 
various  diseases  of  apple  [R.A.E.,  A,  xviii,  572],  the  largest  amount 
of  uninjured  fruit  was  obtained  horn  a  plot  treated  with  a  dust  of  lead 
arsenate  and  sulphur.  15 : 85,  alone.  A  great  amount  of  foliage 
injury  was  caused  by  a  dust  of  70  per  cent,  lime,  20  per  cent,  dehydrated 
copper  sulphate  and  10  per  cent,  lead  arsenate.    Observations  on  the 
biology  of  Txlodcrma  fraf^ariae,  Riley,  on  strawberry  [loc.  cit.\  show 
that  oviposition  began  during  the  middle  of  April,  a  few  daysafter  mating 
had  taken  place.  Femalts  that  began  egg-laying  in  April  were  still 
laying  on  6th  July,  eggs  being  deposited  at  an  average  rate  of  one 
every  other  day.  The  incubation  period  varied  from  11  to  21  days. 

Van  Leeuwen  (E.  R.)  &  Metzger  (F.  W.).  Thtpi  fur  Ibe  JaptiwM 

Beetle.— CtVc.  VS.  Dept.  Agric,  no.  130,  16  pp..  6  figs.  Wash- 
ington, D.C..  July  1930. 

The  trap  for  the  Japanese  beetle  [PopiUia  japonica,  Newm.]  described 
and  illustrated  is  an  improved  form  of  one  already  notked  \^R.A.E., 
k,  xvii,  421],  the  modi^cations  including  changes  in  the  size  and  in 

the  construction  of  the  baffle  and  bait  container.  The  bait  previously 
used  has  been  altered  by  increasing  the  amount  of  eeranioi  to  four 
teaspoons  and  the  eugenol  proportionately  to  half  a  tea-peon.  A  sticky 
substance  smeared  on  paper  and  placed  around  the  cyimders  of  the 
traps  greatly  increased  their  efficiency,  about  65  per  cent,  more  beetles 
being  caught.  It  can  be  prepared  by  heating  5  lb.  resin  and  3  U.S. 
pts.  castor  oil  until  the  resin  is  melted.  Most  of  the  beetles  extricate 
tht  niselves  from  the  adhesive,  but  become  so  smeared  with  it  that  they 
cannot  flv.  Thus  the  device  is  not  rendt-rcd  useless  by  benig  covered 
witli  in.sects.  Trap.H  painted  green  were  found  to  attract  more  beetles 
than  those  of  any  other  colour.  They  should  not  be  suspended  among 
foliage,  but  from  posts  or  standards  so  that  the  top  of  the  funnel  is  at 
a  height  of  3  or  4  feet,  and  should  be  exposed  to  strong  sunlight.  More 
than  9,000,000  beetles  were  destroyed  by  500  traps  on  an  area  of 
15  acres  during  ld29. 

Gray  (W.  L.).  The  Sugarcane  Mealybug  in  Mississippi. —  Quart. 
Bull.  Missis.^ipt>(  PL  Bd.,  x,  no.  1,  pp.  12-13.  A.  &  M.  College, 
Miss.,  April  1930. 

In  1929,  the  sugar-cane  mealybug  [Pseudococcus  boninsis,  Kuw.] 

wns  found  on  suj^ar-eane  in  four  neighbouring  localities  in  Afi-:^i— 'ppi. 
The  cane  concerned  had  all  originated  from  a  consignment  unpgrted 
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£rom  Louisiana  in  1927.  As  these  are  the  only  infestations  known  in 
t-he  State,  it  is  hoped  to  eradicate  them  by  destroying  all  crop  residues, 
etc..  preventing  the  use  of  infested  cane  as  seed,  and  not  planting 
cane  on  the  infested  area  for  at  least  two  years.  Though  sugar-cane 
is  a  minor  crop  in  Mississippi,  it  is  likely  to  be  of  increasing  importance, 
nnd  the  mealybug,  when  associated  with  the  Argentine  ant  Iridotnvr- 
^ex  humilis,  Mayr],  of  which  there  are  nearly  200  infestations  in  the 
State,  may  become  a  serious  pest. 


Lathrop  (F.  H.)  &  Nickels  (C.  B.).  A  comparatiTe  Study  of  dusting 
hy  Means  of  Airpl*ne  and  Ground  Machine  lor  the  Oontml  ci  flift 
Blueberry  Maggot.— CtVc.  U.S.  Dept.  Agric,  no.  123,  U  pp., 
3  figs.,  5  refs.   Washington,  D.C.,  August  1930. 

Preliniinary  experiments  in  Maine,  during  1925-27.  showed  that 
lead  or  calcium  arsenate  dust  is  effective  in  controlling  RhagoUHs 
pomonella,  Walsh,  on  blueberries  by  killing  the  adults  before  ovi- 
posit ion.  Further  experiments  were  conducted  on  a  larger  scale  during 
1928.  calcium  arsenate  dust  being  applied  by  means  of  an  aeroplane 
and  a  ground  machine.  Under  favourable  conditions  of  atmosphere 
and  topography,  dusimi^  ijy  aeroplane,  from  a  height  of  not  more 
than  20-25  ft.,  was  as  effective  as  dusting  by  ground  machine,  but  under 
the  usual  conditions,  somewhat  better  results  were  obtained  with  the 
ground  machine.  As  a  result  of  these  tests,  the  use  of  calcium  arsenate 
against  R.  pomonella  is  recommended. 

The  calcium  arsenate  userl  shoulil  contain  not  less  than  40  per  cent, 
total  arsenic  pentoxide  and  not  more  than  0-75  per  cent,  water- 
soluble  arsenic,  and  should  have  a  density  of  between  80  and  100  cu.  ins. 
to  the  pound.  It  should  be  applied  at  the  rate  of  6-7  lb.  to  the 
acre  and  as  evenly  as  possible  to  minimise  the  danger  of  injury  to  the 
plants.  The  best  results  were  obtained  by  dusting  early  in  the  morning 
(3  8  a.m.),  when  there  wa*:  no  wind  and  the  plants  were  covered 
with  dew.  On  land  that  produces  a  sufficiently  lar^e  crop  to  justify 
the  expense,  two  applications  are  advisable,  the  tirst  between 
13th  and  20th  July  and  the  second  7-10  days  later.  Applications 
should  be  completed  before  1st  August,  the  last  being  made  two  weeks 
before  the  fruit  is  harvested.  Where  only  one  application  is  desirable, 
dusting  should  be  carried  out  between  18th  and  24th  July.  In 
abnormally  early  or  late  seasons,  it  is  considered  be-^t  to  be^in  the 
first  application  as  soon  a^  the  fir-^t  larvae  appear  in  tlie  ripening  fruit. 
It  is  desirable  to  dust  as  large  an  area  as  possible,  as  this  reduces  the 
danger  from  flies  coming  in  from  untreated  areas.  As  far  as  possible, 
no  untreated  plants  should  be  left  round  the  borders  of  the  dusted 
areas.  The  cost  of  one  application  with  horse-drawn  power  dusters, 
including  every  expense  except  the  price  of  the  insecticide,  is  estimated 
at  45.  2d,  an  acre. 


Back  fX.  A.).  A  Study  oi  the  economic  Costs  of  Quarantmes  in  New 
Jersey. — Cite.  AVa'  Jersey  Dept.  A^ric,  no.  182,  47  pp.,  4  charts. 
Trenton,  N.J.,  June  1930. 

A  survey  during  tlie  years  191S  to  1929  shows  that  the  total  co<;t  of 
administering  the  quarantmes  against  the  Japanese  beetle  IPopiiiia 
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japonica,  Newm.j,  the  Asiatic  beetle  {Anciuaia  orienlalis,  Waterh..) 
and  the  Asiatic  garden  beetle  {Aserica  castanea,  Airow)  in  New  Jersey 
for  these  twelve  years  was  about  £225,800,  From  the  growers* 
point  of  view,  it  is  known  that  the  cost  of  meeting  quarantine  regulations 
represents  approximately  one-fifth  of  the  total  net  income  of  certain 
large  nursery  and  greenhouse  establishments. 

Gross  (C.  R.)  &  Fahey  (J.  £.).   Some  of  the  Chemical  Problems  in 
Ck)dling  Moth  ContloL — Northwest  Fruit  Grower,  May-June  ld30» 


The  authors  review  briefly  some  of  the  outstanding  problems  that 
confront  the  insecticide  chemist,  pnrticularly  with  reference  to  the 
control  of  the  codling  moth  [Cydia  pomonella,  J./  in  the  north-western 
United  States,  and  the  progress  that  has  been  made  in  their  solution. 
It  is  known  that  insecticidal  properties  are  associated  with  compounds 
of  certain  metals  such  as  lead  and  copper,  and  with  certain  of  the 
salt-forming  non-metallic  elements,  such  as  arsenic  in  the  form  of  the 
arsenate,  and  fluorine  in  flnoride  or  fluosilicate  form?  ;  they  are  alf:o 
exhibited  by  certain  ortjanic  compounds  with  a  very  complicated 
structure  such  as  nicotine,  the  pyrethiins  and  rotenone.  The 
insecticide  chemist  endeavours  to  combine  these  chemicals  in  new 
ways  designed  to  form  compounds  of  increased  toxicity  and  practical 
utility.  A  sodium  fluoaluminate,  which  is  commercially  manuiFactured 
as  artificial  cryolite,  has  been  >lunvn  to  have  marked  insecticidal 
properties  when  freshly  applied  a,uainst  C.  pomoneUa,  but  its  effective- 
ness decreases  more  ra])idly  than  that  oi  Itad  arsenate.  Potassium 
fluoaluminate  shows  a  promising  degree  of  toxicity,  but  requires 
further  testing  as  to  duration  of  effectiveness.  Rotenone,  which  is 
obtained  by  ether  extraction  from  the  root  of  Dern's  cUiptica  and 
subsequently  purified  byrecrystallisation  from  alcohol,  is  being:  studied. 
Unless  this  material  ran  be  used  in  very  hierh  dilutions  as  a  spray,  its 
cost  is  rather  prohibitive.  When  its  chemical  structure,  which  at 
present  is  not  understood,  has  been  proved,  studies  will  be  made  to 
produce  it  more  cheaph*  by  artificial  means.  Laboratory  experiments 
have  shown  it  to  be  30  times  as  toxic  as  lead  arsenate  to  silkworms 
[Bombyx  mori,  L.].  Mixtures  of  this  and  other  substances  are  also 
being  tested. 

In  studies  made  in  late  summer  on  the  foliage  injury  that  results 
when  an  oU  spray  follows  too  closely  after  a  sulphur  spray,  it  was 
found  that  the  same  type  of  injury  was  produced  by  liquid  and  dry 

lime-sulphur,  wtttable  sulphur  and  even  flowers  of  sulphur.  The 
additi<»n  of  5  lb.  hydrated  lime  to  each  100  U.S.  jzals.  of  spray  con- 
tainmp  ]  per  cent,  artnal  oil  made  it  possible  to  spray  safely  a  few  days 
after  the  sulphur  sprays  iiad  been  applied.  It  is  presumed  at  present 
that  the  injuries  are  the  result  of  certain  sulphiu:  products  present  in 
the  partly  decomposed  and  incompletely  oxidised  lime-sulphur  deposits, 
and  it  is  believed  that  these  dissolve  in  the  oil  and  are  thereby  carried 
into  the  leaf  tissues.  The  exact  part  played  by  the  hydrated  lime  is 
not  yet  understood.  Various  material^  are  to  be  tested  with  regard 
to  their  capacity  for  preventing  sulplmr  injury  when  incorporated 
with  the  oil. 

Experiments  with  a  view  to  increasing  the  permanence  of  nicotine 
residue  after  nicotine  sprayingshowed  that  a  nicotine  and  oil  combina- 
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tion  held  the  nicotine  better  than  anv  uthrv  combinatu^n  tried. 
Nicotine  tannate  (an  insolublt^  nicotine  compound)  when  apphed  with 
fish-oil  retained  its  nicotine  content  quite  etfectively.  Maize  syrup 
and  glycerine  when  added  to  nicotine  sulphate  caused  the  nicotine 
resMue  to  remain  longer  than  when  nicotine  sulphate  was  applied  alone» 
but  not  so  long  as  did  the  nicotine  tannate  and  fish-oil  combination. 
Nicotine  oleate  gave  poor  control  and  scorchefl  th(^  foliacr  Tlie 
degree  of  control  was  found  to  be  correlated  in  general  with  the  amount 
of  nicotine  residue  remaining  on  the  foliage. 

Spray  residue  on  fruit  is  much  more  successfully  dealt  with  than  in  the 
XAst  by  improved  acid  washing  processes  and  by  carefuUy  planned  spray 
schedules.  Studies  are,  however,  being  made  to  increase  still  further 
the  efficiency  of  the  washinp^  solutions  by  means  of  mixed  solvents. 
It  was  previously  found  that  the  solvent  action  of  hydrochloric  acid 
was  considerably  increased  by  the  addition  of  certain  sulphates  and 
chlorides  [R,A.E..  A,  xviii.  356].  In  the  present  investigations  sodium 
chloride  (common  salt)  was  found  to  be  the  most  efficient  and  the 
cheapest  of  the  salts  tried,  but  it  cannot  be  expected  to  be 
very  effective  late  in  the  season  after  the  apples  have  become  waxy, 
and  various  oil  solvents  were  therefore  added  to  the  hydrochloric 
acid  in  order  to  dissolve  off  a  portion  of  the  waxy  coating.  The 
tests  with  these  are  described.  Kerosene  emulsified  with  kaolin 
proved  the  most  efficient  for  the  purpose ;  it  is  cheap  and  easily 
emulsified  and  caused  no  injury,  but  would  probably  not  be  safe  to 
use  except  on  waxy  fruit.  The  use  of  salt  or  kerosene  cannot  be 
advocated  for  connnercial  washing  operations  until  further  experience 
is  gained  with  them. 


Back  (E.  A.),  Cotton  (R.  T.),  Young  (H.  D.)  &  Cox  (J.  H.).  The 
Vse  of  Ethylene  Oxide-Carbon  Dimide  Mixture  for  treating 
storod  Grain.— Multigraphed,  10  pp.,  4  pis.  [Washington,  D.C., 
U.S.  Dept.  Agric,  1930.] 

The  properties  of  ethylene  oxide  mixed  with  carbon  dioxide  as  a 
fumigant  against  grain  pests  have  previously  been  tested  [R.A.E.,  A, 
xviii.  408\  The  form  of  carl)on  dioxide  that  has  been  found  most 
satisfactory  for  this  purpose  is  "  dry  ice,"  which  is  a  white  solid, 
easily  crushed,  having  a  temperature  of  -llO^F.,  and  which,  on 
exposure  to  air,  slowly  changes  from  a  solid  to  a  vapour.  Before  use 
it  is  broken  up  into  small  pieces  and  the  ethylene  oxide  is  poured  over 
it  at  the  rate  of  1  lb.  to  10  lb.,  being  eitlior  measured  out  of  the  cylinder 
by  a  gauge  or  weighed  out.  The  mixture  should  be  stirred  a  little 
so  that  all  the  liquid  is  taken  up  by  the  dry  ice  ;  33  lb.  is  suffici«nt 
for  treating  1,000  bushels  of  grain.  It  may  be  applied  by  shovelling 
it  into  the  stream  of  grain  running  into  the  bin  or  by  the  use  of  various 
machines.  In  order  to  counteract  leakage  at  the  bottom  and  top 
of  a  bin,  the  dosage  for  the  first  l.(XK)  and  the  last  5(J0  bu.shels  is  made 
proportionally  greater.  Observations  on  commercial  fumigation  of 
grain  in  elevator  bins,  which  are  recorded  in  detail,  showed  that  KK)  per 
cent,  mortahty  of  the  rice  wetrvil,  Calandra  {Sitophilus)  oryzae,  L., 
which  was  useid  experimentally,  was  generally  obtained.  No  impair- 
ment of  the  milling  or  baking  qualities  of  the  wheat  resulted  from  the 
treatment,  and  the  fumigation  of  grain  in  bulk  did  not  materially 
affect  its  germination,   iif,  however,  small  quantities  of  wheat  are 
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fumigated  in  large  containers,  the  absorption  ol  ethylene  oxide 
undoubtedly  seriously  reduces  the  germination,  and  this  method 
should  not  be  used  for  small  quantities  of  wheat  intended  for  seed. 


Wi^LLMAN  (V.  E.)  &  Tartar  (H.  V.).  Factors  oontroUing  Water- 
Soap^Nl  SmuMons. — /.  Phys,  Chem,,  xxxiv,  pp.  379-409. 
Ithaca,  N.Y..  1930.  (Abstract  in  BuU,  Chem.  Res.  Pat.  Inf.,  Ass, 
Brit,  Insecticide  MmmJ,,  ii,  no.  6,  p.  13.   London,  June  1990.) 

The  distribution  of  soap  emulsifiers  between  the  immiscible  phases 
of  emulsions  is  a  type-determining  factor  of  such  systems.  Moreover, 
distribution  of  soap  is  controlled  by  factors  influencing  solubility  and 

ease  of  wetting,  e.g.,  temperature,  phase-volume.  rclatioTiships, 
nirrlianical  treatment,  the  presence  of  electrolytes,  etc.  Oil-in-\vater 
eniul-ions  are  stabili.seil  by  soaps  that  are  chiefly  present  in  the  aqneous 
phase  ,  the  soaps  are  probably  colloidal  at  the  interfaces  ot  such 
pulsions.  Soap^  that  are  more  easUy  wetted  out  by  the  "  oil,"  or 
are  chiefly  in  solid  or  colloidal  condition  in  the  non-aqueous  phase, 
tempCMrarily  stabilise  water-in-oil  emulsions.  The  concentration  of 
soap  at  emulsion  interfaces  may  be  regarded  as  constituting  a  third 
phase  of  the  system. 

Smith  (C.  R  ).  Neooiootine.— 0*7,  Paint  &  Drug  Reporter,  cxvii, 

no.  16.  p.  380.  New  York,  1930.  (Abstract  in  Bull.  Chem. 
Res.  Pat.  Inf.,  Ass.  Brit.  Insecticide  Manuf,  ii,  no.  9,  p.  19. 
London,  September  1930.) 

The  author  has  communicated  to  the  American  Chemical  Society 
the  results  of  his  researches  on  the  reaction  between  pyridine,  sodium 
and  oxygen.  From  among  the  substances  formed,  he  ha<  i^^i-^^fd 
/J-pyridyl  a-piperidine,  soluble  in  water  and  havinpf  properties  siiruiair 
to  those  of  nicotine.  Until  more  is  known  about  the  actual  character 
of  the  latter  substance,  this  new  body,  to  which  the  author  has  givea 
the  name  of  neonicotine,  may  be  assumed  to  have  this  constitution. 
The  new  substance  is  a  very  powerful  insecticide,  equal  and  perhaps 
superior  to  nicotine  itself. 

Kelson  (O.  A.).  Vapor  FkwmvM  of  Fomigaiiti.  HT.— 1*  !•  2»  8- 
Mca-»  taita>  and  HanddomfhaiiM.— /im^wsI.  Engng,  Chem., 
xxii,  no.  9,  pp.  971-972. 6  refs.   Easton,  Pa.,  1st  September  1930. 

A  number  of  alkyl  chlorides  have  been  tested  by  different  investi* 
gators  for  their  effectiveness  as  fumigants.  Tetra-  and  pentachloro- 
ethanes  have  shown  some  promise  against  certain  pests,  while  heaca* 
chloroethane  has  been  suggested  as  a  possible  substitute  for  iia|dithalene 
and  paradichlorobenzene  against  moths.  Results  are  here  given  in 
tables  on  the  vaj>onr  pressures  of  the  hrst  two  from  room  temperatures 
to  above  their  bnilhif^^  jxiints  and  of  hexachloroethane  from  room 
temperature  to  about  (>0  C.  In  fumigating  work  it  is  essential  to 
know  how  much  of  a  certain  fumigant  can  vaporise  into  a  fumigating 
chamber  of  a  given  size.  In  previous  papers  [R,A,E,t  A,  xvii.  729], 
of  which  the  third  was  erroneously  numbered  IV.  formulae  weregi^'eo 
by  which  these  calculations  can  be  made. 
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Woodman  (R.  M.).  Wetting,  Sinreadiiig  and  Emulsifying  Agents  for 
Use  with  Spray  Fluids.  I.  Wettera  and  Spreaders.—/  Snc. 
Chetn.  Ind.,  xlix.  no.  7,  pp.  93t-98t.  refs  11.  Emulsitiers. — 
T.c,  pp.  193T-197T,  refs.   London.  14th  February  &  18th  April 

1 330. 

A  wetter  may  be  defined  as  a  substance  that  causes  a  spray  fluid 
to  wet  the  sprayed  surface  so  that  collecting  into  droplets  is  avoided, 
and  a  spreader  as  one  that  causes  the  film  of  spray  fluid  to  extend  over 
parts  of  the  surface  that  have  not  been  directly  hit  by  the  spray.  Three 
tensions  are  involved  in  the  wetting  of  a  solid  surface  by  a  liquid,  but 
owing  to  the  impossibility  of  measuring  the  tensions  between  solid 
and  liquid  (except  in  a  few  special  cases)  and  solid  and  air,  observations 
have  been  directed  to  that  between  liquid  and  air,  commonly  referre<I 
to  as  surface  tension  of  the  liquid.  When  this  tension  is  lowered 
wetting  of  the  surface  is  obtained. 

Experiments  were  carried  out  with  a  view  to  determining  the  relative 
efficiency  of  various  substances  that  might  act  as  wetters  or  spreaders 
by  measuring  the  liquid  air  tension,  but  it  is  pointed  out  that  dis- 
crepancies may  occur  between  laboratory  results  and  spraying  practice 
owinfr  to  the  two  other  tensions.  Moreover,  the  tension  fluid/air  is 
measured  in  the  laboratory  on  a  clear  or  filtered  sohition,  and  such 
measurements  may  give  an  inadequate  conception  of  wetters  and 
sprea<krs  in  actual  practice.  The  surface  tensions  of  these  substances 
are  indicated  in  tables. 

Potassium  oleate,  sodium  resinate,  "  perminal "  (Agral  I),  and  the 
mixed  salts  from  bile  (sodium  taurocholate  and  sodium  plycocholate) 
were  the  best  wetters  and  spreaders.  Soap  would  be  ideal  were  it  not 
for  the  fact  that  it  is  in-ohible  in  })rine  and  reacts  with  the  salts  that 
cause  hardness  in  water  and  with  many  toxic  substances.  Soluble 
resinates  possess  the  advantage  over  soaps  of  being  more  soluble  in 
Mne.  and  would  be  slightly  preferable  for  natural  brine  waters.  Small 
amounts  of  salt  do  not  affect  a  1  per  cent,  sodium  resinate  solution, 
but  increasing  quantities  lower  the  surface  tension  beyond  that  of  a 
2  per  cent,  sodium  resinate  solution.  The  surface  tensions  of  many  of 
the  substances  largely  used  in  the  tield  as  wetters  and  spreaders  indicate 
tiiat  tkey  are  not  of  any  great  value,  but,  as  pointed  out  above,  factors 
other  than  surface  tension  may  be  involved  in  practice.  Although 
barium  caseinate  has  a  moderately  high  surface  tension,  it  would 
probably  serve  the  dual  purposes  of  a  stomach  poi5(Hi  and  of  a  wetter, 
spreader,  emulsifier,  or  protective  colloid  for  suspensions. 

Many  saturated  aqueous  solutions  of  liquids  possess  a  surface  tension 
considerably  lower  than  that  of  water,  even  though  the  liquids  are  .so 
slightly  soluble  as  to  be  termed  immiscible  with  water.  Some  of  these 
liquids,  such  as  aniline,  cresylic  add,  amyl  alcohol  and  pyridine,  are 
often  found  in  proprietary  sprays,  and  in  addition  to  their  toxic  action 
must  confer  wetting  and  spreading  powers  on  the  washes.  Liquid 
wetters  and  spreaders  would  probably  in  general  possess  the  advantage 
of  being  unattected  by  hard  waters. 

In  the  second  paper  the  author  discusses  emulsifiers  [cf.  R.A.E., 
A,  xvi,  423].  Experiments  in  which  10  cc.  toluene  was  emulsified 
with  5  cc.  of  1  percent,  solutions  of  sodium  resinate  in  water  of  varying 
de^ees  of  hardness  showed  that  this  emulsifier  gives  the  correct  type 
of  emulsion  in  water  of  30  degrees  of  hardness  (calculated  as  CaCO,) 
despite  the  presence  of  precipitated  resinate,  but  dilution  to  a  spraying 
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concentration  of  oil  (approximately  1-10  per  cent.)  with  unsoftenecl 
water  would  entail  risks  of  inversion.   Emulsification  with  1  per  cent. 

sodium  resinate  was  easier  in  waters  containing  a  certain  amount  of 
sodium  chloride.    Emulsification  of  toluene  was  easy  with  solutions  of 

potassium  oleate  of  0-75-2  per  cent,  and  more  difficult  with  more 
(lilutp  ones.  Benzene  appears  to  be  more  easily  emulsihed  with  this 
liiaii  toluene. 

Detailed  results  of  a  comparison  of  various  emulsifiers  of  possible 
use  in  the  preparation  of  stock  spraying  emulsions  (most  of  which, 
were  also  used  in  the  tests  on  wetters  and  spreaders),  employing  oils 
representative  of  all  types  used  for  spraying  and  weed  destruction 
and  waters  of  known  degrees  of  hardness  and  pseudo-hardness,  are 
tabulated.  It  was  found  that  an  efficient  wetter  and  spreader  is  not 
always  a  good  emulsiiier  and  vice  versa.  At  50  per  cent,  concentration 
of  oil»  certain  oils,  including  anthracene  oil  can  be  emulsified  to  give 
emulsions  of  vahie  as  sprays  (at  least  if  the  emulsion  is  used  as  soon 
as  it  is  made)  in  all  types  of  hard  water. 

An  emulsion  of  anthracene  oil  corresponds  to  winter  sprays  of 
emulsified  coal-tar  fractions.  These  oils  are  usually  obtained  as 
miscible  oils  but  might  be  supplied  commerdaUy  as  stock  emulsions, 
provided  that  a  suitable  emi&iiier  could  be  found  and  a  sufficiently 
concentrated  emulsion  produced.  Preliminary  experiments  with 
various  (  mulsifiers  showed  that  a  2  per  cent,  aqueous  solution  of  saponin 
gave  pcrfert  and  moderately  stable  80  pt-r  cent,  emulsions  of  anthracene 
oil  and  of  tlub  uii  mixed  wiiii  an  equal  volume  of  other  oils,  such  as 
tetralin  or  rape  oil.  Diluted  emulsions  made  from  the  80  per  cent, 
stock  emulsions  immediately  after  preparation  of  the  latter  are  quite 
stable  even  in  waters  of  excessive  hardness  such  as  would  not  be 
found  anywhere  in  England.  The  author  p>oints  out  that  the  addition 
of  20  per  cent,  high  boiling  phenols  to  the  high  boilnif^  neutral  material 
in  Tutin  s  experiments  did  not  niaterially  modify  the  toxicity  of  the 
latter  to  insect  eggs  [R.A.E.,  A,  xvi,  584]  and  as  anthracene  oil  should 
be  that  fraction  of  coal  tar  boiling  above  270**  C.  it  should  correspond 
to  Tutin's  mixture  of  high-boiling  neutral  material  with  high-boiling 
phenols.  If  this  is  so,  emulsions  of  this  oil  should  have  similar  ovicidril 
properties  and  yet  eliminate  the  ntressity  for  removing  the  tar  acids 
(phenols).  The  experimental  eumlsification  of  mixtures  of  anthracene 
and  other  oils  was  undertaken  with  the  idea  that  such  mixtures  might 
counteract  the  relative  inefficiency  of  the  coal-tar  fraction  against 
Capsid  eggs  and  red  spider  [Parateiranychus  pilosus,  C.  &  F.]. 

Newton  (W.)  cS:  Hasting-  (R   J  V    A  new  Sulphur-re?in  Sprajr. — 
Sci.  Agric,  xi,  no.  1,  pp.  26-28.   Ottawa,  September  1930. 

Studies  on  the  toxicity  of  solutions  of  resin  and  sulphur  towards 
fungi  have  resulted  in  the  development  of  a  new  spray,  which  is  also 
an  effective  contact  insert icide.  After  various  trials,  a  standard 
mixture  was  adopted  consisting  of  4  lb.  sulphur,  4  lb.  resin,  7  lb. 
potassium  hydroxide  and  1  lb.  water.  Sufficient  heat  is  generated 
by  the  mixture  to  fuse  the  ingredients,  which  should  be  stirred  vigorously 
while  mixing  to  i»-event  charring.  A  granular  mass  is  thus  obtained 
that  dries  to  a  granular  powder  if  spread  out  into  thin  layers  before 
the  fuse  cools.  This  dissolves  readily  in  cold  water  as  a  clear  solution 
without  Xiirther  mechanical  grinding.  Both  as  fungicide  and  in- 
secticide, 16  lb.  of  the  powder  to  200  gals,  of  water  was  found  to  be  a 
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satisfactory  strength.  The  spray  spreads  evenly  over  foiiage,  adheres 
well,  and  has  no  conspicuous  colour.  Tulip  leaves  remained  uninjured 
*^ven  with  much  stronger  concentrations,  but  young  hop  leaves  were 
slightly  Injured  at  the  effective  strength.  The  spray  instantly  killed 
Aphids  and  mites  on  the  foliage. 

UiCHAN'co  (L.  B.).    Biological  Notes  on  Adult  Leucopholis  irroraia 

Cawmlat,  with  a  Cfomidentioii  of  Beetie  CoBeeting  Campaigns 
M  a  Ibtfaod  of  Control  against  White  i3im\i$.-^PHlipp,  Agric., 
xix,  no.  3,  pp.  133-155.   Laguna,  P. I.,  August  1930. 

An  account  is  given  of  investigations  to  test  the  value  of  collecting 
adults  of  Leitcopholis  irrorata^  Chevr.,  in  order  to  lessen  the  damage 
done  by  the  larvae,  which  are  much  the  most  injurious  of  various 

''spfxies  of  white  grubs  attacking  sugar-cane  in  the  Philippines.  The 
<~"nclusion  reached  is  that  the  cu-t)peraTi\ e  collection  of  beetles  is  of 
little  value  ;  it  is  pointed  out  that  even  if  all  the  beetles  caught  were 
females*  the  number  of  inaccessible  food-plants  prevents  anything 
like  complete  collection,  while  the  limited  areas  in  which  the  soil  is 
favourable  for  oviposit  ion  narrows  the  centres  of  reproductive  activity 
of  the  surviving  gravid  females.  From  examination  of  the  catches 
in  a  number  of  districts,  the  indications  are  that  69-78  per  cent,  of 
the  beetles  caught  are  males.  During  the  lirst  few  days  after  the  initial 
appearance  of  large  numbers  of  adults,  the  remaining  percentage  is 
laigely  composed  of  gravid  females,  but  these  are  soon  replaced  by  spent 
females.  As  the  males  are  able  to  fly  considerable  distances  (at  least 
3  miles),  their  destruction  in  any  locality  is  quickly  followed  hv  the 
immigration  of  others.  The  adults  themselves  do  very  little  damage. 
The  females  examined  contained  an  average  of  3*11  to  5-2  eggs  each, 
the  indications  being  that  many  females  finish  oviposition  within 
5  da3rs  from  the  mating  flight,  and  die  soon  afterwards.  The  proportion  of 
males  to  females  in  the  open  was  highest  within  3  days  from  the  initial 
<K-currence  of  the  large  brood  of  the  year  in  a  given  locality,  many 
frniales  aj)[)arently  remaining  in  the  groun(i  tor  oviposition  ;  it  was 
low  hve  days  later  because  niajiy  females  had  become  spent  and 
returned  to  the  open,  and  was  high  again  a  month  later,  probably 
because  the  later  broods  were  small  and  many  of  the  old  females  had 
di<'d. 

Certain  other  practices  might  have  greater  success  in  reducing  damage 
by  the  grul)s.  The  actual  factors  encouraging  oviposition  in  any  area 
are  noi  fully  understood,  but  there  seems  to  be  a  persistent  corre- 
lation with  soil  pockets  or  depressions  in  which  organic  material  is 
periodically  deposited  by  floods  during  the  rainy  season.  It  might 
be  possible  to  obviate  the  formation  oif  these  foci  of  infestation  by 
artificially  diverting  flood  water  by  drainage  canals,  or  by  applying 
to  the  areas  j^rotectue  >tibstanres  such  as  coal-tar  kerosene  emulsion. 
This  acts  as  both  an  insecticide  and  repellent  and  remains  effective 
in  the  soil  for  as  long  as  two  months.  As  soon  as  infestation  is  dis- 
covered, the  infested  area  might  be  isolated  by  a  shallow  trench 
saturated  with  the  emulsion,  in  order  to  prevent  the  larvae  spreading 
to  other  parts  of  the  field.  Asa  supplementary  measure,  the  alternative 
favourite  food-plants  of  the  adults,  particularly  Spondias  purpurea 
and  mango,  growing  in  the  vicinity  of  oviposition  sites,  .should  be 
sprayed  with  an  arsenical.  The  leaves  of  these  trees  are  devoured  by 
the  females  as  soon  as  they  issue  from  the  ground.  It  might  even  be 
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advisable  to  plant  them  in  fields  that  are  regularly  infeated.  Spraying 
should  begin  when  emergence  in  any  numbers  is  hrst  noticed,  and 
be  repeat^  until  the  ovipositing  females  have  become  scarce. 

MUgvine  Idands  Deiiartment  of  Agriculture.  Bureau  of  Plant 
Industry.  Administrative  Order  No*  2. — Philipp,  /.  Ag^c,^  i» 
no.  1.  pp.  135-138.   Manila,  1930. 

This  Order,  dated  13th  January  1930,  prescribes  measures  for  the 
control  of  Prmnecoiheca  cumingi,  Baly,  which  is  declared  a  dangerous 
pest  of  coconuts  in  the  Philippinrs.  In  infested  areas,  the  beetles  are 
to  hv  caupht  with  nets  early  in  the  morning  and  destroyed,  and  in 
cases  where  hand  collection  present  difficulties,  spraying  with  Mjap- 
solution  at  the  rate  of  J-J  lb.  to  4  gals,  water,  preferably  with  the 
addition  of  nicotine  sulphate,  is  enjoined.  As  an  alternative,  calcium 
or  lead  arsenate  may  be  used  with  soap  or  some  other  adhesive.  The 
spray  should  be  directed  to  the  lower  surfaces  of  infested  leaves  where 
the  beetles  congregate.  A  hole  of  about  1  cubic  yard  is  to  be  Hue  for 
every  vSO  trees  attacked,  filled  with  infested  leaves  and  covered  with 
16-mesh  wire  gauze  to  allow  parasites  to  escape.  The  infested  leaves 
must  be  changed  at  least  once  in  10  days. 

Hammond  (A.  A.).  Codhng  Hotti  ContioL  Spraying  Taite. — /. 
Depi.  Agrie.  Victana,  xxviii,  pt.  7»  pp.  40(M20,  2  plans.  Md- 
bourne,  July  1930. 

Experiments  in  1929-30  to  determine  the  value  of  certain  sprays,, 
chiefly  proprietary  arsenicals  and  oils,  in  the  control  of  the  codling  moth. 
[Cydia  pomonella,  L.]  in  Victoria  were  conducted  in  two  ordiards.  one 
containing  apples  and  the  other  pears.  Infestation  was  very  light  iik 
the  early  part  of  the  season  ;  the  moths  appeared  very  late,  and  the 
infestation  of  pears  was  unusually  severe.  It  was  observed  that 
99  per  cent,  of  the  larvae  of  the  £rst  generation  entered  the  peaxs 
through  the  calyx  end,  whereas  only  1  per  cent,  entered  the  apples  at 
this  point,  the  majority  of  the  larvae  of  the  last  generation  entered 
the  pears  through  the  side.  Tests  of  the  previous  season  suggested, 
that  arsenical  calyx  sprays  followed  by  an  oil  spray  do  not  give  an 
effective  control  [cf.  R.A.E.,  A,  xviii,  107]  ;  the  tests  under  review 
indicated  that  a  lead  arsenate  calyx  spray  followed  by  a  combined 
spray  of  oil  and  arsenate  will  give  effective  control  against  the  first 
brocid.  The  combined  spray  will  also  control  mites  and  Coccids. 
I^oviding  that  there  is  no  re-infestation  from  a  neighbouring  orchard,, 
the  control  of  the  late  broods  in  a  normal  season  would  be  comparatively 
easy  if  an  arsenical  spray  combined  with  a  white  oil  were  used  to  control 
the  first  brood. 

The  use  of  molasses  baits  in  connection  with  these  experiments 
suggest  that  they  are  not  only  helptui  in  indicating  the  activities  of 
the  moths  but  are  also  of  consklerable  importance  as  a  direct  means  of 
control.  The  baits  were  exposed  in  2  pt.  earthenware  fern  pots,  with, 
a  flilnge  around  the  top.  plarerl  hif^  up  in  the  trees,  and  consisted 
of  crude  molasses  diluted  with  16  parts  water  to  which  brewer's  yeast 
was  added  at  the  rate  of  2  tablespoons  to  the  gallon.  It  >**as  later 
determined,  however,  that  baits  to  which  no  yeast  had  been  added 
were  equally  effective.  Between  22nd  October  and  13th  December, 
448  moths  were  trapped  in  8  pots.  6  of  which  were  only  used  up 
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15th  November.  Of  the  moths  examined  75  per  cent,  were  females ; 
these  contained  numbers  of  eggs.   In  the  warm  weather  it  is  considered 

advivahle  to  renew  the  baits  every  week.    Some  other  insects  were 
taken  in  the  pots,  but  they  did  not  include  any  beneticial  species. 

Cock  (S.  A ).  Fumigation  of  Citnu  Trees.  Eesults  of  six  Yean' 
Work.—/.  Dept.  A^ric.  Victoria,  xxviii,  pt.  7,  pp.  445-448. 
Melbourne,  July  1930. 

Since  the  fumigation  of  Ciirm  trees,  owing  to  the  failure  of  oil 
emulsions  and  other  sprays  against  the  red  scale  \Chrysomphalus  aurantii. 
Mask.]  in  Victoria,  has  been  made  compulsory,  some  193  thousand 
trees  have  been  fumigated  by  Government  outfits,  at  an  average  cost 
of  2s.  2\d.  per  tree.  Calcium  cyanide  is  now  used  for  all  tree  s,  the 
G.  fumigant  (granules)  being  employed  for  lemons  [cf.  R.A.E.,  A, 
XV,  176^,  at  tlie  rate  of  1  oz.  to  100  cu.  ft.  The  operations  sliould 
begin,  according  to  the  condition  of  the  young  fruit,  usually  late  in 
December  or  early  in  January,  provided  that  the  temperature  is  not 
lower  than  50^  F.  and  the  humidity  is  less  than  75  per  cent.,  and  should 
end  late  in  April  or  early  in  May,  by  which  time,  owing  to  the  weather 
conditions,  there  is  a  danger  of  injury  to  the  foliage  and  firuit.  The 
work  is  done  at  night. 

It  is  not  often  possible  to  obtain  complete  control  with  one  fumigation 
owing  to  factors  such  as  unsuitable  weather  and  the  resistance  of  the 
scale  at  certain  periods  of  its  growth.  Any  trees  showing  signs  of 
infestation  a  year  after  fumigation  should  be  sprayed  (during  January 
or  Ft  l)ruary)  with  a  white  oil  emulsion.  In  some  localities  the  scale 
has  inf»->-to(l  shrubs,  deciduous  fruit  trees  and  vines  growing  near 
(  ifrus  ;  s[>iaying  the  infested  plants  during  the  dormant  season  with 
an  oil  emulsion  of  the  usual  winter  strength  is  recommended. 

GouRLAY  (£.  S.).  FnUmiiiaiy  Host-list  of  the  EntomophngoM  luieli 
in  Hew  ZuHmL^BM  Dept.  5a.  Jndust.  Res,,  no.  22, 
13  pp.,  56  refs.  Wellington  [N.Z.],  1930. 

This  list  of  parasitic  and  predacious  insects  of  New  Zealand  indicates 
their  distribution  in  other  countries,  the  insects  they  attack  and  the 
stages  concerned.  General  notes  are  given  on  the  identity  and  habits 
of  certain  species. 

Leefm.ans  (S  ).  Ban  Rhvnchttes-lajl  as  mineui  in  theebiaderen.  fA 
I^rva  of  Rhynchitcs  mining  in  tlie  Leaves  of  Tea.]— ^/^c/i.  Ihcc- 
cuU,  Ned^'Ind.,  1930.  no.  3.  pp.  14^151,  8  figs.  Buitenzorg, 
1930.   (With  a  Summary  in  English.) 

A  bii.stering  of  the  epidermis  of  old  leaves  of  tea  has  been  observed 
in  Sumatra,  about  ten  acres  being  severely  affected.  It  is  due  to 
mining  by  the  larva  of  RhynchUes  sp.*  The  infested  leaves  do  not  drop 

off,  but  the  larvae  leave  them  to  pupate  in  the  soil.  The  legless  larvae 
are  yellow  and  S-6  nmi.  long.  The  ])upal  period  appears  to  be  a  short 
one.  The  adults  are  about  4-5  mm.  long,  steel  blue  in  colour,  and 
rather  thickly  covered  with  long  white  hairs.  This  new  pest  probably 
originated  in  some  wild  food-plant. 

•  We  arc  informed  by  the  author  that  this  is  a  inisidentificatioa,  the  weev? 
an  question  belonging  to  the  allied  genus  Eugnampttis. — £o. 
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Verbeek  (F.  a.  T.  H.).   Xyleborus  morigerus  BiandL  all  Wwnplant- 
lioeboek.    [X.  morigerus  as  a  Shot-hole  Borer  of  Nurserv  Plants.] 
Arch.  Thttcult.  Ned.-Ind.,  1930.  no.  3.  pp.  152-170.  4  figs..  10  refs. 

Bnitf  rz  IT-  'With  a  Summary  in  English.)    Abridged  ris 

Kiempiant-boeboek  m  thee.^/V  Bcrgcultures,  iv,  p.  402  (reprint 
3  pp.).        Batavia   19th  April  1 93U. 

During  the  last  ft  w  months  of  1929.  tea  plants,  especially  in  the 
nursery,  were  attacked  in  various  parts  of  Java  by  a  shot-hole  borer, 
Xyleborus  morigerus,  Bldf.,  all  stages  of  which  are  described.  The 
females  usually  bore  into  the  tap-root,  at  any  depth  up  to  a  foot  below 
the  surface  of  the  soil,  a  few  such  attacks  being  sufficient  to  kill  the 
plant.  A  brood-c!ianil>er  is  hollowed  out.  and  the  eggs  are  laid  there. 
Later  on.  e.specially  in  thicker  stems,  galleries  branch  oti  until  the  whole 
of  the  wood  is  perforated.  Larvae,  pupae  and  adults  occur  in  these 
mines,  but  no  eggs. 

Other  recorded  food-plants  of  this  Scolytid  are  coffee,  cacao,  cinchona* 
Cola  fUiida,  Erythrina  lithosperma,  Melia,  Leucaena  glau<:a,  diseased 
Hara,  dying  Ficus.  teak.  Schleicher  a  trijuga,  mahogany,  Desmodium, 
Croialaria  arta^yroides,  Tephrosia  maxima,  and  Cassia  mulfijic^a. 
Though  statenu-nts  in  the  literature  are  conflicting,  the  author'^ 
observations  indicate  that  A',  morigerus  specially  infests  plants  in 
shade.  This  may  be  a  reason  why  the  mines  are  usually  on  one  side 
of  the  stem.  Burning  infested  plants  at  intervals  of  a  week  might  be 
of  some  value  in  control. 


Verbeek  (F.  A.  T.  H.).  Be  DjatMindar  {Hyblaea  puera  Cfam.). 
[The  Teak  Moth.  H.  puera.]—Teci<ma,  xxiii,  pp.  104-U2,  Bui- 
tenzorg,  1930.   (With  a  Summary  in  German.) 

The  author  criticises  certain  points  in  Zondag  s  paper  on  Hyblaea 
futra.  Cram.,  in  the  Dutch  East  Indies  [RA,E.,  A,  xviii,  194],  and 

suggests  that  further  investigations  are  necessary  before  an  accurate 
estimate  can  l)e  made  of  the  damage  done  to  teak,  especially  as  other 
insects,  such  as  the  grasshopper,  Valanga  nigricornis,  Burm.,  are 
responsible  for  part  of  the  defoliation. 


Vekbelk  flv  A.  T.  H.).  De  Canthariden  op  Java.  [Meloid  Beetles 
in  Java.;— r^c/owa,  xxiii.  pp.  304-308,  2  pis.  Buitenzorg,  1930. 
(With  a  Summary  in  English.) 

The  Meloid  beetles.  Epicatda  ruficeps;.  III..  Mylabris  pjtsiulaia, 
Thunb.,  and  M.  cichorii,  L.,  are  brietly  ilescribed.  The  larvae  of  the 
first  two  are  known  to  infest  the  egg-pods  of  Valanga  nigricornis, 
Burm.,  in  Java,  and  the  third  also  probably  does  so.  Each  larva  re- 
quires one  egg-pod  for  it^  development,  thus  destroying  from  40  to 
70  eggs.  Adults  of  E.  nificrps  occur  in  teak  forests  from  December 
to  May,  and  those  of  M.  pustidata  from  December  to  August.  Tn  some 
years  they  are  very  abundant.  Both  species  of  Mylabris  api>ear  to 
feed  in  the  adult  stage  on  the  flowers  of  various  plants,  and  perhaps 
also  on  the  half-ripe  fruits.  E.  ruficeps  seems  to  feed  exclusively  on 
the  leaves,  maize  being  one  of  the  plants  attacked. 
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Verbeek  (F.  a.  T.  H.).  Enkele  aanteekeningen  over  den  kevet 
Epicauta  ruficeps  DL  [Some  Notes  on  E.  rufkeps.] — Natuurk. 
Tijdschr.  Ned,'Ind„  xc,  pp.  85-^2.   Batavia.  1930. 

Epicauta  ruficeps,  111.  Tste  preceding  paperj  oviposits  in  the  ground. 
On  hatching,  the  young  triungulin  larva,  which  is  very  active  and  can 
live  for  a  long  time  without  food,  searches  for  the  egg-pods  of  Valaneia 
nigricamis.  Burm.,  and  possibly  other  grasshoppers,  within  which 
it  feeds  and  undergoes  hypermetamorphosis.  After  the  last  moult, 
the  larv^a  burrows  dteper  into  the  ground  and  passes  through  a  rest- 
period  before  pupating.  The  adults  appear  about  December  and  live 
for  about  four  months,  sometimes  causing  extensive  injury  to  crops. 
The  abimdance  of  this  Meloid  varies  in  different  years  and  appears 
to  depend  on  the  number  of  grasshopper  eggs. 

KuijPER  (J.).  Kalkaiieiiaat  vergeleken  met  loodarsenaat  als  bertrijd- 

ingsmiddel  tegen  rupsen  in  Deli  tabak.  Calcium  Arsenate 
compared  with  Lead  Arsenate  for  combating  Caterpillars  on 
Tobacco  in  Deli.j —  Viugschr.  Deli  Proefsf.,  no.  52.  4  pp.  Medan, 
July  1930.  Also  in  Al^em.  LandbWkBl.  NeU.-Ind.,  xv,  no.  6. 
pp.  161-162.   Bandoeng,  9th  August  1930. 

Field  e.xperinunts  with  insecticides  atrain^t  Lt  pidopterous  pests  of 
tobacco  in  Deli,  Sumatra  were  continued  in  1930  [cf.  K.A.E.,  A, 
xviii,  339],  dusts  of  calcium  arsenate  and  lead  arsenate  being  used. 
The  latter  proved  definitely  superior*  and  is  less  injurious  to  the  leaves. 

Georgi  (C.  D.  V.)  &  CuRTLER  (E.  A.).  Hm  peiiodie  Harvestiiig  of 
Tttba  Eoot  {Dcrris  elliptica,  ^mih.)— Malayan  A(^ric.  xvii, 
no.  9,  pp.  326-^334.   Kuala  Lumpur,  September  1929. 

The  results  of  an  investigation  into  the  variations  in  the  amounts 
€f  ether  extract  obtained  from  Denis  ellipHca  of  varying  ages  show 
that  if  both  the  yield  of  the  root  and  the  amount  of  ether  extract 
is  considered,  the  optimum  age  for  harvesting  is  when  the  plants  are 
25  months  old. 

Georci  f(  D  \'.).  Variations  in  the  Amount  of  Ether  Extract  oi 
Tuba  Root  {Derris  malaccensis,  Praiu). — Malayan  A^ric.  J.,  xvii, 
no.  10.  pp.  361-363.    Kuala  Lumpur,  October  1929 

The  results  of  analvsis  show  that  the  amount  of  ether  extract  <'b- 
tained  from  the  erect  form  of  Dtrn's  nmlacctusis  i-  f^reatly  in  exci  ^s 
of  that  from  D.  ellipHca.  The  optimum  age  for  harvesting  appears 
to  be  when  the  plants  are  23  months  old. 

Pagden  (H.  T.).  a  fHwUmiiiaiy  Aoeoont  ol  three  Kioe  Stem  Boms. 

— [Bn//.]  Dept,  Agric,  S.S.  &  F.M.S..  Sci.  Ser.  no.  1,  30  pp., 
1  pl.»  7  figs.,  5  refs.   Kuala  Lumpur,  June  1930. 

A  detailed  account  is  given  of  the  bionomics  of  DitUraea  auriciiia, 
pudg.,  Sch&enohius  bipuncHftr,  Wlk.  (incertellus,  Wlk.)  and  Sesamia 
inferens,  \V\k..  attacldng  rice  in  Malaya  [cf.  R,A,E.,  A,  xviii,  593], 
and  all  stages  of  these  moths  are  described.  The  larvae  of  D.  auricilia 
^tch  in  4-7  days,  and  usually  pupate  after  a  month,  the  pupal  period 
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lasting  4-12  days.    They  normally  develop  in  growing  rice  stems, 
but  can  live  and  feed  in  damp  stubble  provided  that  it  is  not  rotten- 
The  incubation  period  of  Schoenobius  lasts  5-7  days,  the  larval  about 
35  and  the  pupal  about  8-12.   The  eggs  of  Sesamia  hatch  in  4-5  ^ys  i 
the  average  larval  period  for  29  individuals  lasted  42-5  days,  and  the 
pupal  period  for  27  individuals  10-7  days.  Schoenobius  incerffflns  has 
not  been  found  on  any  food-plant  other  than  rice  ;    Sesamia  feeds  on 
maize,  sugar-cane,  Paspalum  commersoni  and,  experimentally,  Eleusine 
indica,  and  D.  auricilia  oh  maize  and  Scirpus  grossus.  The  last-named 
plant,  which  is  also  occasionally  attacked  by  Sesamia,  is  allowed  to 
grow  up  after  the  rice  harvest  and  is  cut  down  below  the  water  level 
and  allowed  to  rot,  thus  providing  manure  for  the  following  planting 
season.    Examination  showed  that  Inrvae  of  Diatraea  were  present 
the  slieathing  leaves  and  in  the  stems,  and  healthy  larvae  were  found 
a  foot  below  the  surface  of  the  water  ten  days  after  the  rice-tields 
had  been  flooded. 

As  suggested  methods  of  controUing  these  borers,  which  include 
flooding,  the  use  of  light  traps  and  alteration  in  the  time  of  planting, 
do  not  appear  likely  to  be  of  much  value,  attention  has  been  directed 
to  the  p()ssibility  of  utilising  indigenous  parasites  ^^pe  next  paper]. 
The  species  obserx  ed  parasitising  the  eggs  of  D.  auricilui  were  Tricita- 
gramma  nanum,  Zehnt.,  a  Scelionid,  ?  Phanurus  bencjiacns,  Zehnt., 
and  possibly  a  Mymarid,  }Paranagrus  optabilis.  Perk.,  which  may, 
however,  have  been  parasitising  Fulgorid  ova  underneath  the  egg  mass 
from  which  it  appeared  to  emerge.  The  Braconid,  Apantetes  flavipes. 
Cam.,  was  reared  from  the  larv-ae  and  a  Chalcidoid  from  the  pupae. 
The  only  parasites  obtained  from  SclwerwhiHs  bipunctifer  were  T, 
nanum  and  Phanurus  bcnrficirns.  attacking  the  eggs,  and  a  Nematode, 
M ermis  sp.,  recorded  from  an  aduit.  No  egg  parasite  has  been  recorded 
from  Sesamia  in/erens,  but  T,  nanum  will  attack  exposed  eggs  in  the 
laboratory.  The  Tachinid,  Winihemia  semiberbis,  Bezzi,  and  an 
Ichneumonid,  Xanthoptmpla  sp.,  have  previously  been  reared  from 
the  larvae  and  pupae  respectively.  The  Chalcid  obtained  from  the 
pupae  of  D.  auricilia  also  parasitises  a  high  percentage  of  those  of 
Sesamia,  which  usuallx'  occur  outside  the  stem  of  the  rice  plant,  more 
than  60  individuals  benig  lound  in  one  pupa. 

Of  the  two  egg  parasites,  Trichogramma  nanum,  the  inunature  stages 
of  which  are  described,  was  found  to  be  easily  handled  and  to  attack 
readily  the  eggs  of  Sitotroga  cereaiellat  01.,  but  at  first  the  parasites 
obtained  from  such  oviposition':  were  smaller  than  the  original  brood, 
and  the  percentage  of  parasitism  decreased  for  each  generation.  When 
the  Weakly  parasites  were  supplied  witli  ova  of  D.  auricilia  before  they 
reached  complete  exhaustion,  however,  the  ensuing  generation  was 
found  to  regain  its  vitality  completely.  The  loss  of  vitality  was 
thought  to  be  due  to  the  parasites  receiving  insufficient  nourishment, 
but  later  they  were  found  to  be  adapting  themselves  to  breeding  in 
the  eggs  of  Sifofrcnya.  In  the  laborator\'  it  is  difficult  to  obtain  a  high 
percentage  of  parasitism  with  Schoenobius  unless  the  covering  of  scales 
is  removed  from  the  egg-mass.  The  female  parasite  may  oviposit 
immediately  after  emergence,  pair  and  then  continue  egg-laying.  The 
life-cycle  from  egg  to  adult  lasts  6-8  days.  From  1  to  15  larvae  may  be 
found  in  a  single  parasitised  egg ;  this  may  be  due  to  polyembryony 
or  more  probably  to  several  females  ovipositing  in  the  same  host  egg 
owing  to  the  confined  space  in  the  laboratory. 
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ftiiLLER  (N.  C.  E.)  &  Pagden  (H.  T.).  An  Attempt  to  ocmtiol  Pftdi 
BoTeTa-^Malayan  Agric.  xviu,  no.  7.  pp.  334^340. 1  pL,  3  refs. 
Kuala  Lumpur,  July  1930. 

Much  of  this  information  on  the  control  of  rice  borers  in  Malaya  has 
been  noticed  from  the  preceding  paper.  Scsamia  inferens,  V)lk.,  is 
primarily  a  pest  of  sugar-cane,  but  was  found  infesting  rice  crops  that 

immediately  followed  cane.    Where  rubber  replaced  the  sugar-cane, 
the  moth  died  out.  and  rice  subsequently  planted  near  the  rubber  was 
trte  from  infestation.    Breeding  operations  were  begun  in  July  1929 
on  Triclwgrammananum//,'e\\nt., "which,  parasitises  the  eggs  of  Diatraea 
4uHciUa,  Dudg.,  and  Sekoemibius  bipunctifer,  Wlk.  {incertellus.  Wlk.). 
The  technique  followed  in  the  breeding  operations  is  that  devised  by 
Flanders  [cjf.  R.A.E.t  A,  xvii,  455,  etc.],  with  slight  modifications. 
The  epgs  of  Sitotroga  cerealella,  01.,  the  laboratory  host,  are  fastened 
to  cards  by  a  solution  of  chromed  gum  tragacanth,  wliich  is  easier  tO 
handle  than  shellac.    A  card  holding  10,000  eggs  is  placed  in  a  glass 
tube,  uitu  tlie  open  end  of  which  is  inserted  a  smaller  tube  containing 
some  2,000  parasites.  The  tubes  are  then  placed  in  a  hole  in  a  wooden 
box,  the  tube  containing  the  eggs  being  in  the  \^^t  and  that  containing 
the  parasites  in  the  dark.   The  latter  are  attracted  to  the  light  and 
ovipo«;it  in  the  eggs.    They  arc  kept  working  at  night  by  a  powerful 
flood  light,  and  about  90  per  cent,  of  the  eggs  are  parasitised.  From 
1st  January  to  30th  June  1930  an  average  of  25.735  parasites  was 
despatched  daily  from  the  laboratory  for  subsequent  release.  The 
method  of  liberation  is  described.  From  the  results  obtained  in 
experimental  plots,  the  parasites  appear  to  have  checked  the  stem- 
borers  at  the  growing  period  and  at  the  earl>  stages  of  the  flowering 
and  ripening  of  the  crop.    The  ar^ns  to  windward  of  the  main  ex|>rri- 
ment  showrf]  a  considerabh-  hrav  in  infestation  by  stem-borers  than 
did  the  coJuuised  area  or  those  to  leeward  of  it,  the  parasites  being 
distributed  by  the  wmd. 

C[ORBETT]  (G.  H.).   Entomolocktl  Holei.   Seoond  Qnailer,  1980.^ 

Malayan  A^e,  xviii,  no.  7,  pp.  359-362.  Kuala  Lumpur, 
July  1930. 

Notes  are  given  on  insect  pests  recorded  in  Malaya  during  the  second 
<]uarter  of  1S30.  The  Meloid,  Epicanda  ruficeps.  111.,  was  very  numerous 
on  vegetables.  The  increase  of  the  beetle  is  generally  associated  with 

grasshopi>ers  or  locusts,  on  the  eggs  of  which  the  larvae  feed, 
hut  these  did  not  appear  to  be  iimivually  numerous  in  the  districts 
concerned,  tliough  Locusia  migratuna  mia^ratorioide^,  Rch.  &  Frm., 
^s  observed  elsewhere.  This  locust  was  lirst  recorded  in  Malaya  in 
191 1 .  but  it  had  not  been  observed  since  1919.  Coconuts  were  damaged 
hy  Orydes  rhinoceros,  L.,  and  Rhynehophorus  sehach,  Oliv.  [ef.  RA,E,, 
A,  xvi,  301].  Slight  injury  was  also  caused  by  larvae  of  Parasa  lepOa, 
Cram.,  which  are  parasitised  by  A panteles parasae,  Rohw.  ;  Aleurodicus 
destructor,  Mackie,  was  noticed  on  two  occasions.  A  table  is  given 
showing  that  weekly  collections  of  cohee  berries  during  May  and  June 
l^ave  reduced  the  percentage  of  infestation  by  Stephanoderes  {Cry- 
phalus)  hampei,  Ferr.,  in  two  areas  [xviii,  S09].  The  caterpillars  of  the 
>^otodontid,  SUmropus  lichemna,  Butl.,  attack  gutta-percha  [Palo- 
^Mtum],  in  some  cases  defoliating  the  plants.  Outbreaks  of  this  moth 
appear  to  be  sporadic,  occurring  at  considerable  intervals.  The  egg 
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stage  occupies  5  ds^ys,  the  larval  1 7  and  the  pupal  9.  No  larvae  hatched 
from  eggs  sprayed  with  a  solution  of  8  oz.  kainit  to  1  f<al.  water. 
Calcium  cyanide  has  proved  very  ethcacious  against  the  (\rambycid, 
Pachyteria  inrescens,  Pasc.,  boring  in  gutta-percha.  The  numbers  of 
Tfieh^ramma  nanim,  Zehnt.,  liberated  for  the  control  of  rice  stem- 
borers  has  been  reduced  to  20,000 every  three  days  [see  preceding  paper] 
in  order  to  allow  f>f  an  increase  in  the  supply  of  eggs  of  the  host.  5i<o- 
trof^a  cerealella,  Ol.  Several  altiTnatiw-  food-plants  of  Diatraeo- 
auricilia,  Dud^j.,  ha\'e  l)ren  recorded,  including  Hymenachne  myuros, 
Sacciolepis  myosuroides,  Setaria  rubiginosa  and  Oryza  latifolia.  An 
egg  parasite  oi  Sesama  [inferens,  Wlk.],  has  been  found,  but  it  is  thought 
to  be  too  large  to  breed  in  SiMroga  eggs.  Spodoplera  maurUia  Bowd.^ 
damaged  rice  in  nurseries  in  June. 

Takahashi  (S.).  Insect  Pests  o!  Fruit  Trees.  [In  Japanese.] — Vols,  i 
&  ii,  1224  pp.   Tokyo,  Meibundo,  1930.    Price  y.7-3  per  vol. 

Illustrated  descriptions  are  given  of  over  500  species  of  insects 
injurious  to  fruit  trees  in  Japan,  including  210  on  pear,  180  on  apple 
and  130  on  Citrus,  with  notes  on  their  bionomics  and  control. 

Yamazaki  (Y  ).  a  Pest  of  Tectona  grandts,  Hyhlaea  puera,  Cram. 
[In  Japanese.] — Taiwan  Sanrin  Kaiho  {Rep.  Formosan  For. 
Soc.],  no.  54,  pp.  5-12.   Taihoku.  1930. 

A  description  is  given  of  the  Noctuid.  Hvhiaca  pucra.  Cram.,  which 
occurred  in  great  abundance  in  May  and  June  193()  in  the  southern  half 
of  Formosa  and  defoliated  teak  (Teckma  grandis),  though  the  young 
trees  were  not  injured.  Parasites  of  the  larvae  included  Ecktkromorpha 
notulatoria.  F..  Hcmipimpla  rugosa.  DeG.,  Tlieronia  zchroides,  Krieg., 
and  Brachymeria  obscuraia,  Wlk.,  and  various  birds  attacked  both  larvae 
and  pupae. 

Kabikaki  (T  )  \  hvASA  (T).  A  preliminary  Note  on  the  minimum 
Intensity  oi  Illuminatiou  inducing  photic  Reactivity  oi  the  Rice 
Bow  KoHl — Oyo-Dobuts,-Zasshi,  ii.  no.  1,  pp.  1-4.  Tokyo, 
March  1930. 

Experiments  in  Japan  with  Chih  simplex,  Butl.,  showed  it  to  react 
to  light  of  a  very  low  intensity. 

Eggers  (H  ).  Hene  Xyleborus-Mmk  (OoL  Soolytidae)  ans  IndieiL— 
Ind.  For.  Rec,  xiv,  pt.  9,  pp.  177-208.   Calcutta,  1930. 

The  author  describes,  from  material  sent  to  him  by  C.  F.  C.  Beeson 
from  India  [see  next  paper],  41  new  species  and  3  new  varieties  of  the 
genus  Xyleborus,  and  erects  a  new  genus,  Pseudoxyleborus. 

Beeson  (C.  F.  C.)  .  The  Biology  of  the  Genus  Xvleborus,  with  more  new 
Species.-  For.  Rec,  xiv,  pt.  10,  pp.  209-272,  2  pis..  8  figs. 
Calcutta,  1930. 

Eleven  new  species  and  one  new  variety  of  the  genus  Xyleborus  arc 
described,  and  a  key  is  iriven  to  t!ie  'aperies  allied  to  A*,  attdomancnsis,, 
Bldfd.,  among  which  there  has  been  some  confusion. 
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In  thv  second  section  of  the  paper.  tUv  autlior  summarises  the 
available   biological   information   on    Indian   species   of  Xyleborus, 
I  from  data  accumulated  during  the  past  15  years  by  extensive  collection 
I  in  the  forests  combined  with  breeding  out  from  infested  logs  in  specially 
devised  cages  in  the  insectary  at  Dehra  Dun.    A  list  is  given  of  the 
specit  s  of  which  at  lea^^t  one  identified  food-plant  i^  known,  their 
distrihntion  bcmi<  recorded  by  forest  ranges,  reserves  and  divisions. 
I  Ap{H'nded  is  an  alphabetical  index  to  the  trees  recorded  as  food-plants, 
with  the  ^ptcies  boring  into  each. 

■■  Ramakrisitna  .\vv\r  (T.  \  V  A  Contribution  to  onr  Knowledge  of 
South  Indian  Coccidae  (Scales  and  Mealybugs).  /?7f//.  Imp.  Inst. 
A^ric.  Res.  Pusa,  no.  197,  v-f73  pp.,  31  pis.,  9  hgs.  Calcutta, 
\93(). 

This  revised  edition  of  an  earH»  r  bulletin  on  the  Coccids  of  South 
India  [R.A.E.,  A,  viii.  146j  includes  a  considerable  amount  of  sup- 
plementary information.  Keys  to  the  subfamilies  and  genera  are 
given. 

Paoli  (G  ).  Notizie  sull^arricciamento  del  cotone  nella  Somalia 
italiana.  [Notes  on  Leaf-crinkling  in  Cotton  hi  Italian  Soniali- 
land.] — Rassegna  econ.  Cohmet  1930,  no.  3-4,  reprint  15  pp.. 
ISrefs.   Rome,  1930. 

Crinkling  of  the  leaves  of  cotton  has  been  observed  in  various  parts 
of  Africa,  but  appears  to  occur  only  in  the  presence  of  the  Jassid, 
Empoasca  facialis,  Jac,  and  to  be  due  to  the  effect  of  the  insect's 
saliva  and  not  to  the  transmission  of  a  virus  capable  of  development 
after  inoculation.  The  symptoms  decrease  at  the  end  of  the  season, 
and  this  has  usuall\-  be  en  tlimight  to  be  due  to  the  advent  f)f  the  rains  ; 
as  regards  Italian  Sumaiiland,  however,  the  author  attributes  it  to  a 
Mymarid  parasite,  Anagrus  [scasseUaiii,  Paoli]  that  attacks  the  eggs  of 
E,  facialis. 

The  resistance  of  certain  varieties  of  cotton  to  Jassid  attack  is 
discussed. 

Paou  (G.).  Un  Mimaride  nuovo  della  Somalia  {Anagrus  scassellatii, 
PlMdi)*  [A  new  Mvmarid  from  Soinililatid  Mttii.  Soc.  ent. 
ital.,  ix,  pp.  228-245,  3  figs..  13  refs.    Genoa,  11th  October  193(>. 

Anagrus  scassellatii,  sp.  n.,  described  from  Italian  Somaliland, 

parasitise^  the  eggs  of  the  Jas>i(Is.  Efnpoa<;ca  facialis.  Jac,  on 
cotton  and  castor-oil  plant  [Kicinus  commtmist],  and  E.  dolichi,  Paoli 
(MS.),  on  Duiichos  [see  preceding  paper j. 

Pettev  (F.  W  )  Control  of  Mealybug  on  Pears.  Spray  Experiments 
during  1929-30.— /''m^-  6*.  Afr.,  reprint  no.  47,  4  pp.  Pretoria, 
July  1930. 

Sprnvin?  experiments  carried  on  in  Cape  Prnvinre  dnrincr  1929-30 
a«r.ain'-t  the  mealvbug  ^ P^fudococcn^  marititmts,  Hhrh.j  on  pears 
indicated  that  only  oil  sprats  are  etleciive.    In  districts  where  the 
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infestation  on  late  maturing  pears  is  severe  and  the  summer  tempera- 
ture high,  however,  sprays  of  winter  and  summer  oils  with  or  without 
nicotine  sul|>hate  proved  unsatisfactory,  programmes  that  effected, 
control  bring  too  expensive  or  injuring  the  trees.    It  would  appear 

that  a  satisfactory  spray  would  have  to  contain  an  oil  that  is  light 
in  viscosity  and  of  fairly  low  refinement,  the  emulsion  being  made  on 
the  farm  to  lessen  the  expense,  and  that  two  winter  applications,  at  an 
interval  of  about  sbc  weeks,  of  a  spray  containing  about  8  per  cent . 
actual  oil  would  have  to  be  applied,  provided  that  the  trees  can  tolerate 
•it.  In  these  districts,  wiping  the  fruit  might  prove  less  expensive. 
In  a  district  wliere  the  infestation  on  late  maturing  pear?  preceding 
the  sprays  was  fairly  light  and  the  summer  temperature  coni])aratively 
low,  various  spray  programmes  were  tried  with  fair  succtss.  Five 
applications  of  0-75  per  cent,  medium  grade  summer  oil  plus  40  per 
cent,  nicotine  sulphate  (1  :  800),  or  1  per  cent,  with  nicotine  sulphate 
(1 : 1»600),  applied  as  a  substitute  for  the  last  five  of  the  eight  lead 
arsenate  sprays  used  in  the  control  of  the  codling  moth  [Cydia  pomon- 
ella,  L.]  were  effective  against  both  pests  [cf.  R  A  E.,  A,  xviii.  102]  ; 
these  sprays  followed  the  usual  winter  oil  spray  (4  per  cent,  actual  oil), 
which  by  itself  somewhat  reduced  the  severity  of  infestation  by  the 
mealybug.  In  a  small  scale  test  on  late  pears,  seven  applications  of 
2  lb.  artificial  cryolite  and  }  pint  fish-oil  in  40  gallons  water  appeared 
to  be  exceedingly  satisfactory,  the  codling  moth  infestation  being  1  -8 
per  cent,  as  compared  with  6*7  per  cent,  with  lead  arsenate,  and  less 
than  0-5  per  cent,  of  the  pears  being  lightly  infested  with  mealybug. 
This  test  requires  conlirmation  before  reliable  conclusions  can  be 
obtained  and  credit  definitely  given  to  the  s])ray  for  the  disappearance 
of  the  mealybug.  On  pears  ripening  in  midsummer,  the  number  of 
summer  oil  or  oil-nicotine  sprays  can  be  reduced  to  2  or  3.  The  first 
application  should  be  made  from  mid-November  to  1st  December 
before  any  mealybugs  are  in  the  calyx  of  the  fruit.  The  conditions 
during  these  experiments,  however,  were  not  typical  of  the  most 
important  pear-producing  areas,  where  the  summer  is  hotter  and  drier. 

In  the  winter,  all  loose  bark  and  egg  clusters  should  be  brushed  off 
the  trees  on  to  sheets  of  hessian,  and  burnt  before  any  spray  programme 
is  begun.  To  prevent  the  reinfestation  of  the  trees  by  mealybugs  from 
the  soil,  the  orchard  should  be  ploughed  either  before  or  immediately 
after  the  winter  spray.  In  cases  of  severe  infestation,  pruning  should 
follow  the  winter  spraying.  As  mealybugs  frequently  collect  in  the 
hessian  bands  used  for  trapping  the  codling  moth,  these  shotdd  be 
removed  and  dipped  in  boiling  water  in  earl\*  autumn,  and  the  trunks 
under  them  brushed  with  an  emulsion  of  S  per  cent,  actual  oil.  In 
cases  of  severe  infestation,  the  bands  should  be  kept  on  the  trees  during 
the  winter  and  cleaned  every  two  months  if  necessary. 

BoDE^■^^!^tl  i  K  S.V  Contribution  to  the  Knowledge  ol  Citrus 
Insects  in  Palestine,  iii.  On  the  Zoogeography  and  Ecology  of 
Citrus  Insects,  particularly  those  ot  Palestine  and  Mediterranean 
Countnes. —  Huuur,  m,  no.  1,  corrected  reprint  19  pp.  Tel-.^viv, 
January  1930, 

.Although  the  insects  found  on  Citrus  in  Palestine  comprist^  over 
fifty  species  (which  are  here  listed  according  to  the  part  of  the  plant 
they  attack),  the  dangerous  ones  are  relatively  few  in  number  and  of 
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berely  local  importance.   Most  of  them  are  widespread  in  the  tropical 

md  subtropical  regions  of  thf  old,  and  to  a  certain  extent  of  the  new, 
ivorld  and  are  exceedingly  poiyphagous.  The  only  species  confined 
to  Citrus  are  the  Aphid,  Toxoptera  anrantii,  Boy.,  and  the  blu^^om 
moth,  Prays  ciiri,  Mill.,  and  these  are  both  minor  pests,  and  are  not 
native  to  Palestine.  Of  the  Coccids,  which  are  among  the  most 
important  pests,  ChrysompHaUts  ficus,  Ashm.  {aonidum,  auct.)  has 
hitherto  been  confined  to  the  north  of  Palestine.  C.  anrantii.  Mask., 
i«  only  found  in  sunny  parts  of  orange  grnvfs.  and  Icerya  purchasi. 
Mask.,  and  Ceroplastes  floridensis,  Comst.,  occur  in  any  numbers  only 
in  entirely  shaded  spots.  The  attack  on  the  different  species  of 
Citrus  varies  considerably ;  it  is  thought  that  the  increase  in  the 
nwnbers  of  Chrysomphcam  tmrmttU  may  be  connected  with  the 
increasing  use  of  chemical  fertilisers. 

It  is  probable  that  the  presence  of  weeds  has  a  great  deal  to  do  with 
the  occurrence  of  some  of  these  pests  ;  for  example,  large  numbers  of 
Pseudococcus  citri,  Risso  (a  major  pest)  are  frequently  found  in  winter 
on  the  roots  of  Polygonum  equisetijorme,  and  Ceroplastes  floridensis 
and  /.  purchasi  develop  on  the  same  plant  above  ground.  During 
Jantiary  and  February  the  weeds  growing  on  swampy  soil  in  orchar<te 
'are certainly  a  favourable  breeding-ground  for  the  Lygaeid,  Dionconoius 
cruentatus,  Brulle  [R.A.E.,  A,  xvii,  426].    Ceraiitis  capitata,  Wied. 
(Mediterranean  fruit -fl\  )  also  finds  in  various  other  fruit  trees,  and 
particularly  in  the  hedges  of  Opuntia  ficus-indica  in  the  coastal  plain, 
host-fruits  that  are  not  available  in  the  orange  groves  during  certain 
I  seasons  of  the  year.   Climate  is  known  to  have  a  very  great  influence 
,  on  the  epidemiology  of  citrus  insects,  both  summer  and  winter  con- 
ditions being  very  unfavourable  to  them,  and  a  number  of  beneficial 
insects  die  off  imder  the  same  conditions.    Cryptolaemus  montrtrnzieri, 
Muls.,  was  introduced  but  could  not  survive  the  winter  [xvi,  630]. 
Several  other  beneficial  insects,  including  several  Encyrtid  parasites, 
occur  without  producing  much  effect,  and  Novius  cardinalts,  Muls., 
is  so  much  more  affected  by  the  heat  of  summer  that  /.  purchasi  begins 
its  autumn  development  before  the  predator  becomes  active. 

The  most  dangerous  pest  of  dims,  which  does  not,  however,  belong 
to  the  indigenous  fauna  of  Palestine,  is  the  locust  Schistocerca  gregaria, 
I  Forsk.,  which  may  do  immense  damage  when  present  in  large  numbers. 
Others  sections  of  the  paper  deal  with  the  more  nn|X)rtant  citrus 
i)ests  of  the  Mediterranean  region,  with  notes  on  their  distribution  ; 
and  the  relations  between  the  distribution  of  the  species  of  Citrus  and 
of  the  Coccids  that  attack  them  in  various  regions  of  the  world. 


Sachti  f  PEN  (H.).  KnaUiiiien  der  gonifawt  A.  Dio  tMsciiMi 
Schadlinge.  [Diseases  of  Conifers.  A.  Animal  Pests  ] — Beiss- 
>  T  K  I ITSCHEN.  Handb.  Nadelhoizkunde,  pp.  661-712,  24  %s. 
Berim,  1930. 

"Hiis  section  of  a  general  text-book  on  conifers  deals  with  the  pests 
attacking  them  in  Germany  and  neighbouring  countries,  nearly  all  of 
these  being  insects.  A  brief  account  is  given  of  the  more  important 
P^^ts,  including  particulars  of  the  injury  they  cause,  and  in  some  cases 
notes  on  their  bionomics  and  control. 
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VON  Oettixgen  (H  ).  Die  Rispengrasgallmucke,  ein  bisher  unbekannter 
Schadling.  'The  Meadow-n-ns-;  Gall-midgc,  a  Iiirherto  iinknowni 
Pest.] — 3.  \V midervcrsammi .  dcuis,  Eni.  Giessen,  pp.  112-115, 
2refs.   Berlin,  1929. 

\  loss  of  90  per  cent,  of  the  seed  of  Poa  pratensis,  grown  for  set d  in 
1926  near  Stettin,  was  found  to  be  due  to  attack  by  a  gall-niitige. 
It  is  stated  in  a  footnote  that  this  Ceddomyiid  has  not  yet  been  described, 
but  a  figure  was  publishedas  a  supplement  to  an  article  in  Illustr.  Land" 
wirtschaftl.  Zti^.,  xlvii,  1927,  p.  659.  The  adults  are  on  the  wing  for 
3-4  days  and  lay  their  eggs  in  the  bnds.  The  larvae  hatch  in  a  few  days 
and  Slick  the  plant  juices,  destroying  the  inflorescence.  After  about 
25  days,  they  crawl  into  the  soil,  where  they  hibernate  in  cocoons, 
pupation  taking  place  in  the  spring.  The  larvae  require  a  certain 
amount  of  moisture,  and  frosts  are  necessary  for  the  insect  to  complete 
its  development.  Since  the  adults  fly  only  in  warm,  calm  weather, 
a  low  temperature  during  flowering  is  favourable  to  the  grass.  The 
best  control  is  earlv  mowing  of  the  attacked  meadows  and  a  heavy 
manuring  wiiii  kaniii  immediately  after  cutting  the  seed  to  kill  the 
larvae. 

Braun  (K.).  Tiitiglnittbeiiehi  der  Bjotoghehgn  Beichsanstalt  for 
Land-  and  Fbntwirtschatt,  ZweigiMfo  Stade,  fttr  die  Zett  vom 

1.  April  1929  bis  81.  Blarz  1980.  [Report  from  1st  April  1929  to 
31st  March  19»i()  of  the  Stade  Branch  of  the  Imperial  Biological 
Institute  for  Agriculture  and  l-orestry.] — AlUander  Zig.,  1930, 
nos.  76-107,  reprint  8  pp.    Jork,  1930. 

The  eggs  of  Pf^vlh  mali,  ^(  lini..  were  not  injured  by  the  sevrre 
winter  of  1928-29  in  the  fruit-growing  districts  of  the  Lower  i-lbe, 
and  serious  damage  was  caused  to  apple  where  spraying  with  carho- 
lineum  was  neglected.  In  recent  years  the  strawberry  weevil, 
AnUtonomus  rubi,  Hbst.,  has  caused  crop  losses  of  up  to  50-70  per  cent, 
near  Hambtirg  and  Liibeck.  The  young  adults  bore  into  thi  st  rawberry 
stems  for  some  time  after  the  crop  has  been  harvested.  Bee-keeping 
in  North  Hano\'er  is  economic  only  h\'  reason  of  the  presence  of  heather 
(Calluna  vulgayis),  and  the  Galerucid,  Luchmaea  suiuralis.  Thorns., 
destroys  many  flower-buds  and  thus  reduces  the  honey  crop.  EmiV' 
monia  {Grapholitha)  woeberiana,  Schilf.,  and  Cossus  cossus,  L.,  caused 
very  severe  damage  to  cherry  in  one  locality.  P^dichlorobenzene 
gave  good  results  experimentally  against  cockrliaffT  larvae,  which  in 
1928  had  caused  los'jes  estimated  at  about  £3,500  in  a  forest  niirserv 
near  Liibeck.  Chcimatobia  brumata,  L.,  had  an  uninterruj)ted  flight- 
period  from  16th  October  to  4th  December.  The  adults  lived  for  15--20 
days. 

Reichert  (A.).  BoientchiidliiigB.  [Rose  Pests.]^/)t>  kranke  Pflanu, 
vii.  no.  8,  pp.  101-103,  1  pi.   Dresden,  1930. 

Torfrix  (Cacoeeia)  rosana,  L..  is  a  common  pest  of  roses  near  Leipzig. 
The  larvae  probably  hatch  in  autumn  and  hibernate  under  fallen 

leaves  [cf.  R.A.E.,  A,  xvii,  124].  They  spin  the  rose  leaves  together, 
the  flower-bud  being  sometimes  included.  They  are  parasitised  by  the 
Ichneumonids.  Phylodiiius  sf[:mcnlator,  Grav.  (Lissonoia  pectoralis. 
Gray.)  and  Pimpla  tnaculatvr,  i*. 
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Baunacke  ( — ).  Eine  eigenartige  Knospenverderbnis  an  Gartennelken. 
[A  peculiar  Injury  to  the  Buds  of  Garden  Carnations.] — Die 
kranke  Pflame,  vii.  no.  8«  pp.  106-109,  1  pi.  Dresden.  1990. 

k  Noctuid  observed  mining  in  the  buds  of  carnations  is  tentatively 
identified  as  Poha  {Dianthorcia)  hicruris,  Hfn.  [cap^incola,  Schiti.). 
P.  {/>.)  citcubali,  Schiti.,  also  uttacks  this  plant  in  Germany,  but  occurs 
later  and  injures  the  seed-capsules. 


Zattlkr  (F  ).  Bekampfungsversuche  fregen  Erdflohe,  Wanzen  und 
rote  Spinnmilben  des  Hopfens  im  Jahre  1929.  lixperiments  in 
combating  Flea-bcctlcs.  i'ings  and  red  spinning  Mites  of  Hops  in 
1929.1 — Mill,  deuls.  Hopjenbauverbandti^,  1930,  no.  1,  reprint 
17  pp.   Munich,  1930. 

Te^ts  of  proprietary  insecticides  against  flea-beetles  on  hops  are 
discussed.  Oil  emulsion,  which  should  be  applied  before  the  hops 
flower,  provetl  ettective  against  Calocoris/ulvotnaculaiits,  DeG.,  but  if  the 
hop  poles  are  replaced  by  skeleton  frames,  the  absence  of  cracks  providmg 
shelter  will  render  measures  unnecessary,  and  even  if  they  are  retained, 
scorching  them  in  late  autumn  or  winter  gives  better  results  than 
spraying,  as  it  destroys  the  eggs  laid  in  the  cracks  and  also  kills  Tetrany" 
chm  telariit^.  L.  This  mite  was  a  serious  pest  in  hilh  districts  in  1929. 
Tlu  discolouration  of  the  inflorescences  is  only  noticeable  just  before 
picking  time,  the  crop  being  ruined  in  1-3  days.  Treatment  should 
therefore  be  applied  early,  and  if  lime-sulphur  is  used,  it  should  be 
applied  well  before  the  Bordeaux  mixture  used  as  a  fungicide,  as  a 
reaction  occurs  between  the  two  sprays  that  injures  the  plants  and 
lessens  the  ehectiveness  of  both. 


VON  TuBEUF  (C).  Diplosis  pini  (De  Oeer).  ((Mioiiifjdni-StiHlkn.) 
—Z.  PflKrankh,,  xl,  no.  8,  pp.  375-390.  18  iigs.,  8refs.  Stuttgart, 
1930. 

The  literature  on  Cecidomyia  {Diplusii)  pini,  DeG.,  is  reviewed,  and 
notes  are  given  on  the  author's  own  observations  in  Germany  on  the 
pupal  case  and  its  attachment  to  the  pine  needles. 


SCHNAUER  (W.).  Ueber  den  Kartoiielkafer  {Leptinotarsa  de^emlineaia 
Say).  [On  the  Puiaio  Beetle.  L.  decemlineafa] — Arb.  biol. 
Reichsanst.,  xviii,  no.  2,  pp.  189-199,  4  maps,  18  refs.  Berlin, 
Hay  1930. 

This  is  a  concise  review  of  the  history  and  bionomics  of  Leptinotarsa 
d^cemlineala.  Say  (Colorado  potato  beetle).  As  climatic  conditions 
ill  Germany  and  the  United  States  do  not  differ  greatly,  it  is  of  the 
Utmost  importance  to  prevent  its  introduction  into  the  former  country 
and  to  exterminate  it  If  it  gains  a  footing. 
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Zacher  (F.)  &  KuNiKE  (G  ).  BsttrtgA  w  Xemitiiit  der  VomJtmOM^ 
linge.  6.  Bdtrag.  Untewndwuigen  fiber  die  inaihtizide  Wirknng 
von  (harden  and  Karbonaten.  [Contributions  to  the  Knowledge 
of  Pests  of  stored  Products.  5th  Contribution.  Investigations 
on  the  insecticidal  Action  of  Oxides  and  Carbonates.  —4 r6. 
biol.  Reichsanst.,  xviii,  no.  2,  pp.  201-231,  12  refs.  Berlin,  May 
1930. 

An  account  is  ^Wvt}  of  experiments  with  various  dusts  that  have 
proved  eitective  in  killing  pests  of  stored  products  [R.A.E.,  A,  xvii, 
64 1 ,  etc.]  in  order  to  detentdne  the  manner  in  which  tiiey  act.  Insects 
of  various  orders  and  different  sizes  were  used  for  the  tests.  It  was 
found  that  the  oxides  and  carbonates  of  magnesium,  manganese, 
zinc,  etc.,  when  in  a  very  fine  dust,  are  effective  contact  insecticides, 
tb()ugh  they  are  not  respirator\'  or  «tnmach  poisons.  The  action 
wa->  not  connected  with  acidity  or  alkalinity,  and  the  metal  radicles  do 
not  appear  to  be  responsible,  as  compounds  of  silicon  (such  as  sea 
sand)  are  quite  effective  In  a  very  fine  state  of  division.  Though  it 
varies  with  the  stage  of  development  of  the  insect,  in  general  it  depends 
on  its  size,  smaller  insects  being  more  readily  affected,  and  on  the 
amount  of  substance  used,  its  adhesivenc^'^,  and  the  size  of  the  particles. 
The  treated  insects  dry  up ;  the  loss  of  weight  up  to  death,  which  is 
probably  due  to  loss  of  water,  can  be  determined  quantitatively. 
In  damp  air  dusting  proves  ineffective,  its  action  being  most  marked 
at  high  temperatures  and  great  dryness,  though  at  a  humidit  \  of  70  per 
cent,  it  is  still  apparent.  The  loss  of  moisture  appears  to  bt  (h\v  to  the 
addition  to  the  body  surface  of  the  insect  produced  by  the  ckist. 
Carbonates  and  oxides  of  bivalent  and  quadrivalent  elements  are 
particularly  active. 

Germination  and  growth  of  wheat  are  not  affected  by  dusting  with 
the  oxides  and  carbonates  of  magnesium  and  copper. 


Hering  (M.).  Ein  Beitrag  ssur  Kenntnis  des  Erbsenwicklers  (Laspey- 
resia  nigricana  Steph.).  [A  Contribution  to  the  Knowledge  of 
the  Pea  Toi;^ricid,  Cvdia  nigricaua,] — Anz,  SehSdlingsk.,  vi,  no.  8, 
pp.  88-91,  4  figs,  berlin,  15th  August  1930. 

The  characters  distinguishing  the  adults  of  Cy^a  {Laspeyresia) 
nigncana,  Steph.,  and  C,  (L.)  nebrUana,  Tr.,  are  described  and  figured. 

The  latter  has  often  been  stated  to  ha\  e  been  bred  from  larvae  infesting 
peas  in  Germany,  but  it  is  doubtful  whether  it  really  attacks  them. 


Bbrnatsky  (J.).  Hiihii  imd  Kiltr  im  LutnuMl  [Poultry  and 
Beetles  in  Lucerne  Fields.] — NachrBL  dents,  PflSchDienst,,  x, 
no.  8,  pp.  66-67,  1  fig.   Berlin,  August  1990. 

Lucerne  {Medicago  saliva)  is  frequently  attacked  in  Hungary  by 
adults  and  larvae  of  Phytodecta  fomicata,  Brtigg.,  the  second  crop 
being  sometimes  completely  destroyed.  It  has  been  observed,  however, 
that  the  fields  may  be  kept  entirely  free  firom  the  beetles  with  the 
help  of  turkeys  or  fowls. 
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Appel  (G.  O.).  Ein  fliegendes  Laboratorium.  [A  mobile  Laboratory.] 
— NachrBL  deuts.  PflSchDUnsi,,  no.  8.  pp.  97-68.  2  figs.  Berlin, 
Angnst  ld30. 

^  A  cabin  is  described  that  can  be  taken  apart  and  loaded  on  the 
sidecar  of  a  motor-cycie»  together  with  the  necessary  laboratory  equip- 
ment. 

Hedicke  (H.).  Die  Gallen  der  Nadelhdizer.  fGalls  on  Coiulers.J — 
Forstl.  Flugblditer,  no.  22,  4  pp.,  6  figs.    Neudanini,  n.d. 

Wolff  (M.)  &  Krausse  (A.).  Lepidoptezen-Biologien  in  Formefai. 

[Life-histCHies  of  Lepidopterous  Forest  Pests  shown  by  Symbols.] 

^Idem,  no.      4  j  i* 
KoLSTFH  ( — ).  Bekampfung  des  Kiefenispanners  dnrch  Araenbestanb- 

ung.    [Dusting  with  Arsenicals  against  BupaUts  piniarius,  L.] — 

Idem,  no.  24,  7  pp. 
Even  I  us  (J.).   Was  muss  der  Imker  bei  einer  Arsenbesiaubung  tun  ? 

[What  must  the  Bee-keeper  do  when  Forests  are  being  dusted 

with  Arsenic  }]--Idem,  no.  25»  4  pp. 

The  first  of  these  German  forestry  leaflets  gives  lists  of  the  various 
gall-producing  insects  occurring  on  conifers,  indicating  the  part  of  the 

tree  attacked  and  the  type  of  injury  caused  by  each.   The  second 

shows  the  life-hi.stories  of  some  forty  important  forest  pests  by  means  of 
.1  convenient  system  of  =:vmbols.  The  fourth  is  intended  for  bee- 
keepers in  or  near  iurtslh  that  are  to  be  treated  witli  arsenical  dusts. 
All  hives  should  be  moved  to  a  distance  of  3^  uuies  before  dusting 
begins,  or  the  bees  should  be  shut  in  the  hives.  Their  release  or  the 
return  of  the  hives  should  be  delayed  until  after  heavy  rain. 

Eckstein  (^).   Ein  wichtig  gewordener  Schadling  des  Laubholzes : 

Hylecnefus  dermestnides  HI  dcrmeslmdes,  a  Pest  of  deciduous 
Trees  that  has  beconic  important.] — Fotslaych.,  v,  1929,  pp.  260- 
261,  3  figs.  (Abstract  in  Neuheiien  Geb.  PJlSch.,  1930,  no.  2, 
p.  44.   Vienna.  1930.) 

In  Germany,  the  adults  of  the  Lymexylonid  beetle,  Hylecoetus 
iermeskHdes»  L.,  occur  in  spring  or  early  summer  and  oviposit  on  fresh 

stimips  or  felled  trimks  of  deciduous  trees,  or  rarely  on  stumps  of 
conifers.  The  larvae  feed  on  fungi  in  the  galleries,  the  sp)ores  being 
introduced  by  the  ovipositing  female.  Timber  left  K  ing  in  the  forest 
is  attacked,  and  great  loss  results.  All  felled  timber  should  be  removed 
and  worked  without  delay. 

BaudyS  (E.).  Der  Utiiw  VkoftapamMT.   [The  small  Winter  Moth.] 

—  Verlauibar.  deuis.  Sekt,  MSknsch  Landeskulturrat  Briinn, 
no.  5,  1929,  2  pp.,  1  fig.  (Abstract  in  Neuheiien  Geb.  PflSch,, 
1930,  no.  2.  pp.  51-52.   Vienna,  1930.) 

An  account  is  given  of  the  usual  methods  of  controlling  Chnmaiobia 
brumaia,  L.,  whidi  is  the  most  serious  pest  of  cherry  in  Moravia. 

Samuel  (G.),  Bald  (J.  G.)  &  Pitlman  (H.  A.).  Investigations  on 
••gpottod  Hmt*'  of  Tomatoes.— Buff.  Council  Sd.  Ind.  Res,, 
no.  44, 64  pp.,  1  fldg.  pi.,  35  figs.,  17  refs.  Melbourne,  1930. 

A  detailed  description  is  given  of  the  distribution,  severity  and 
symptoms  of  spotted  wilt,  a  virus  disease  of  tomatos  first  observed  near 
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Melbourne  in  the  season  of  1915-16.  It  has  since  been  recorded  from 
all  the  States  of  Australia,  and  in  certain  year=;  causes  very  serious 
losses  in  the  South.  No  evidence  has  been  obtained  that  it  is  trans- 
nutted  by  seed  or  by  soil,  but  transmission  by  means  of  sap  secured 
by  crusmng  diseased  plants  has  been  accomplished,  although  with 
difficulty.  Insects  tested  as  vectors  with  negative  results  were  two 
appar^tly  undescribed  species  of  Jassid,  Aphids  (probably  Macrosi-' 
fimimgei,  Koch,  and  Myzus  persicae,  Sulz  ),  Trialeurodes  vaporan'orum, 
Westw.,  Tetranychus  telarius,  L.,  Phyllocoptes  lycopersici,  Tryon. 
Thrips  tabaci,  Lind.,  and  Anaphothrips  ( Hemianaphothrips)  sp.,  but 
transmission  was  consistently  obtained  with  Franldinidla  insularis, 
Frankl.,  whidi  has  been  found  in  association  with  all  cases  of  the  disea:se 
eicamined  in  South  Australia.  This  thrips  has  also  been  found  on 
tomato  in  New  South  Wales,  Victoria  and  ^^'^  stern  Australia  and  is 
common  on  many  summer  flowers  in  South  Australia  and  New  South 
Wales,  but  has  never  been  observed  near  Melbourne.  This  seems  tn 
indicate  that  although  it  is  probably  the  main  vector  in  South  Australia, 
it  is  not  the  only  insect  capable  of  transmitting  spotted  wilt. 

Both  sexes  of  F.  insidaris  are  briefly  described.  Studies  with  five 
individuals  showed  that  no  eggs  were  laid  until  5  days  after  emergence. 
Reproduction  is  both  sexusd  and  parthenogenetic.  The  eggs  are 
deposited  beneath  the  epidermis  of  a  leaf  be'^ide  a  vascular  bundle, 
and  the  egg,  larval  and  pre-pupal  and  pupal  stages  (which  arc  passed 
in  the  soU)  each  occupy  approximately  10  days,  but  vaiy  with  the 
temperature.  The  adults  Uve  about  a  month  (over  4  months  under 
cold  conditions),  and  b^[in  to  feed  about  6  days  after  emerg^ice, 
sometimes  remaining  on  a  single  leaf  for  many  days  and  sometimes 
moving  from  plant  to  plant. 

The  experiments  indicated  that  the  thrips  may  inocnlate  a  plant  with 
spKJtted  wilt  after  six  hours'  feeding,  shorter  periods  not  ha\'ing  been 
tested.  Botli  adults  and  larvae  may  transmit  the  disease,  but  infective 
individuals  fed  for  successive  days  on  fresh  healthy  plants  did  not 
Infect  every  plant  on  which  they  fed.  The  infective  principle  was, 
however,  retained  in  the  insects  throughout  the  24  days'  duration  of 
the  experiment.  If  a  larv^a  has  fed  on  a  diseased  plant,  the  adult  to 
which  it  gives  rise  may  be  infective.  Datura  stramonium,  tobacco 
and  other  species  of  Nicotiana  have  been  infected  by  the  feeding  ol 
F.  insularis,  and  there  are  indications  that  other  solanaceous  plants 
may  be  subject  to  the  disease.  None  of  48  commercial  varieties  of 
tomato  tested  Is  appreciably  resistant,  but  a  smaU  fruited  variety 
of  no  commercial  v  i1ueisfairlyresistant,andcross-breeding experiments 
with  it  and  standard  varieties  are  being  made.  Unsatisfactory  results 
have  been  obtained  in  experiments  in  the  control  of  the  disease  by 
insecticide  dusts  and  sprays  or  by  fumigation  with  sodium  cyanide  in 
greenhouses. 


JARRETT  (P.  TT  )  The  Role  of  Thrips  i abaci  Lindeman  in  the  Trans- 
mission oi  Virus  Diseases  of  Tomato. — Ann.  Appl.  hioL,  xvii, 
no.  3,  pp.  444  451,  12  refs.    London,  August  1930. 

The  part  played  by  insects  in  the  transmission  of  \'irus  disea-^s 
of  tomatos  is  briefly  discussed,  and  experiments  designed  to  determine 
the  degree  of  responsibiUty  of  Thrips  tabaci,  Lind.,  in  this  connection 
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are  described  in  detail.  The  diseases  tested  were  tobacco  mosaic, 
glasshouse  streak  and  experimental  streak,  which  was  produced  by  a 

combination  of  either  of  these  viruses  with  that  of  potato  mosaic. 
Xo  transmission  of  any  of  the  viruses  was  secured,  although  the  thrips 
fed  h'cely  on  the  diseased  and  healthy  tomatos. 


Hamilton  (M.  A.) .   Notes  on  the  Culturing  of  Insects  for  Vims  Work. — 

Ann.  Appl.  Biol.,  xvii,  no.  3,  pp.  487-492,  1  pL,  3  figs.,  4  refs. 

London.  August  1930. 

A  method  is  described  of  keeping  pure  and  uninfected  cultures  of 
Aphids  for  virus  work  The  cage  employed  is  made  from  transparent 
cellulose  paper  (cellopliaiie)  [R.A.E,,  A,  xvii.  728]  wrapped  round  a 
light  metal  frame,  iiic  frame  consists  of  two  galvanised  iron  metal 
bands  joined  by  four  wires  and  may  be  14  ins.  high  and  7  ins.  in 
diameter.  The  metal  bands  are  smeared  with  a  waterproof  cement, 
which  can  be  made  by  dissolving  cellulose  acetate  in  ethyl  acetate, 
and  a  sheet  of  cellophane  is  quickly  and  not  too  tightly  wrapped  round, 
leaving  an  ample  margin  at  top  and  bottom  If  it  is  too  tight,  it  is 
liable  to  split,  as  cellophane  shrinks  when  damp.  The  free  edges  are 
then  joined  by  a  liberal  application  of  cement,  and  a  circle  of  bolting 
silk  is  gummed  round  the  edges  and  stretched  over  the  top  by  an 
elastic  band.  A  tight  strapping  of  insulating  tape  is  applied  to  cover 
the  free  edges  of  the  material  and  protect  the  cellophane  where  it  is 
drawn  over  the  sharp  metal  edges.  The  strajjping  must  overlap  to 
stick.  At  the  base  of  the  cage,  the  strapping  sliould  be  hnished  so  that 
the  outer  free  end  is  above  the  level  of  the  water  in  which  the  cage 
stands.  It  is  advisable  to  cement  down  the  outer  edge,  as  the  rubber 
solution  tends  to  rot.  The  cagi  s  are  stood  in  damp  sand  when  used  for 
Aphids  and  in  water  when  used  for  thrips  (which  might  pnpnte  in  the 
sand)  in  any  flat  receptacles  such  as  earthenware  saucers.  It  is  un- 
necessary to  open  the  cages  for  general  observation  purposes,  and  the 
cellophane  lasts  for  about  3  months  in  a  moist  atmosphere,  though 
renewals  about  every  10  weeks  are  advisable. 

An  apparatus  is  described  for  feeding  Ajdiids  on  artificial  media, 
plant  extracts  or  dyes.  Tt  consists  of  a  pair  of  cone-shaped  glass 
capsules,  which  fit  into  one  another,  the  widi'  end  of  the  upper  one 
bfing  downwards  and  resting  in  a  ground-in  shelf  in  the  lower  one. 
The  apices  form  wide  necks,  and  the  upper  cone,  which  contains  the 
feeding  fluid,  is  covered  beneath  with  **  fish-skin (swim  bladder) 
and  has  a  rubber  stopper,  which  can  be  removed  for  changing  or 
replenishing  the  liquid.  In  ovdw  to  introduce  the  Aphids  into  the 
lower  cone,  which  is  pcrforattd  by  four  small  holes  covered  with 
circles  of  nmsiin,  the  apparatus  is  inverted  and  the  insects  are  placed 
on  the  membrane  by  means  of  a  camel-hair  brush  through  the  neck  of 
the  cone.  From  50  to  100  Aphids  can  be  introduced  in  this  way  without 
escapes,  after  which  the  apparatus  is  clamped  into  position.  The 
mortality  of  ^^yz^^s  pcriiicae.  Sulz.,  cultured  in  tliis  manner,  varies 
anording  to  the  strength  and  nature  of  the  fluids  and  the  general 
conditions,  6-7  days  being  the  longest  period  for  which  they  have 
hitherto  been  kept  alive.  The  fact  that  stain  can  be  detected  in  the 
gut  after  a  few  hours  proves  that  the  Aphids  actually  feed  and  do  not 
merely  exist  in  the  moist  atmosphere. 
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CuNLiFFE  CS.).  Studies  on  fhcm-Ha  frit  Linn.  Comparative  Records 
oi  Oat  Giaiu  luiestation  in  Sweden  during  the  Year  1927,  together 
wllii  a  Vote  on  EMMiw  or  ^B^ntam  of  Bnia.—Afm,  AppL 
Bid,,  xvii,  no.  3,  pp.  549-553,  3  refs.   London,  August  1930. 

Tile  daia  iierc  presented,  wliicli  were  obtained  in  Sweden  in  1927 
and  supplement  a  paper  already  noticed  [RA.E,,  A,  xvii,  288],  indicate 
the  existence  of  considerable  variation  in  the  extent  of  infestation 
by  Oscinella  frit,  L.,  in  the  grain  of  different  varieties  of  oats  sowti  at 
the  same  time.  They  also  suggest  that  sterility  or  "  blindness  "  of 
grain  may  be  of  a  varietal  character,  and  cannot  be  due  to  the 
fly  to  any  appreciable  extent. 


Bar.xes  (H.  1 .).  On  the  Resistance  of  Basket  Willows  to  Button  Gall 
Formation.— .4  nn.  AppL  BioL,  xvii,  no.  3,  pp.  638-640.  London, 
August  1930. 

The  Cecidomyiids  commonly  causing  damage  to  basket  willows  in 
Britain  are  Rhabdophaga  hderobia,  H.Lw.,  R.  termmalis,  H.Lw  ,  and 
JR.  salictperda,  Duf.  R.  heterobia  is  the  most  important  of  the  three 
[R.A,E.,  A,  xvii,  404],  but  R,  teminaUs  sometimes  occurs  in  epidemic 
numbers. 

The  result?!  are  given  of  a  number  of  observations  carried  out  in 
1927  nnd  1928  at  Long  Ashton  and  in  1929  at  Rotlianisted  on  se\-eral 
varit  iH'S  of  basket  willow  and  some  hybrids,  indicating  that  a  definite 
varietal  variation  in  susceptibility  exists  in  regard  to  the  attack  of 
R,  heterobia.  Whereas  one  of  the  varieties  tested  showed  complete 
immunity  through  three  generations  of  the  gaO-midge,  the  remaining 
five  were  severely  attacked.  The  shoots  of  some  varieties,  when 
attacked,  do  not  always  form  button  galls,  although  side  branching 
occurs. 


Laing  (E.  v.).  Damage  to  Conifer  Seedlings  by  Larvae  of  the  Clay 
Weevil,  Oliorrhyiwhus  smgiUaris,  L.  [syn,  0.  picipes,  F. ;  O. 
squamigcr,  Steph.).~%Sco<.  For,  /.,  xliii,  pt.  2.  pp.  159-lGO,  I  pi. 
Edinburgh,  October  1929.    [Reed.  1930.} 

Larvae  of  Otiorrhynchus  sin^ularis,  L.,  the  adults  of  which  are  kiiown 
to  feed  on  the  foliage  of  pine  and  gnaw  the  bark  of  trees,  have  recently 
caused  extensive  damage  to  seedlings  of  Scots  pine  \Pinus  sylvesMs] 
in  a  nursi  r\  in  Scotland,  the  root-system  bei^  almost  completely 
destroyed.  For  observation  purposes,  larvae  were  placed  in  glass 
jars  in  which  pine  seedlings  had  been  planted,  and  within  a  fortnight 
the  roots  were  completely  destroyed,  the  larvae  devouring  lust  the 
finer  rootlets  and  then  the  older  roots.  In  the  following  spring  they 
pupated,  and  in  October  the  insects  had  reached  maturity. 

The  damage  is  very  similar  to  that  done  by  cockchafer  grubs  ;  the 
appearance  of  the  two  kinds  of  larvae  is  compared.  0.  ^'ngi'Iarts 
is  a  conunon  insect  in  gardens  and  hedgerows,  little  being  known  of 
its  life-history.  Soil  fumigants  tested  for  clearing  the  seed-beds  of 
the  grubs  included  carbon  bisulphide,  naphthalene  and  tiduene  ;  the 
first  was  inelGtective,  but  the  other  two  were  completely  successful. 
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Carrou.  (  T.)  &  TuRPiN  (T  ).  Control  of  Bed  Mite  on  Apple  by  Winter 
ftpnvnV* — /•  Agric,  [Irdand]»  xxx,  no.  I,  reprint  7  pp.. 
1  ref.   Dublin,  1930. 

Further  experiments  in  the  field  and  laboratory  were  carried  out 
with  various  proprietary  oil  spra}^,  a  lubricating  oil  emulsion  and  a  tar 
distillate  wash  (Carl>okrimp)  as  dormant  sprays  against  ParateiroHychus 

pilosns,  C.  &  F.  {OligOfiycJms  uhni,  auct.)  on  apples  in  Treland  [cf. 
R.A.E  A.  xviii.  23\  The  results  contirmcd  the  previous  conclusions 
that  tar  distillates  are  of  little  value  in  controlling  the  pest ;  63-67  per 
cent,  of  the  eggs  hatched  when  tar  distillate  at  8  per  cent,  strength 
was  used  in  January,  as  compared  with  18-20  per  cent,  with  3  per  cent. 
Volck  oil,  17-21  per  cent,  with  4  per  cent.  Sunoco  oil,  and  15-18  per 
cent,  with  a  lubricating  oil  emulsion  of  3  per  cent,  actual  oil  content, 
the  la>t -named  being  applied  in  February.  When  the  same  strengths 
\  olck  and  Sunoco  were  apphed  as  delayed  dormant  sprays  in 
.Majch.  the  percentage  of  eggs  hatching  was  15-18  in  both  cases.  Oil 
sprays  were  not  effective  in  killing  the  eggs  of  Aphids  or  suckers  [Psylla 
malt,  Schmidb.].  With  a  mixture  of  Sunoco  and  Carbokrimp  (con- 
taining 3  per  cent,  of  the  former  and  6  per  cent,  of  the  latter)  only  9-10 
per  cent,  of  the  eggs  of  Paratefranychus  hatched,  and  with  :i  mixture 
of  the  lubricating  oil  emulsion  and  the  tar  distillate  (contanung  3  per 
cent,  oi  ihc  lurnier  and  6  per  cent,  of  the  latter)  8-12  per  cent,  hatched. 
In  t>oth  cases  the  eggs  of  Aphids  and  Psy^were  satisfoctorily  controlled. 
Neither  of  these  sprays  will  mix  in  their  undiluted  forms,  but  should 
be  made  up  separately  and  then  combined.  The  results  obtained  in 
the  orchard  were  in  close  agreement  with  those  obtained  in  the 
laboratory  trials. 


[Sil.\.nt'ev  (I.  M.).]  CMnaHTb6B  (H.  M.).  List  of  Animals  injurious 
to  Flax.  7n  Russian  r,^Plant  Protection ,  vi,  no.  3-4,  pp.  383-i388, 
76  reis.   Leningrad,  October  1929.   [Reed.  1930.] 

A  list  is  given  of  the  insect  pests  of  flax  recorded  in  the  literature 
from  various  countries  or  observed  by  the  author  in  1928  in  the  Lenin- 
irrad  Government,  with  references  to  sources  hrom  which  information 
on  them  may  be  obtained. 


[Stark  (V.  N.).]  Crapii  (B.  H.).  On  the  Vocmaticm  ol  Bttk  Baeltoi' 
AModations  under  the  Tnfhiflnce  ol  tlia  Doitty  of  Forest  [In 

Russian. 1— Plant  Protection,  vi.  no.  3-4,  pp.  389-386,  4  hgs. 
Leningrad,  October  1929.   [Reed.  1930.] 

A  list  is  given  of  79  species  of  Scolytids  observed  in  the  forests  of  the 
Bryansk  district  up  to  the  year  1928,  arranged  under  the  types  of 
forect  in  which  they  occur.  Any  change  in  the  densit}'  of  the  forest 
is  followed  by  a  change  in  the  associations  of  the  bark-beetles,  certain 
species  being  replaced  by  others  or  disappearing  under  the  altered 
oooditions,  though  some  occur  at  all  densities.  The  number  of  species 
varies  directly  with  the  age  of  the  forest,  the  maximum  being  reached 
in  folly  mature  plantations. 
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[Shchegolev  (V.  N )  ]  U(erojieB  (B.  H.).  Owlet-moths  as  Pests  of 
technical  Plants  in  the  North  Cancasns.  [In  Russian. —Plant 
Protection,  vi,  no.  3-4,  pp.  399-406,  2  refs.  Leningrad,  October 
1929.  [Reod.1930.] 

Notes  are  given  on  the  bionomics  of  various  Noctuids  that  attack 
oil-producing,  medicinal  and  textile  plants  in  the  North  Caucasus, 
including:  Euxoa  segeium,  Sdiiff.,  on  rhubarb  {Rketm  tanguticum), 
ground-nuts  {Atachis  hypt^aea),  castor  (Rkinus  communis).  Hibiscus 
cannabinus,  sesame  (Sesamum  indicum),  etc.  ;  Feltia  exclamationis, 
L.,  on  ground-nuts  ;  Euxoa  (Agrotis)  conspicua,  Hb.,  on  soy-beans 
{Glycine  his  pi  da) ;  Agrotis  c-nigrum,  L.,  on  belladonna  [Atropa  belladonna) , 
fox-glove  {Digitalis purpurea),  etc.  ;  Barathra  brassicae,  L.,  on  rhubarb, 
poppy  {Pap aver  sommfemni^,  MeUhius  officinalis,  soy-beans,  flax, 
castor,  peppermint  {Mentha  piperiUij,  belladonna,  sesame,  safflower 
{Carihamus  tinctorius),  etc. ;  Scotogramma  trifoUi,  Rott.,  on  hemp, 
rhubarb,  soy-beans,  ground-nuts,  tiax,  castor,  Hibiscus  cannabinus, 
cotton,  etc.  ;  Polia  suasa,  Schiff.  {dissimilis.  Knoch),  on  soy-beans,  etc.  ; 
P.  olercu^ea,  L.,  on  belladonna  and  valerian  (  Valeriana  officinalis)  ; 
Acronycta  twmcis,  L.,  on  rhubarb,  MeUhtus  officinalis,  soy-beans, 
ground-nuts,  castor.  Hibiscus  cannabinus,  cotton,  sesame,  etc. ; 
Simyra  neivosa,  Schiff.,  on  flax  and  sunflowers  {Helianthus  annui4s)  ; 
Lapkygma  {Caradrina)  exigua.  Hb.,  on  flax,  ground-nuts  and  bella- 
donna ;  Tar  ache  {Acontia)  lucida,  Hfn.,  on  hollyhock  {Althaea  rosea) 
and  marshinallow  (.4.  officinalis)',  Phytomeira  chrysitis,  L.,  on  Sym- 
phylum ;  P.  conjusa,  Steph.,  on  castor  and  Melissa  officinalis ;  P. 
gamma,  L.,  on  hemp,  soy-beans,  ground-nuts,  peppermint,  saflBower, 
etc.  ;  and  Grammodes  stolida,  F.,  on  flax. 

A  list  of  the  plants  with  the  insects  that  attack  them  is  appended. 


[VoRONTzovsKii  (P.  A.).]  BopoHUOBCKMii  (PI.  A.).  Materials  for  the 
Study  of  the  Oothecae  of  Acridoidea.  iii.  [In  Russian  ] — 
Plant  Protection,  vi,  no.  3-4,  pp.  407-410,  6hgs.,  3refs.  Leningrad, 
October  1929.    [Reed.  1930.] 

In  this  continued  paper  [cf.  R.A.E.,  A,  xvii,  136]  the  egg-pods  of 
Sienobothrus  fischeri,  Ev.,  S.  nigromaculatus,  Herr..  S.  eurasius,  Zub., 
Stauroderus  miramae,  Ramme,  and  Epacromia  thalassitia,  F.,  axe 
described  and  figured. 


[Pliginskii  (V.  G.).]  rinMrMHCKMM  (B.  P.).  Notes  on  the  Morphology 
and  Biology  of  Aporia  cratacgi  L.  [In  Russian.] — I'lunt  I'rotection, 
vi,  no.  3-4.  pp.  411-416,  1  fig.,  1  ref.  Leningrad,  October  1929. 
[Reed.  1930.] 

Detailed  descriptions  are  given  of  the  egg  and  different  lar\al  instars 
of  Aporia  crataegi,  L.,  with  notes  on  its  bionomics  as  observed  in  the 
Kur^  Government,  which  are  similar  to  those  described  elsewhere 
[cf,  RA.E.,  A,  xvii,  430:.  This  butterfly  chiefly  infests  apples,  but 
may  also  attack  pear,  plum,  currant  and  a  number  of  other  plants, 
most  of  the  eggs  being  laid  on  the  lower  surface  of  the  leaves.  The 
winter  nests  of  the  larvae  contained  cocoons  of  Apanteles  sp. 
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[Bryaktzev  (B.  a.).]  EpjiHueB  (B.  A.).  Methods  of  caknlatin^  the 
Profitableness  of  Measures  for  protecting  Crops  from  Pests.  [In 

Russian.]— Plant  Protection,  vi,  no.  3-4,  pp.  461-488,  2  refs. 
Leningrad,  October  1929.  Also  as  Mem.  Agric.  Inst.  Leningrad, 
vi,  no.  4.  28  pp.,  2  refs.   Leningrad,  1929.    (Tiecd.  1930.] 

This  is  an  attempt  to  express  by  means  of  mathematica!  formulae 
the  amount  of  proht  obtained  by  measures  against  pests,  based  on 
the  cost  of  production  and  ultimate  value  of  the  crop,  and  the  cost  of 
labour,  material,  etc.,  for  control  measures. 

[RuDKEV  (D.  F.).]  PyjiHeB  (fl.  0.).  Hotel  on  the  Biology  of  Eccpp- 
togaster  accris  Kn.  (Ipidae).  [In  Russian,] — Plani  ProUcHon, 
vi.  no.  'S-4,  pp.  517-519,  5  refs.   Leningrad,  October  1929. 

[Reed.  1930.] 

The  distribution  of  Scolytus  (Eccoptogaster)  aceris,  Knotek,  in  the 

steppe  forests  of  the  Kiev  Government,  where  it  is  a  minor  pest  of 
standing  and  fallen  maple  trees  {Acer  spp.),  is  briefly  described.  It 
usually  attacks  weakened  trees  and  has  one  generation  a  year.  In 
1927,  the  first  beetles  emerged  on  10th  June  ;  oviposition  lasted  from 
the  end  of  the  month  till  the  beginning  of  August.  The  first  larvae 
appeared  about  mid- July,  and  pupation  took  place  about  mid-May  of 
the  following  year.  The  mother  and  larval  galleries  are  described. 
The  pest  is  controlled  bv  a  number  of  parasites  ;  of  these,  Dendrosater 
protuberans,  Xees,  which  is  probably  the  most  important,  in  some 
localities  destroyed  70  per  cent,  of  the  larvae. 

[SoxAKOvsKil  (B.).]  CoMHOWHNi  (E.).  Hotos  on  Womit  PiHte  in  Iho 
Ckyvemment  of  Vladimir.  [In  Russian.] — Plant  Protection,  vi,  no. 
3-4,  pp.  521-526.  Leningrad,  October  1929.   [Reed.  1930.1 

This  paper  deals  with  the  principal  pests  of  pine  and  spruce  observed 
in  1927  and  1928  in  the  Vladimir  Government,  where  the  forests 
bee  imr  very  susceptible  to  infestation  after  serious  fires  that  occurred 

in  1920-22. 

The  adults  of  SpondyJis  huprestoides,  L.,  were  on  the  wing  in  the 
second  half  of  June  and  oviposited  at  the  base  of  the  trunks  of  burnt 
pines  or  sometimes  of  less  severely  damaged  ones,  especially  when 
part  of  the  roots  was  exposed.  Most  of  the  larvae  occurred  in  the  roots 
and  up  to  about  20  ins.  above  the  ground.  There  was  one  generation 
a  year,  pupation  taking  place  in  May.  The  infested  trees  should  he 
felled  and  the  stumps  uprooted  and  removed  at  once.  The  goat- 
sucker {Caprimulgus  europaeus)  was  found  feeding  on  the  adult  beetles. 

The  mass  flight  of  Monochamus  sttior,  L.,  and  M,  gaUoprovincialis, 
01.,  occurred  in  mid-June  in  1927  and  mid-May  in  1928.  The  beetles 
duefiy  infested  recently  felled  pines  exposed  to  the  sun,  but  also 
attacked  standing  trees  weakened  hy  tires  or  by  Mydophilus  (Blasfo- 
f^haiiHs)  pinipcrda,  L.,  and  M.  [B.)  minor,  lltg.  In  fallen  trees  the 
eggs  were  deposited  in  the  upper  pan.  Felled  trees  left  in  the  forest 
should  be  barked,  and  all  weakened  and  dying  trees  removed.  MonO' 
ekamus  ptadnmaculaius,  Motsdi.,  was  abundant  on  logs  and  fallen 
trees  of  spruce  in  uncleared  mixed  stands  of  pine  and  spruce  where  the 
latter  was  the  predominant  tree.  The  adults  were  on  the  wing  about 
the  middle  of  June,  their  flight  coinciding  with  that  of  Sirex  gigas,  L. 
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The  larvae  occurred  chiefly  in  the  butt-end  of  the  trees  and  logs,  mining 
deep  into  the  wood.  There  is  probably  one  generation  a  year,  barking 
logs  and  removing  fallen  trees  is  essential. 

HyloHus  abieUs,  L.,  is  a  very  common  pest  of  young  pines  between 
5  and  10  years  old,  growing  in  uncleared  areas  with  sandy  soil.  Owing 
to  the  injuries  caused,  the  trees  exude  a  large  amount  of  resin  and  dry 
up.  The  stump*?  of  felled  trees  shotild  be  barked  in  spring  and  blocks 
lying  in  shady  and  damp  places,  in  which  the  weevil  often  breeds, 
should  be  removed.  In  a  heavy  mfebtation,  the  best  method  of  control 
is  the  use  of  trap  ditches  [RA.E.,  A.  iv,  499;  xvii,  146] ;  500-600 
weevils  may  be  caught  weeldy  in  each  ditch.  Four  weevils  per  sq.  yd. 
of  ground  indicates  a  serious  infestation.  Pissodes  harcyniae,  Hbst., 
was  very  abundant  on  young  -spruces  in  old  and  healthy  stands  adjacent 
to  burnt  areas,  infesting  6<j  per  cent,  of  trees  measuring  31  ins.  in 
diameter  from  top  to  bottom.  Oviposition  probably  took  place  at 
the  end  of  July,  as  young  larvae  occurred  in  the  beginning  of  August, 
together  with  fully  mature  ones,  pupae  and  young  adults  resting  in 
their  chambers.  A  number  of  the  young  adults  and  about  70  per  cent,  of 
the  pupae  were  killed  b}'  a  fungous  disease,  moisture  ha\dng  p)enetrated 
through  the  bark  and  bast  into  the  pupal  chambers  during  heavy  and 
frequent  rains.  P.  pimphilus,  Hbst.,  was  abundant  in  some  localities 
on  pines  weakened  by  MyelopkiUts.  Ovipositkm  was  proti'actedf 
occurring  chiefly  in  June  and  July.  The  weevils  also  readHy  infested 
recently  felled  trees  with  fresh  bast. 

Myi-lophilus  minor  and  M.  piniperda  [cf.  xvii,  145,  399]  caused  very 
serious  damage.  Abundant  rain  or  extreme  heat  compel  the  larvae  of 
the  former  species  to  penetrate  into  the  wood  deeper  and  sooner  than 
ustial  so  that  50-60  per  cent,  of  them  die.  ips  aciminaius,  Gyll.  [cf. 
xvii,  399]  was  abundant  in  healthy  stands  of  pine  of  middle  age  thinned 
out  by  felling.  /.  typographus ,  L . ,  infested  fallen  spruce ;  in  1927  the  mass 
flight  occurred  at  the  end  of  May.  Laying  out  trap  trees  from  spring 
till  July  is  recommended  as  a  control  measunv  /.  [Orthotomicus) 
starki,  Spess.,  infested  the  branches  and  leading  slioots  of  fallen  spruce. 
Cryphauts  saUmrius,  Wse.,  occurred  in  small  munbers  on  spruce 
dr3rmg  up  owing  to  the  plantation  being  too  dense.  It  was  accompanied 
by  Xylechinus  pilosns,  Knoch»  which  has  not  been  previously  recorded 
from  the  Vladimir  Government. 

[Vasina  (A.  N.).]  BacMHa  (A.  H.).  A  Dipteron  injurious  to  Crops.  [In 
Russian.] — Plant  Proteciton,  vi,  no.  3-4,  pp.  531-532,  1  fig., 
1  ref.   Leningrad.  October  1929.   [Reed.  1930.] 

The  structure  of  the  mouth-parts  of  a  Dipterous  larva  found  in 
the  Ivanovo-Voznesensk  Government  (Central  Russia)  damaging  the 
ears  and  stems  of  barley  and  the  stems  of  wheat  is  described.  The 

larvae  closely  resembhd  those  of  Notonaidax  trUineata,  Mg.,  as 
described  by  Kreiter  [R.A.E.,  A,  xvii,  142\  and  probably  belonged 
to  that  species,  adults  of  which  wert-  reared  from  barlev  from  the 
same  plot.  The  larvae  were  also  very  abundant  in  wild  gianuiiaceous 
plants,  a  list  of  which  is  given. 

[Investigations  on  Ck>tton  Insects.^  ~7th  Rep.  19Z8,  Cctttm  Res,  Bd, 
Minist.  Agric.  Egypt,  pp.  45-46.   Cairo*  1930. 

In  dusting  experiments  in  Lower  Egypt  in  1928.  Prodenw  Hiuta,  F. 
(cotton  worm)  was  satisfactorily  controlled  with  calcium  arsenate. 
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Sodium  fluosilicate  with  lime  as  the  carrier  was  not  so  effective,  probably 
owing  to  the  irregular  distribution  on  the  plant  of  the  large  and  heavy 
particles,  which  did  not  adhere  well.    In  the  case  of  pink  bollworni 
[Platyedra  gossypiella,  Saund.].  infestation  was  reduced  about  20-30 
cent.  b\'  calcium  arsenate  and  about  40-^  per  cent,  by  sodium  fluosili- 
cate.   The  plants  dusted  with  calcium  arsenate  were  attacked  by 
Aphids,  the  vneld  ranging  from  15  per  cent,  below  to  5  per  cent,  above 
the  untreated  plots  according  to  the  severity  of   the  infestation. 
Plants  dusted  with  sodium  fluosilicate  and  lime  shed  their  leaves  and 
bolls  prematurely,  the  yield  being  below  the  normal.  This  was 
probably  due  to  some  of  the  sodium  fluosilicate  in  the  presence  of  the 
lime  and  dew  forming  the  more  soluble  calcium  salts,  which  scorched 
the  plants,  for  no  such  result  was  noticed  when  flour  w^as  used  as 
carrier  [cf.  R.A.E..  A,  xvdi,  418\    It  is  hoped  to  make  further  tests 
with  calcium  arsenate  mixed  with  nicotine  dust  for  Aphid  control,  and 
to  find  some  inert  cheap  carrier  for  the  fluosilicate  in  place  of  lime. 
P.  Utura  occurs  every  year  in  Egypt  on  the  leaves  of  cotton  and 
sometimes  on  the  flower-buds  and  young  green  bolls.    It  is  controlled 
by  collecting  the  egg-masses,  most  of  the        being  usually  laid  at  the 
end  of  June.    It  breeds  on  berseem  [Trijolium  aUxandrimwi]  before 
attacking  cotton,  and  to  reduce  its  numbers  the  watering  of  the  former 
crop  is  forbidden  by  decree  after  10th  May,  or  in  the  extreme  North  of 
the  Delta  after  31st  May.   Trapping  experiments  in  the  field  showed 
the  value  of  enfordni^  the  law.  The  number  of  moths  that  successful^ 
emerged  from  pupae  bred  at  constant  temperatures  and  humidities  in 
the  laboratory  was  also  found  to  be  reduced  by  excessive  dr\n<'ss. 
A  few  attacks  of  Agrotis  ypsilon,  Hfn.,  were  reported  from  a  small 
area  of  seedling  cotton  in  the  spring  of  1928.  and  during  November 
and  Deceniber  over  500  acres  of  wheat  and  berseem  were  seriously 
damaged.   The  activities  of  this  moth  are  checked  by  summer  con- 
ditions, but  it  reappears  in  autumn  and  winter.    Individuals  of 
Microbracvn   kirkfatricki .  Wlkn.  [xvii,  541;   were  released  for  the 
control  of  1\  gossypiella,  and  there  was  some  evidence  that  tiiey  became 
established.   The  work  of  hot  air  machines  for  treating  cotton  seeds, 
and  of  the  special  machine  for  treating  ginnery  sweepings,  proved 
satisfactory  against  this  pest  during  the  season  of  1928-29.  A  table 
is  given  showing  the  percentage  of  sound  bolls  from  samples  examined 
for  bollworm  attack  every  10  days,  from  1st  July  to  21st  September 
inclusive. 

D£  Peyerimhoff  (P.).   Notes  sur  sept  Ck>ltopt^8  d^uverts 
comment  dans  le  Nord  de  PAfrique. — Bull.  Soc.  ent.  Fr.,  1930, 
no.  16.  pp.  255-260.  2  figs.    Paris,  1930. 

Among  the  species  dealt  with,  the  Curculionid,  Pissodes  notatus,  F., 
and  the  Scolytid,  Pityophthorus  glabratus  subsp.  maureianicus,  n.,  are 
recorded  on  pines  in  Algeria. 

Skaife  (S.  H.).  Insect  Pests  of  the  ffive.  L  The  Tachinid  Parasite. 
— Bee  Wld.,  xi,  no.  9,  pp.  10&-107.  Camberley,  Surrey, 
September  1990. 

Most  of  this  information  on  Rondaniooeslrus  apivorus,  Villen.,  a 
parasite  of  adult  bees  in  South  Africa,  which  is  reprinted  from  S.  Aft. 
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Bee  /..Aug.  1926,  has  rilready  been  noticed  [R.A.E.,  A.  ix,  442], 
but  the  larval  stage  is  slated  to  last  about  a  month  and  the  pupal  stage 
about  10  days.    The  females  each  deposit  300-500  larvae. 

ANGELLAZ-Nirnrn  ( -  V  Une  nouvelle  niaiadie  de  I'abeille  adtilte  : 
L'apimyiase  ou  maladie  de  la  mouche. — Bidl.  Soc.  Sci.  vet.  Lyon, 
Nov.-Dec.  1929,  p.  235.  (Abstract  in  BuU,  Inst.  Pasteur,  xxvm, 
no.  21,  p.  1016.  15th  November  1990.) 

Parasitism  of  bees  by  the  larvae  of  an  unknown  fly  is  recorded  in 
France.  The  larva  occurs  in  the  thorax  of  the  bee,  whidi  dies  in  6  to 
todays* 

Jepson  (F.  p.).  FNfent  tattian  in  lesaiil  to  the  Ckmtiol  cf  Prickly- 
pear  (Opuntia  tUUemi,  Baw.)  in  Ceylon  by  the  introdnoed  Ckxdiineal 

Innct  Dactylopius  iomeniosus,  Lamk. — Trop.  Af^rictiUtmst,  Ixxv, 
no.  2,  pp.  63-72,  4  rejfs.   Peradeniya,  August  1930. 

Details  are  given  of  the  distribution  of  Dactylopius  opuniiae,  Gdl. 

{tomentosus,  auct.)  in  r,  \  !(  n,  since  its  introduction  for  the  control 
of  Opun*in  diUcnii  '  R.A  .  /  .  ,  A,  x\',  100"".  It  has  now  been  successfully 
estab]isln  d  in  various  parts  of  tlie  Island,  and  much  land  that  was 
unfit  for  cultivation  has  been  reclaimed.  Distribution  to  certain 
centres  has  failed  owing  to  the  prevalent  prickly-pear  being  O.  tftona- 
caitUha  and  not  0.  difUnii  [cf.  he,  cit.].  Consignments  of  the  scale 
have  also  been  forwarded  to  and  established  in  South  India  [cf.  xvu, 
692  ;  xviii.  193]  and  Mauritius  [cf.  xvii.  100.  419].  In  rlie  latter 
country  it  is  being  used  against  Opuntia  tuna.  It  is  estimated  that  an 
area  of  about  40,000  sq.  miles  has  been  cleared  by  this  insect  in  Madras. 

NiSHiKAWA  (S.).  studies  on  Gaedia  ignavus,  Nishikawa.  [/;/  Japan- 
ese,]— Jap,  /.  Seric,  i.  no.  3,  pp.  259-263.   Tokyo.  1930. 

The  Tachinid,  Gaedia  ignavus,  Nishikawa,  attacks  silkworms  [Bomr- 
byx  mart,  L.]  and  the  larvae  of  Arctornis  chrysorrhoca,  L.  {Porthesia 
simiiis,  Fuess.)  and  Acronvcta  major,  Brem.,  in  Japan.  It  has  five 
generations  a  vear,  adults  fruin  hibernated  pupae  beginning  to  emerge 
in  May.  The  Hies  live  for  1  or  2  weeks  and  arc  most  active  duinig  the 
day  at  temperatures  of  25-30**  C.  [77-86*  F.].  They  pair  soon  after 
emergence  provide  d  that  the  temperature  is  not  below  16*"  C.  [60-8''  F.] 
and  begin  to  oviposit  6-13  days  later,  the  eggs  being  usually  laid  on  the 
lower  surface  of  nuilht^rry  leaves  and  hatching  nffor  being  swallowed 
by  the  silkworms.  One  female  may  ])roduce  over  1  ,(XH)  eggs.  The 
larvae  bore  through  the  wall  of  the  intestine  into  the  body  cavity  and 
are  usually  found  in  the  silk  glands.  Hiey  mature  in  9-25  days. 

Harukawa  (C.)  KoNDo  (S.V  studies  on  the  Rush  Saw-fly,  ni. 
Relation  of  Temperature  to  the  Development  of  the  Rush  Saw-lly. 
— Ber.  Oltaralnst.  lundw.  Forsch.,  iv,  no.  2,  pp.  181-198,  6  charts, 
5  refs.   Kuraschiki,  1929.    [Reed.  1930.] 

The  ex])eriments  described  were  made  to  ascertain  the  relation  of 
temperature  to  the  development  of  the  egg  and  larva  of  Tomostethus 
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juncivorus,  Rohwer,  a  sawfly  attackinsf  rn=;h  [JuncuC,  and  the  response 
tu  temperature  of  the  strains  occurring  in  Okayama  and  Hy^o  \cf, 
R^.E.,  A,  xiv,  3  ;  xvii,  5t>4]. 

The  following  is  taken  from  the  authors '  summary.  The  temperature 
at  which  development  of  the  egg  begins  appears  to  be  somewhat 
below  10°  C.  [50°  F.].  The  maximum  for  embiyonic  development 
seems  to  be  slightly  abf>\  (»  30=  C.  [86'  F.].  the  optimum  being  about 
27°  C.  [80-6"  FJ.  The  minimum  for  growth  of  the  larva  is  about  12°  C. 
^53-6°  F.]  with  a  maximum  between  27°  C.  and  28"  C.  [82-4°  F.]. 
Growth  is  most  rapid  at  about  25°  C.  [77°  F.].  but  the  highest  percentage 
of  larvae  reaches  maturity  at  a  omstant  temperature  of  20"*  C.  [68*"  F.]. 
In  a  comparison  of  the  Okayama  and  Hy6go  strains  or  races  [R.A.E., 
A,  xvii,  564]  it  was  found  that  there  are  differences  in  their  pliysiological 
characters,  although  the  two  races  are  not  separal)le  morphologically. 
When  the  Hyogo  strain  was  reared  at  natural  variable  temperatures 
at  Kuraschiki,  Okayama,  the  death  rate  of  its  spring  brood  was  slightly 
higher  than  that  of  the  corresponding  Okayama  strain, 

Harukawa  (C.)  &  KoNDo  (S.).  Stadias  on  the  Bush  Saw-fly.  17. 
EfbetotVemperatuieapoiithe  Cocoon  Peitod_olfhe  Bush  Saw-fly, 

Tomostethus  juncivorus  Rohwer.— ^tT.  Ohara  Inst,  landw. 
Forsch.,  iv,  no.  3»  pp.  295-313, 3  charts,  8  refs.   Kuraschiki,  1930. 

Experience  in  rearing  TomosUthus  jtmdvarus,  Rohwer,  has  shown 
that  some  mature  larvae  pupate  and  transform  to  adults  without 
passing  through  a  dormant  state,  whereas  others  become  dormant 
after  constructing  a  cocoon.  In  this  paper  the  cocoon  period  is  con- 
sidered as  a  whole,  the  true  pupal  period  not  being  determined.  Tem- 
perature has  a  marked  effect  on  the  larva  in  the  cocoon  and  on  the  pupa . 
The  death  rate  increased  with  the  temperature.  At  27**  C.  [80-6°  F.] 
Httle  more  than  50  per  cent,  emerged  as  adults  ;  at  30°  C.  [86°  F.J 
the  larvae  in  the  cocoon  remained  alive,  but  did  not  pupate.  The 
duration  of  the  cocoon  stage  was  markedly  shorter  when  the  cocoons 
were  used  for  the  experiment  immediately  they  were  spun  than  when 
they  were  left  exposed  to  winter  conditions  prior  to  experiment. 
Furthermore,  the  cocoon  period  was  longer  when  the  cocoon  stage  of 
the  preceding  generation  had  been  so  exposed.  It  is  therefore  thought 
thnt  <'\-j>o<;nre  to  low  temperatures  induces  dormancy,  and  that  a 
certain  tinir  is  required  to  break  up  dormancy.  Low  temperature  in 
autumn  seems  to  be  one  of  the  conditions  initiating  hibernation,  but 
it  is  not  the  sole  factor  causing  dormancy.  The  difference  in  the 
colouration  of  the  adults  of  the  spring  and  autumn  generations  [RA .  E., 
A,  xiv,  3]  is  determined  by  the  temperature  during  the  cocoon  period. 

Harukawa  (C.)  &  Kumashiro  (S  )    Stodieioiithe  Seed-oom  Maggot* 

Hylemyia  cilicrura  Rondani,  in  Japan.  I.  On  the  seasonal 
Life-cycle  and  Habits  of  the  Seed-oom  Maggot.— B^r.  Ohara  Inst, 
landw.  Forsch.,  iv,  no.  3,  pp.  371-382,  2  charts,  1  pL,  7  refs, 

Kuraschiki,  1930. 

Phorhia  {Hylemyia)  cilicrura,  Rond.,  seems  to  be  fairly  \vid<  ly 
di>tribnted  in  Japan,  though  not  always  abundant.  Near  Kuraschiki 
the  adults  were  observed  at  all  seasons  except  in  thehott<'st  part  of  the 
summer.    Even  in  the  cold  winter  a  few  tlies  are  active  in  the  warmer 
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part  of  the  day.  At  night  or  on  cold,  cloudy  days  they  hide  in  crevices 
in  the  ground.  Flies  may  emerge  even  in  January,  but  most  of  the 
overwintering  larvae  produce  adults  in  March  and  April.  The  flies 
of  the  first  generation  that  originate  from  the  eggs  laid  in  January 

appear  in  April  so  that  they  occur  together  witli  those  of  the  over- 
wintering generation.  The  number  of  days  from  oviposition  to  the 
emergence  of  the  adult  varies  from  18-20  when  the  eggs  are  laid  at 
the  end  of  June  to  an  estimated  120-125  when  they  are  laid  at  the 
beginning  of  December.  The  pre-oviposition  period  is  estimated  at 
90-40  days  in  early  summer  and  40-60  days  in  late  autumn  and  winter, 
but  may  be  as  long  as  100  days. 

The  larvae  of  P.  cilicrura  hatch  from  eggs  laid  in  cracks  in  the  soil 
and  bore  into  the  sprouting  seeds  of  rnltivated  plants  such  as  beans, 
pea^,  etc.,  causing  them  to  decay.  Tiiey  also  attack  the  cotyledons, 
youn^;  stems  or  radicles  of  germinating  seeds  and  mine  in  the  stems  of 
seedlings.  The  percentage  of  injury  in  experimental  field-sowings  of 
soy  beans  was  highest  (56*2)  at  the  end  of  March,  with  another,  very 
much  lower,  peak  in  autumn.  No  injury  was  observed  in  July  and 
August,  and  no  adults  could  be  found  in  an  ordinary,  dry  field.  It  is 
not  known  in  what  manner  the  liy  passes  this  period.  Hibernation 
apparently  occurs  in  all  stages,  but  the  number  of  individuals  hibernating 
as  pupae  seems  rather  small.  It  Is  concluded  that  there  aine  three 
generations  a  year.  Some  larvae  transform  into  adults  before  the 
summer  comes,  while  others  have  not  reached  maturity  by  then.  In 
Japan  the  plants  attacked  include  cucurbits,  crucifers.  onions,  rice, 
beans,  peas  and  flax.  Experimentally  the  larvae  will  feed  on  decaying 
plant  tissues,  and  complete  development  was  obtained  on  cotton-seed 
meal  spread  on  the  soil,  but  did  not  occur  in  sterilised  soils. 


KuijPER  (J.).   Het  gebniik  van  handbestuiven  hij  de  rapwnbestrijdiiig 

in  de  tabak  in  Deli.  [The  Use  of  Hand  Dust  Guns  in  combating 
Caterpillar  Pests  of  Tobacco  in  Deli.] —  VLugschr,  Ddi  Proefst,, 
no.  53,  7  pp.    Medan,  August  1930. 

Hand  dust  guns  have  been  used  with  good  results  against  Lepidop" 
terous  larvae  on  tobacco  in  the  field  and  drying  sheds  in  Deli,  Sumatra.* 
The  dust  used  is  5-6  per  cent,  lead  arsenate. 


CoAD  fB.  R.).  The  Entomologist  in  Relation  to  Cotton  Insect  Problems 
of  Today. — /.  Econ.  Ent.,  xxiii,  no.  4,  pp.  667-672.  Geneva,  N.Y., 
August  1930. 

Statistics  indicate  that  the  prevaiHng  impres«^ina  of  a  great  increase 
in  damage  from  insect  pests  of  cotton  lu  liic  United  States  iii  recent 
years  has  been  largely  created  by  increased  observation  of  insect 
problems.  Some  form  of  reasonably  profitable  control  measure  is  now 
available  for  all  major  pests,  but  recent  developments  involving  the 
simultaneous  activity  of  several  different  pests  in  the  same  f\fA<\  hax  e 
brought  about  such  a  complicated  situation  that  standard  mctliods  are 
liable  to  fail,  and  special  advice  suited  to  the  local  problem  of  the 
moment  is  frequeDtly  needed.  A  test  has  recently  been  made  of 
a  method  involving  experimental  co-operation  with  research  and 
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extension  workers  in  South  Carolina  and  Oklahoma,  whereby  weekly 
field  surveys  of  insect  activity  are  made  and  used  as  a  basis  of  prompt 
advice  to  farmers.  The  ejq>eriencc  gained  warrants  the  bdief  that 
some  similar  system  could  be  used  to  advantage  in  many  other  sections 
of  the  cotton  belt. 


Jaynes  (H.  a.).  Notes  on  Parathcresia  claripalpis  van  der  Wulp,  a 
Parasite  of  Diairaea  saccharalis  Fabr. —  /,  Econ.  Ent.,  xxiii, 
no.  4,  pj).  676-680,  4  refs.    Geneva,  N.Y.,  August  1930. 

Paruthcresia  claripalpis,  Wulp,  a  Dexiid  parasite  of  Diatraea 
Siucharalisi,  F..  of  which  P.  si^i^nift-ra.  Towns.  [R.A.E.,  A,  x\m,  (S5(S]  is 
stated  by  Aldrich  to  be  a  synonym,  has  been  collected  from  August 
1928  to  September  1929  in  Argentina  and  Peru,  whence  it  has  been 
shipped  in  large  numbers  to  Louisiana.  Although  it  normaUy 
hibernates  in  the  larval  stage  within  the  host  in  Argentina,  it  may  be 
found  in  all  stages  both  in  winter  and  summer.  The  parasites  thnt 
reach  the  adult  stage  in  winter  emerpp  on  warm  days,  but  die  without 
attackmg  the  host  unless  a  period  of  waini  weather  ensues  of  sufficient 
duration  to  allow  them  to  mate  and  larviposrt.  The  winter  climate 
along  the  coast  of  Peru  is  not  sufficiently  severe  to  induce  hibernation. 
Examination  of  dead  hearts  among  >'oung  sugar-cane  showed  parasitism 
of  D.  saccharalis  amountin^r  to  2-22-72  per  cent,  in  Argentina,  including 
j^uparia  present  at  the  time  of  inspection  and  parasites  developing 
later  from  borers  collected.  In  Cartavio,  Peru,  the  percentage  in  one 
field  was?,  andtheaverage  in  three  other  fields  was  32  percent.,  including 
only  puparia  actually  present  and  borers  showing  signs  of  parasitism. 
Even  when  the  percentage  of  parasitism  was  as  high  as  30,  however, 
it  was  necessary  to  cut  8-10  dead  hearts  to  obtain  one  parasite,  the 
borers  having  in  many  cases  been  killed  by  other  agencies  or  having 
left  the  plant.  Observations  are  recorded  on  the  varying  degrees  of 
parasitism  at  different  stages  of  D.  saccharalis,  the  fields  examined 
varying  considerably  in  the  infestation  of  the  borer  and  the  abundance 
of  the  parasites.  Se\  eral  borers  containing  two  parasites  were  found 
in  fields  where  parasitism  was  high.  These  produced  normal  puparia 
if  the  ho^t  was  large. 

Experiments  in  which  puparia  of  P.  claripalpis  were  placed  in  an 
ice-box  indicate  that  they  can  support  cold  storage  at  42-50**  F.  for 
a  period  of  at  least  a  month  and  still  give  50  per  cent,  emergence,  but 
data  on  material  shipped  to  Louisiana  indicated  that  the  longer  the 
period  of  cold  storage  the  less  the  emergence  obtained.  Observations 
in  Peru  in  July,  when  the  a\-eragc  mean  temperature  was  64-31"  F., 
and  in  June,  when  the  tem] m  i  ainre  was  a  little  higher,  indicated  that 
the  pupal  period  during  tiie  cooler  months  lasts  37-44  days. 

The  efficiency  of  P,  claripalpis  is  greatly  reduced  by  the  fact  that 
it  is  attacked  in  the  puparium  by  secondary  parasites,  which,  although 
found  only  on  rare  occasions  in  Tucumin,  infested  14  per  cent,  of  one 
lot  of  puparia  examined  in  Peru.  Those  found  in  Tucumdn  were 
determined  as  Spilomicrus  sp.  and  Pachycrepoidcus  duhius,  Ashm. 

The  number  of  puparia  sent  from  Argentina  between  24th  January 
and  18th  April  amounted  to  7,146,  and  27,754  were  sent  from  Peru 
in  June  and  July.  The  puparia  were  packed  in  damp  sphagnum 
moss  in  small  tin  boxes,  these  being  in  tum  packed  in  strong  wooden 
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boxes  and  kept  in  cold  storage  throughout  the  journey.  Shipments 
from  Argentina  arrived  after  4  weeks  ;  tiiuse  from  Peru  in  15  days. 
Nearly  46  per  cent,  emergence  wa^  reported  from  one  shipment  from 
Pent. 


SPEKrri?  (H^  Stkatener  (C.  L.)  Recent  Experiments  with  Soil 
Animals  attacking  Roots  of  Sugarcane.--/.  Ecofi,  Ent.,  xxiii, 
no.  4,  pp.  680-684.  1  pL,  2  refs.    Geneva,  N.Y.,  August  1930. 

The  following  is  taken  from  the  authors'  summary  of  the  results 
secured  in  experiments  in  Louisiana  supplementary  to  some  already 
noticed  [R.A.E.,  A,  xviii,  168]:  Under  controlled  conditions  in  a 
sugar-cane  held  with  cane  grown  in  large  cylinders,  Lcpidocyrtus 
vi^entus,  Fols.,  Onychiurus  armatus,  Tull.,  and  Symphj^eUa  sp.,  working 
together,  caused  a  marked  reduction  in  growth  and  final  weight  and 
a  slight  reduction  in  percentage  of  sucrose.  Sugar-cane  inoculated 
under  similar  conditions  with  the  fungus,  Pythium,  was  affected 
similarly  and  approximately  to  the  same  extent  ;  cane  subjected  to 
both  factors  showed  yet  poorer  growth  and  yield. 

Of  the  three  soil  animals,  L,  violmtus  was  the  most  injurious,  both 
species  of  Collembola  being  capable  of  adversely  affecting  germination 
by  eating  portions  of  the  buds  and  scales ;  whereas  veiy  little  damage 
could  be  attributed  to  the  Symphilid. 


Douglas  (W.  A.).  The  YfMt  Bean  CataniiUar  as  a  Fwt  of  Bow  Betiii 
in  SoiUhem  Louisiana  and  Texas.— /.  Econ.  Eni,,  ladu,  no.  4, 
pp.  684-690,  3  refs.   Geneva,  N.Y.,  August  ld30. 

This  is  a  more  detailed  account  of  an  attack  of  AtUicarsia  gemmaiaUs, 
Hb.,  on  soy-beans  [Glycine  hispida]  already  noticed  \R.A.E.,  A, 
xviii,  221].  Althoni^h  in  Florida  it  has  been  recorded  as  attacking 
velvet  l)cans  {Sfizolohium],  etc.,  it  was  not  observed  in  southern 
Louisiana  in  1929  on  any  plant  other  than  soy-beans,  with  the 
occasional  exception  of  cotton.  The  eggs  are  deposited  singly,  usually 
on  the  lower  surface  of  the  leaf,  and  hatch  in  3-5  days.  The  larvae 
feed  on  the  leaves  for  about  3  weeks,  aiter  which  the\'  generally  drop 
to  the  c^round  to  pupate  \~2  ins.  beneath  the  soil,  although  a  few 
pupate  on  the  plants.  Moths  emerged  during  late  August  or  earlv 
September,  6-10  days  after  pupation.  Three  distinct  generations 
occurred  in  southern  Louisiana  in  1929.  The  first  injury  from  larval 
feeding  was  observed  about  the  middle  of  August,  and  moths  from  the 
first  brood  of  larvae  had  emerged  and  were  ready  to  lay  eggs  by  the 
second  week  in  September.  Data  of  temperature  and  rainfall  are 
given  for  both  these  months.  All  stages  of  A.  gemmatalis  are  described. 
Natural  enemies  include  several  native  species  of  birds,  builfiugs, 
and  a  number  of  insect  predators,  such  as  Sphex  pictipennis,  Walsh, 
which  has  been  observed  capturing  the  larvae.  The  only  true  parasite 
at  present  Imown  is  Brachymeria  ovaia.  Say,  which  emerges  from  the 
pupa.  A  fungus  was  sometimes  a  valuable  factor  in  checking  outbreaks 
of  the  caterpillars.  The  control  measures  recommended  ha\e  already 
been  noticed  {xy\\\,  221]  ;  soy-beans  planted  for  hay  should  be  cut 
as  soon  as  the  larvae  appear. 
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HiNHs  (\V  E.V  The  Occmrence  of  Antic arsia  gemmatalis  as  a  Soybean 
Pest  in  Louisiana  in  1929.— / .  Econ.  Ent.,  xxiii,  no.  4,  pp.  71 1-714, 
3  pis.   Geneva,  N.Y.,  August  1990. 

The  following  is  largcl\'  taken  from  the  author's  summary  :  Anii- 
carsia  gemmatalis,  Hb.,  appeared  for  the  hrst  time  in  injurious  numbers 
in  Lotusaana  in  August  1929,  showing  a  decided  prdFerence  for  varieties 
of  soyabean  [Glycine\  though  adjacent  velvet  beans  [Siizolobium\  were 
shgbtly  attacked  in  one  instance.  The  only  wild  food-plant  obsmrad 
was  Robin { a  pseudacacia.  The  infestation  appeared  earliest  in  the 
vicinity  of  Jeanerctte,  Louisiana,  and  gradually  spread  northward  to 
the  middle  of  the  State.  Brief  notes  on  the  life-history,  habits  and 
aattual  enemies  are  given.  Late  in  August  a  general  development  <tf 
a  fungus  attacking  the  larvae  checked  the  further  multiplication  of 
the  moth  in  an  Important  d^pnee.  Control  was  found  possible  \^ith 
calcium  arsenate  containing  5  per  cent,  hydratcd  lime  and  dusted  on 
the  dry  foliage,  which  did  not  cause  serious  injury  to  the  plants  [cf. 
R.A.E,,  A,  xviii,  222].  Sodium  silicofluoride  of  the  light  dust  type, 
without  hydiated  lime,  gave  good  control  of  the  larvae  with  very  hme 
scorching  when  applied  to  dry  foliage.  Treated  plants  put  out  new 
growth,  whereas  untrcatr  1  ones  were  completely  destroyed  and  seed 
setting  was  prevented  by  the  larvae. 

MozNETTE  (G.  F.).  Relative  Effects  of  Bordeaux  Mixture  and  of 
hydrated  Lime  on  arsenical  Sprays  in  the  Control  of  the  Pecan 
Leaf  (km4mBnt.—J,  Econ,  Ent,,  xxiii,  no.  4.  pp.  691-699, 
6  refs.   Geneva,  N.Y.,  August  1930. 

Experiments  were  carried  out  in  1929  to  determine  the  relative 
effects  of  various  combination  sprays  in  regard  to  foliage  injury  and 
insecticidal  efficiency  wlien  used  under  field  conditions  in  the  control 

of  Acrohasis  paUioldla,  Rag.,  on  pecan.  Acid  lead  arsenate  and  calcium 
arsenate  were  used  at  the  rate  of  1  lb.  to  50  U.S.  gals,  of  spray,  and 
Paris  green  at  the  rate  of  \  lb.  to  50  U.S.  gals. 

The  following  is  taken  from  the  author's  summary  of  the  results 
obtained :  Add  lead  arsenate,  when  combined  with  hydrated  lime  or 
fish-oil,  caused  arsenical  injury  to  pecan  foHage  and  partial  defoliation  ; 
when  used  with  Bordeaux  mixture,  however,  only  slight  foliage  injury 
resulted  with  a  |— 1^-50  mixture  and  none  witli  the  Bordeaux  mixture 
at  double  this  strength.  Acid  lead  ars<niate,  commercial  calcium 
arsenate  and  Paris  green  when  combined  wilii  3-5-50  Bordeaux  did 
not  cause  any  foliage  injury.  Bordeaux  mixture  is  a  much  bettcs* 
corrective  for  arsenical  injury  to  pecan  foliage  than  hydrated  lime 
used  at  the  same  strength.  No  material  advantage  is  gained  in 
incorporating  fi^b-oil  or  calcium  caseinate  in  combinations  of  Hordenux 
mixture  and  arsenicals,  as  the  former,  being  (olioidal  in  character, 
is  a  very  good  spreader  and  sticker  for  the  latter. 

A  comparison  of  the  percentages  of  hibemacula  of  A.  paUioldla 
formed  on  the  buds  of  pecan  trees  sprayed  with  commercial  calcium 
arsenate  or  Paris  green  combined  with  Bordeaux  mixture  with  the 
percentages  formed  on  frees  in  the  untreated  plots  indicates  clearly 
that  the  Bordr-anx  mixture  did  not  inhibit  the  action  of  the  arsenicals 
to  any  appreciable  degree.  The  results  secured  with  acid  lead  arsenate 
in  combination  with  Bordeaux  mixture  are  not  so  significant  and 
indicate  the  probability  that  chemical  changes  occurred  in  the  cam- 
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bination  that  influenced  the  results.  Commercial  calcium  arsenate  in 
Bordeaux  mixture,  when  the  aisenical  was  used  on  the  same  poundage 
basis  as  acid  lead  arsenate,  was  considerably  more  effective  against 

A.  palliolella.  Paris  green,  when  used  at  a  strength  at  which  it  con- 
tained approximately  the  same  quantity  of  metallic  arsenic  as  did  the 
acid  lead  arsenate  ii^«'d  in  Bordeaux  mixture,  was  more  effective  than 
the  latter,  and  shj^hiiy  more  effective  tiian  commercial  calcium 
ais^iate  used  at  a  strength  at  which  it  contained  more  metallic  arsenic 
Commercial  calcium  arsenate  may  be  used  at  the  same  poundage  as 
acid  lead  arsenate  in  Bordeaux  mixture  with  greater  effectiveness  in 
the  control  of  A.  palliolella  and  with  a  saving  in  the  cost  of  the  arsenical 
of  about  one-half. 

SNAPr  fO  T  V  Results  of  spraying  and  dusting  Experiments  on  large 
Blocks  of  Peach  Trees  for  the  Control  of  the  Corculio. — /.  Econ. 
Ent.,  xxiii,  no.  4,  pp.  699-704.    Geneva,  N.Y.,  August  1930. 

The  results  of  experiments  carried  out  in  Georgia  in  1929  in  a  peach 
orchard  heavily  infested  with  Conufraclielus  nenuphar,  Hbst.,  indicate 
that  lead  arsenate  is  more  elfictive  as  a  spra\'  tlian  as  a  dust.  Four 
applications  were  made  :  when  the  petals  were  falling,  when  the  calyces 
were  being  shed,  after  the  calyces  were  shed,  and  4  weeks  before  harvest. 
The  spray  used  consisted  of  1  lb.  powdered  lead  arsenate  to  50  U.S. 
gals,  water,  with  the  addition  of  milk  of  lime  made  from  4  lb.  hydrated 
lime.  The  applications  of  dust  consisted  of  5  per  cent,  lead  arsenate 
in  each  case,  to  95  per  cent,  hydrated  lime  in  the  first  two  and  to 
80  per  cent,  sulphur  and  15  per  cent,  hydrated  Unie  in  the  last  two 
treatments.  The  petal-fall  spray,  applied  when  50-75  per  cent,  of 
the  petals  had  fallen,  was  shown  to  be  an  important  part  of  the  schedule. 
The  dusted  block  had  30-2  per  cent,  more  infest  1  fruit  than  the 
sprn\'f'fl  block,  and  a  sprayed  block  on  which  the  first  application  was 
omitted  had  30  p>er  cent,  more  infested  fruit.  The  dusted  block  had 
184-6  per  cent,  more  rotten  fruit  than  the  block  that  received  the  spray, 
11*3  per  cent,  of  the  infection  being  at  curculio  punctures  ;  and  there 
was  91*5  per  cent,  more  rotten  fruit  in  the  block  where  the  first  spray 
was  omitted,  8-1  per  cent,  of  the  infection  being  at  curculio  punctures. 
Of  the  rotten  fruit  in  the  block  receiving  all  4  sprays^only  3*4  percent, 
was  infected  at  curculio  punctures. 

Eddy  (C  O.)  &  Clarke  (W.  H.).  The  Onion  Thrips  on  Seedling 
Cotton,  with  a  Season's  Record  of  parthenogenetic  Development.— 
/.  Econ,  Ent.,  xxiii,  no.  4,  pp.  704-708,  1  pi.,  1  fig.  Geneva,  N.Y., 
August  1930. 

Experiments  carried  out  in  .south  Carolina  in  1929  to  determine 
the  type  of  injury  caused  by  Thrips  tabad,  Lind.,  to  seedling  cotton 
showed  that  the  growth  of  infested  plants  was  retarded  and  malformed. 
In  rare  cases  bud^  were  blasted  or  lateral  growth  was  started  from  tiie 
buds  in  the  axils  of  the  cotyledons.  Unfolding  leaves  had  holes, 
marginal  erosions,  raised  thin  areas  and  a  crinkly  surface. 

In  further  studies  data  were  collected  on  the  life-history  of  T. 
tabaci  during  5  generations  of  parthenogenetic  development  from 
26th  May  to  25th  September  1929.  The  average  female  lived  14  days 
and  laid  14  eggs  in  a  period  of  8  days.   Individuals  developed  in 
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14  days,  nearly  5  days  being  spent  in  the  egg,  2-3  in  each  of  the  two 
larval  instars,  H  in  the  pre-pupal  and  3  in  the  pupal  stage.  In  July 
the  generations  followed  each  other  within  as  short  an  interval  as 

15  days,  the  period  lengthening  to  26  days  in  August. 


OsTERBERGER  (B.  A  ).  Erax  inUrruptus  Mmq.  ai  a  VwfMm>--J. 
Econ.  EfU.,  xxiii»  no.  4,  pp.  709-711,  1  pi.,  6  refs.  Geneva,  N.Y., 
August  1930. 

examination  of  freshly  ploughed  soil  in  fields  of  sugar-cane  and 
other  crops  in  Louisiana  in  the  autumn  and  winter  of  1928  and  1929 
revealed  the  presence  of  a  number  of  larvae  of  the  Asilid,  Erax  if^ 

terruptus,  Macq.  Laboratory  experiments  indicated  that  these  larvae 
fed  very  readily  on  white  grubs.  They  hibernated  in  the  soil  and 
pupated  in  May,  the  adults  emerging  20-26  days  later.  The  pupa 
and  adult  are  briefly  described. 

In  view  of  the  predacious  habits  of  the  larva  and  its  wide  distribution 
and  ahundance,  E.  interruptus  may  he  considered  of  economic  im- 
portance in  areas  where  sugar-cane  is  grown. 

Hull  (F.  M.),  Some  Methods  of  trapping  Plant  Lice. — /.  Econ.  Eni., 
xxiii,  no.  4,  pp.  715-717,  I  pi.,  2  graphs.  Geneva,  N.Y.,  August 
1930. 

Comparative  tests  of  a  number  of  flat  cloth  screens  of  various 
materials  for  the  trapping  of  Aphids  attacking  vegetable  crops  indicated 
that  the  numher  of  Aphids  registered  was  roughly  inversely  pro- 
portional to  the  tightness  of  the  weave,  as,  if  the  wind  veers  round 
the  screen,  they  are  not  carried  on  to  it.  Cheese-cloth,  altlumgh 
flimsy  and  not  durable,  was  50  per  cent,  more  ethcient  than  voile  cloth 
as  regards  the  numbers  of  Aphids  settling  on  it,  but  the  adhesive  nscd 
closed  the  meshes  of  these  materials.  A  screen  of  wire  cloth,  of  a  nwAi 
not  greater  than  8  to  the  inch,  coated  with  adhesive  and  pivoted  with  a 
vane  to  keep  it  square  to  the  wind,  proved  the  most  satisfoctory  material. 
The  adhesive  was  thinned  hy  heating  before  being  applied  to  avoid 
closing  the  meshes.  Records  taken  by  this  method  in  1929  in  Texas 
indicate  that  the  production  of  winged  forms  is  particularly  high  in 
late  March  and  early  April,  and  reaches  another  high  period  in  autumn. 
There  are  also  periods  when  winged  forms  are  practically  absent. 
In  December  1929,  adJiesive  screens  registered  1-2  Aphids  to  4  sq.  ft. 
of  screen  a  week,  as  compared  with  several  hundred  a  day  in  late 
spring.  By  planting  cro]>s  at  periods  when  screen  records  show  an 
atmosphere  clear  of  winged  forms,  several  weeks  growth  is  ensured  in 
freedom  from  what  is  practically  the  only  potential  source  of  infestation. 

BuEGBSS  (A.  F.).  Benilli  neond  on  the  Gipsy  MoUi  Kitermiiiation 
FlNKleet  in  New  Jersey.— /.  Ecm,  Eni.,  xxiii,  no.  4,  pp.  718-720, 
2  maps.  Geneva,  N.Y.,  August  1930. 

Intensive  work  in  the  control  of  the  gipsy  moth  [Porthdna  dispar, 
L.]  carried  out  in  New  Jersey  over  a  peric^  of  9  years  is  hriefly  reviewed. 
Whereas  in  1920,  over  3.000,000  egg  clusters  of  P.  Hspar  were  treated 
and  thousands  of  acres  of  tree  growth  were  suhsequently  sprayed,  in 
(un«>  47 
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1929,  only  one  small  colony  with  less  than  100  egg  clusters  was  found 
and  spraying  activities  were  limited  to  the  site  and  surroundings  of  this 
colony.  These  results  were  accomplished  by  intensive  scouting  and 
cleaning  up  in  the  severely  infested  area  until  the  moth  become 
extremely  scarce,  followed  by  sooating  a  belt  averaging  more  than 
10  miles  wide  surrounding  all  towns  where  any  infestation  had  previously 
been  found.  In  the  succeeding  years,  towns  farthest  removed  from  the 
central  infestation  were  intensively  scouted,  so  that  the  territory  under 
treatment  was  gradually  closed  up  to  the  centre,  137  sq.  miles  remaining 
to  be  intensively  scouted  at  the  end  of  the  fiscal  year  1929.  The  entire 
area  in  New  Jersey  that  has  been  worked  is  2,969  sq.  m.,  exclusive 
of  9  isolated  colonies  that  were  exterminated  within  a  year  or  two 
following  their  discovery. 

According  to  the  original  estimate,  the  infested  area  was  100  m., 
the  time  required  for  extermination  5  years  and  the  cost  £2UU,UU0. 
The  area  actually  infested  proved  to  be  over  400  sq.  m.,  the  time  spent 
hitherto  being  9  years  and  the  total  amount  of  expenditure  up  to 
90th  June  1929,  ^(422,500.  The  largest  annual  expenditure  (in  1923) 
was  £59,000,  and  the  estimated  expenditures  for  1930  and  1931  are 
£25,000  and  £16,000  respectively.  If  the  estimated  area  infested  is 
compared  with  that  actually  found,  the  expenditure  on  this  project 
has  therefore  been  much  less  than  would  be  expected.  The  cost  of 
operation  is  decreasing  each  year,  and  the  work  ^ould  be  successfully 
concluded  within  a  reasonable  time. 

Burgess  (A.  F.).  Gipsy  Moth  Barrier  Zone  Maintenance  Problem. — 
/.  Econ.  EfU.,  xxiii,  no.  4,  pp.  72(^-725,  1  map.  Geneva,  N.Y., 
August  1930. 

An  account  is  given  of  the  barrier  zone  maintained  against  the 
gipsy  moth  [Porthkria  dispar,  L.]  along  the  Hudson  River  since  1923 

[R.A.E.,  A,  xi,  301]  for  the  prevention  of  its  spread  throughout  New 
York  State  and  to  the  States  to  the  South  and  West.    A  survey  made 
in  1924  and  1925  showed  50  infested  areas  well  distributed  throughout 
the  zone,  all  of  which  were  exterminated  within  the  next  3  years. 
During  1927,  only  21  infested  points  were  found  in  the  entire  zone, 
which  was  the  smallest  number  since  the  work  began.   The  acreage 
of  defoliation  east  of  the  barrier  zone  has  increased  steadily  from  ^5 
acres  in  1924  to  551,133  acres  in  1929,  which  implies  a  corresponding 
increa^*'  in  the  possibilit\-  of  infestation  within  the  zone.    The  number 
of  infested  localities  witiiin  the  zone  has  increased  each  year  since 
1927,  and  for  the  year  ending  30th  June  1929,  101  points  of  infestation 
were  found  and  treated,  the  greatest  number  being  in  south-western 
Massachusetts  and  north-western  Connecticut,  and  in  the  adjoining 
territory  in  New  York  State.    Since  1st  July  1929,  particular  attention 
has  been  paid  to  scouting  all  woodland  areas  in  this  section  that  have 
not  been  recently  examined.    B}'  20th  November  1929,  when  about 
25  per  cent,  of  the  proposed  scouting  work  for  the  fiscal  year  iiad 
been  completed,  56  infested  localities  had  been  found ;  it  is  not  yet 
known  whether  a  corresponding  increase  is  to  be  expected  as  the  work 
progresses.   Control  measures  employed  are  either  treating  the  eggs 
with  creosote  or  spraying  against  the  larvae  or  a  combination  of  both, 
the  application  of  tree  banding  material  to  keep  the  larvae  from 
reaching  the  tops  of  the  trees  being  sometimt^s  advisable  as  an  auxiliary. 


683 


Continued  reinfestation  from  the  east  is  rendering  the  maintenance 
of  the  zone  increasingly  difficult,  and  it  may  necessitate  a  replacement 
of  the  barrier  in  more  dif&cult  territory  [RA.E.,  A,  xvii,  554].  In 
connection  ivith  the  zone  work,  the  pressing  need  for  scouting  a  section 
directly  east  of  the  barrier  soutii  of  the  Canadian  boundary  in  Vermont 
and  the  territory  contiguous  to  the  quarantine  line  in  northern  New 
Hampshire  and  Maine  is  emphasised.  This  would  make  possible  the 
alteration  of  the  quarantine  line  based  on  the  findings,  safeguard  the 
transport  of  products  proceeding  from  towns  that  may  now  be  infested 
and  facilitate  the  release  from  the  quarantined  areas  of  towns  that  are 
not  infested. 


KuTTvcoMBE  (J.  W )  Oviposition  of  the  Com  Earworm  Moth  in 
Relation  to  Nectar  Flow  of  some  flowering  Plants. —  /.  Econ. 
Ent.,  xxiii,  no.  4,  pp.  725-728,  1  fldg.  diag.  Geneva,  N.Y., 
August  1980. 

In  an  effort  to  deternnne  the  importance  fif  the  food  factor  in  relation 
to  the  number  of  eggs  deposited  by  Hdtothis  obsoleta,  F.,  during  a 
given  period,  studies  were  made  in  1927  and  1928  in  Virginia  of  a 
numbcs-  of  nectar-producing  plants.  It  was  found  that  the  moths  fed 
on  nectar  from  a  great  variety  of  these  plants,  the  overlapping  flowering 
periods  of  which  cover  the  whole  period  during  which  oviposition 
occurs.  As,  however,  nectar  flow  from  these  plants,  although  greatly 
curtailed  by  drought,  is  apparently  never  so  reduced  as  greatly  to 
affect  oviposition,  this  factor  cannot  be  considered  the  cause  of  marked 
disturbances  in  the  normal  seasonal  abundance  of  the  eggs. 

YoTHERS  (M.  A  ).  Second  Report  on  some  of  the  more  important 
Insects  captured  in  Codling  Moth  Trap  Baits,  Yakima,  Wash., 
10^-28. — /.  Econ.  Ent.,  xxiii,  no.  4,  pp.  729-735,  1  ref.  Geneva, 
N.Y.,  August  1930. 

Observations  on  the  earhest  and  latest  appearances  and  times  of 
maximum  numbers  are  presented  for  Hypsopygta  coslalis,  F.,  Tortrix 
{Archips)  rosaccana,  Harr.,  Chrysopa  spp.,  and  Noctuids  captured  in 
experiments,  continued  in  1927  and  1928,  with  bait  traps  for  Cydia 
(Carpocapsa)  pmnoneUa,  L.,  in  Washington  [R.A.E.,  A,  xviii,  68]. 
Records  for  the  years  1926-28,  including  those  given  in  the  first  report, 
are  summarised  in  n  t:iM(  All  the  insects  appeared  somewhat  later 
in  1927  and  1928,  as  the  spring  was  abnormally  early  in  1926. 

Pack  (H.  J.).  The  ^^SpiAtiiig"  Habit  of  Lepidopterous  Larvae.—/. 
Econ.  Ent.,  xjdii,  no.  4,  pp.  736-738,  5  refs.  Geneva,  N.Y., 
August  1930. 

Studies  in  Utah  in  1929  indicate  that  certain  Lepidopterous  larvae, 
including  Zophodia  grossulariae,  Riley  (gooseberry  fruit -worm),  Anarsia 

lineatclla,  Zell.  (peach  twig  borer)  and  Eucosma  {Spilonota)  occUana, 
Schiff..  and  Kccurvaria  nanella,  Schih.,  when  they  l)egin  to  eat  into  the 
surface  of  the  leaf,  invariably  reject  the  first  mouthfuls  of  food,  a 
habit  already  noticed  by  other  authors  m  respect  of  Cydia  {Carpocapsa) 
pomoneUa,  L.,  and  C.  (Laspeyresia)  molesta,  Busck.  The  following 
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insects  were  ob^en'ed  not  to  reject  food  :  Huhfca  imduIatcUa,  Clem, 
(sugar-beet  crown  borer),  Phytometra  {Autographa)  calif  arnica,  Speyer 
(alfalfa  senii-looper)  and  Loxostege  sp.,  all  of  which  differ  from  the 
first  group  in  being  external  feeders.  The  economic  importance  o£ 
this  characteristic  is  apparent  when  an  insecticide  is  used  as  a  stomach 
poison.  Quantitative  tests  to  determine  the  amount  of  poison  ingested 
even  though  most  of  th*  food  is  expelled  should  result  in  considerable 
progress  in  the  problem  of  control. 

CUTRicHT  (C.  R.).  Additional  Notes  on  Aphis  pomi  DeQ. — /.  Econ, 
Ent.,  xxiii,  no.  4,  pp.  738-741,  6  refs.  Geneva,  N.Y.,  August 
1930. 

The  results  of  experiments  carried  out  in  Ohio  in  1929  to  determine 
th«'  reaction  of  Aphis  pomi,  DeG.,  when  migrating  in  search  of  fresh 
loud,  to  actively  growing  plants  indicate  that  growing  terminals  of 
apple  are  at  least  four  times  as  attractive  as  those  that  luive  completed 
their  growth,  and  Aphids  on  them  produced  almost  six  times  as  many 
young.  In  the  field,  luxuriantly  growing  terminals  are  frequently 
noted  with  an  Aphid  population  of  2,000-4,000,  adjacent  terminals  of 
less  vigorous  growth  harbouring  only  a  few  hundred.  There  is  little 
doubt  that  these  populations  came  from  about  the  same  original 
numbers,  the  difference  in  final  population  being  due  to  difference  in 
food.  Aphid  colonies  observed  on  terminals  that  hardened  about 
mid-July  maintained  themselves  almost  intact  until  early  September 
without  reproducing  and  apparently  without  growth.  It  is  suggested 
that  such  individuals,  if  provided  with  suitable  food,  would  grow  and 
reproduce,  and  may  be  considered  a  potential  source  of  infestation 
of  winter  shoots  in  late  August  and  September. 

Fluke  (C.  L  ).  The  Influence  of  resistant  Apple  Scions  ou  the  Sus- 
ceptibility of  non-xeiistant  Stocks  with  Relation  to  Woolly  Aphid 
Attadn. — /.  Econ.  Ent.,  xxiii,  no.  4,  pp.  741-743,  1  fig.  Geneva, 
N.Y,,  August  1930. 

The  tests  described  show  clearly  that  the  use  of  a  resistant  apple 
scion  such  as  Northern  Spy  does  not  affect  the  susceptibility  of  the  root 

stock  to  attack  by  woolly  aphis  [Eriosoma  lanigerum,  Hausm.],  and 
indicate  that  no  resi<;tance  to  E.  lanigerum  would  be  produced  ])y  the  use 
of  a  resistant  variet\  as  an  intermediate  scion  either  in  the  scion  above 
it  or  in  the  root  below. 

Gahm  (O.  E.).  The  Mite,  liuopodcs  aui.  inuicpt's  Banlis,  as  a  Pest  of 
cultivated  Mushrooms,  with  preliminary  Tests  toward  Control.— 
/.  Econ.  Ent.,  xxiii,  no.  4,  pp.  744-747,  1  pi.  Geneva,  N.Y., 
August  ld30.  Also  in  /.  Washingkm  Acad.  Set.,  xx,  no.  8,  pp. 
155-156.    Washuigton,  D.C,  1930. 

Linopodes  antennacpes,  Banks,  a  mite  not  hitherto  recorded  as  a 
pest  of  mushrooms,  was  first  found  attacking  cultivated  mushrooms  in 
Pennsylvania  during  March  2929,  and  was  later  observed  causing 

commprrial  damage  in  mushroom  houses  in  Illinois  and  Minnesota. 
The  mjury  produced  l)v  this  mite  is  characterised  by  a  partial  des- 
truction of  the  root  system  and  a  decided  constriction  of  the  sporophore 
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at  the  base.  Reduction  in  crop,  amounting  in  one  case  to  40  j)er  cent, 
or  J  lb.  to  the  square  foot,  results  from  the  injury  caused,  as  attacked 
mubhrooms  fail  to  attain  marketable  size.  Observations  indicate  that 
the  stalk  is  the  chief  object  of  attack  after  the  mushroom  appears  above 
the  surface  of  the  bed  The  rapid  movement  of  the  mite  increases 
the  range  of  injury.  Surface  steaming  of  the  compost  heap,  as 
practised  against  Tvroglvphus  lintneri,  Osb.,  was  found  to  be  a  satis- 
factory method  of  control.  Thermal  death-])oint  experiments  showed 
that  L.  anlennacpfs  will  succumb  to  a  'SO  minute  exposure  to  a  tem- 
perature of  lOO  ^"*  F.  in  a  constant  temperature  chamber  with 
accompanying  relative  humidity  of  89  per  cent.  As  the  temperature 
below  a  depth  of  4  inches  in  a  manure  heap  is  too  high  for  the  survival 
of  the  mite,  it  is  unnecessary  to  penetrate  the  compost  below  that 
depth. 

Hartzell  (F.  Z.).  The  Latin  Sqoara  Aaumami  of  ihrpmmmiial 

Plats.— /.  Econ.  Ent.,  xxiii,  no.  4.  pp.  747-753,  2  refs.  Geneva, 
August  1930. 

The  following  is  taken  from  the  author's  abstract :  Variation  in 

infestation  vitiates  conclusions  drawn  from  held  tests  unless  the  plot 
t'  Hmique  is  able  to  compensate  for  it.  The  Latin  square  (chess  board) 
ariangement  of  test  plots  has  a  number  of  advantages  over  the  ordinary 
method  of  using  strips  across  the  area.  This  arrangement  is  applicable 
to  areas  in  which  the  variation  from  plot  to  plot  occurs  by  approximately 
constant  differences.  It  does  not  always  compensate  for  differences 
that  occur  by  chance  or  in  approximately  geometrical  series.  Careful 
studies  of  proposed  test  areas  should  be  made  to  determine  the  type 
(A  \  ariation  present,  and  no  tests  made  except  in  places  in  which  a  iugh 
degree  of  accuracy  can  be  secured. 

Richardson  (H.  H.).  Petroleum  00  Summer  Sprays  for  Pine  Leaf 
Scale  Ckmtrol  (Family  Cocddae— Older Homoptera). — /.  Econ.  Ent., 
xxiii,  no.  4,  pp.  753-758,  5  refs.  Geneva,  N.Y.,  August  1930. 

The  following  is  largely  taken  from  the  author's  abstract : 
Lubricating  oil,  miscible  oil,  and  three  grades  of  highly  refined  white 

oil  were  tested  in  the  field  during  the  summer  of  1928  for  their  toxicity  to 
Chwnaspis  pinifoliae,  Fitch,  on  white  and  red  pine  [Pinus  strobus  and 
P,  resinosa].  The  tolerance  of  the  foliage  of  various  conifers  to  these 
oils  was  also  determined.  Little  difference  was  noticed  in  the  toxicity 
of  the  cdls  to  the  scale  when  compared  at  strengths  sufficient  for  control. 
An  oil  concentration  of  2*5  per  cent,  was  sufficient  to  give  commercial 
control  (9(VI0()  per  cent.).  Highly  refined  white  oils  (Be.  36-6  -35-4  , 
Sa\  b''lt  viscosity  45-85  sec;  100°  F.)  were  the  only  oils  that  could  be 
applied  at  a  concentration  sufficient  for  control  without  subsequent 
injury  to  foliage.  The  conifers  tested  varied  in  their  susceptibiUty 
to  oil  spray  injury  in  the  foUowing  order :  White  spruce  [Picea 
canudc'tisis]  (most  susceptible),  white  pin*  and  red  pine  and  Scots 
pine  [Pinus  sylvestris]  (least  susceptible).  The  bloom  normally  present 
on  conifers  disappears  when  an  oil  spray  is  applied,  but  reappears 
within  5^10  weeks,  depending  on  weather  conditions  and  the  volatility 
of  the  oil. 
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Deakborn  (F.  £.).  Pfajntel  tad  diemiol  PtapertiM  fwiiimwnMl 
•fiwiol  liwactindeg  n.  Magmniim  jtoenate.— /.  Enl.. 
xxUi,  no.  4,  pp.  758-764,  25  refs.  Geneva,  N.Y.,  Angnst  1930. 

The  following  is  fhe  author's  abstract:  Commerdal  magnesiiua 
arsenate  insecticides  are  prepared  by  treating  magnesinm  hydroxide 
suspended  in  water,  or  a  solution  of  ntagnesinin  salt,  wttii  arsenic  add 

or  an  alkali  arsenate.  The  di-  or  "trimarnesium  arsenate  is  formed, 
depending  upon  the  proportion  present  of  the  reacting  compounds. 
The  reaction  products  are  then  heated  in  an  autoclave  to  a  temperature 
of  165-175°  C.  under  pressure  for  several  hours  in  order  to  reduce  the 
water-sduble  arsenic  content  to  a  low  valt^  The  product  is  then 
filtered,  dried  and  ground  to  fine  powder. 

There  are  two  grades  of  this  product  on  the  market,  and  a  typical 
chemical  and  physical  analysis  is  given  of  each.  They  both  contain 
a  crystalline  material  of  which  certain  of  the  optical  properties  agree 
with  those  of  the  basic  arsenate  Mg3(As04)2  MgO. YHX)  mentioned 
in  the  patents.  A  short  review  of  the  published  entomological  tests 
with  this  material  is  included. 


MuNDiNGER  {{'.  G  ).  Studies  in  Apple  Maggot  Ck)ntrol  in  the  Hudson 
Valley. —  /.  Econ.  Ent.,  xxiii,  no.  4,  pp.  764-769,  1  fig.  Geneva, 
N.Y.,  August  1990. 

The  timing  of  a})pIirations  for  protecting  apples  against  Rhu^outi^ 
'Trypcta)  pomonella,  Walsh,  whicii  labernates  in  the  soil  in  the  pupal 
stage,  is  best  detOTiined  by  the  use  ol  large  emergence  cages  {R.A,E„ 
A,  xv»  424]  under  nearly  natural  conditions.  Data  of  emergence 
obtained  by  this  method  in  the  Hudson  Valley,  New  York,  during 
the  years  1926-29  indicate  that  the  period  of  maximum  emergence 
varies  somewhat  in  duration  and  time  of  occurrence  from  3'ear  to  vear. 
The  yields  of  the  cages  differed  considerably,  some  producing  few  tiie> 
and  others  as  many  as  44  a  day.  Periods  of  maximum  emergence 
ccHisistently  followed  the  first  senes  of  warm  days  after  1st  July,  and 
greatly  reduced  emergences  followed  dry  months  in  2927  and  1929. 
More  flies  were  obtained  from  cages  placed  over  uncultivated  areas 
than  from  rages  placed  over  areas  where  the  soil  had  been  disturbed 
In  1927  only  15  flies  were  taken  from  15  cages  left  on  the  original  sites 
for  two  consecutive  seasons,  indicating  that  the  great  majority  of 
flies  iiave  a  life-cycle  of  one  year  in  tliis  area.  The  probability  of  the 
occurrence  of  more  than  one  brood  in  one  season  appears  verj-  slight. 
As  the  flies  feed  for  a  considerable  time  before  ovipositing,  it  is 
inadvisable  to  begin  protective  measures  until  the  number  appearing 
in  the  cages  indicates  that  maximum  emergence  has  been  almost 
reached. 

l*^\'})erinients  in  the  control  of  R.  pomonella  with  various  sprays  and 
dusts  containing  lead  arsenate  at  the  rate  of  2^  lb.  to  100  U.S.  gals, 
and  10  : 90  respectively  in  the  years  1926,  1927  and  1929  indicate 
that  a  large  measure  of  protection  can  be  secured  by  one  application 
of  spray  as  the  flies  are  beginning  to  increase  in  numbers  in  the  cages 
and  another  about  10  days  later.  Under  dry  conditions  dust  may  be 
used  in  place  of  the  second  spray,  or  in  dry  seasons  dust  may  be  used 
altogether.   Early  varieties  of  apple*  which  showed  on  the  whole 
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a  somewhat  earlier  maximum  emergence  period  of  R.  pomonella, 
should  be  carefully  observed  and  receive  first  treatment.  It  has  been 
demonstrated  that  success  in  one^  season  is  no  guarantee  of  future 
freedom  front  attack,  and  two  appHcatioos  should  be  made  even  Yfhsce 
emergence  appears  slight  in  cases  where  R.  pomondla  has  been  known 
to  occur  in  dangerous  numbers. 


FuTCHER  (R.  K.).   Note  on  Plebeius  acnum  DooUeday  and  Hewitson. 
— /.  EcoH,  EfU.,  xxiii,  no.  4,  p.  770.  Geneva,  N.  Y.,  August  ld90. 

Lepidopterous  larvae  found  infesting  pods  of  Asiragtih$&  triflaris  near 
Marfa,  Texas,  in  April  1930,  when  transferred  to  the  pods  of  English 
peas  and  bred  out  in  the  laboratory,  were  identified  as  Plebeius  acmon, 

Dbldy.  tS:  Hew.  They  did  not  readily  feed  on  the  peas.  Astragalus 
trifloris  is  believed  locally  to  be  poisonous  to  livestock.  About  80  per 
cent,  of  the  pods  of  the  plants  examined  were  infested  by  the  larvae. 


Poos  (F.  W.).    A  new  Method  of  distributing  Empoasca  falme  (Harris). 
— /.  Econ.  Ent.,  xxiii,  no.  4,  p.  770.   Geneva,  N.Y.,  August  1930. 

Green  beans  brought  to  Washington  from  Florida  early  in  1930  were 
found  to  be  infested  with  Empoasca  fabae,  Harr.,  as  many  as  7  individuals 
hatching  from  a  single  pod.  This  is  apparently  the  lirst  record  of 
oviposition  by  this  species  on  the  pods  of  green  beans  under  field 
conditions.  Beans  received  on  14th  March  that  had  been  kept  in 
individual  lots  at  different  temperatures  between  21  and  29**  C.  [69*8 
and  84-2^  F.]  showed  little  difference  in  time  and  amount  of  hatching 
when  kept  at  room  temperatures  in  the  laboratory  after  removal  from 
storage  on  21st  March.  Observations  of  a  second  series  of  4  lots  of 
material  kept  at  tempcratiirt  s  between  4-5  and  15°  C.  [40-1  and  59°  F.] 
for  a  week  precedint'  2Sth  ATarrh  and  subsequently  at  room  temperature 
showed  that  hatchm^  cuiiiiuucd  urilil  i/tii  April  in  the  case  of  the  lot 
that  had  been  kept  at  IS*"  C.  [59°  F.J,  whereas  less  hatching  apparently 
occurred  in  the  lots  that  had  been  kept  at  the  lower  temperatures. 


OsprKv  (\\.  R.).  Fumigation  of  fresh  Fruit  with  Carbon  Disulphide 
for  tlie  Destruction  of  Adult  Japanese  Beetles.  Ci/'c.  Nrd^  Jersey 
Dept.  Agric,  no.  188,  20  pp.,  7  figs.,  4  charts,  4  refs.  Trenton, 
N.J..  June  1930. 

The  inspection  of  small  fruits  intended  for  shipment  from  an  area 
infested  with  the  Jaj)anese  beetle  ]  Popillia  japonica,  Newm.]  is  im- 
practicable, since  tlie  fruit  is  likely  to  become  injured  by  excessive 
handling  and  the  presence  of  the  beetle  cannot  always  be  detected. 
Experiments  are  described  in  which  a  number  of  fiunigants  were 
tested  for  the  purpose  of  destro)ang  the  beetles  infesting  fruit  already 
packed  in  crates  for  transportation.  The  results  indicate  that  carbon 
bisulphide,  at  the  rate  of  10  lb.  to  1.000  cu.  ft.,  was  the  most  effective 
in  destroying  the  beetles  when  the  treatment  was  prolonged  for  two 
hours  at  a  temperature  of  80  F.,  and  was  in  no  way  injurious  to  the 
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fruit.  Higher  temperatures  should  be  avoided  in  view  of  their 
detrimoatal  effect  on  the  fruit.  The  fumigaiit  should  be  volatilised 
rapidly,  in  order  that  the  full  concentration  may  be  obtained  in  about 
15  minutes.   The  properties  of  carbon  bisulphide  are  given ;  if  it  is 

impure,  a  slight  residue  may  be  left  after  evaporation  of  the  liquid. 
The  construction  of  the  fumigating  houses  is  described  in  detail  ;  as 
many  crates  or  boxes  of  fruit  as  tlie  fumigating  chamber  will  hold  can 
be  fumigated  at  a  time,  but  when  they  are  stacked  one  on  another, 
narrow  strips  of  wood  are  placed  to  separate  them,  thus  providing  for 
better  and  more  rapid  penetration  of  the  gas. 


Knight  (Hugh),  Chauberlin  (J.  C.)  &  Samuels  (C.  D.).  On  some 
limiting  Factors  in  the  Use  ol  Mtmted  Fetioleum  Oils  as  In- 
secticides.—P/««/  Phvsiohf^v,  iv,  pp.  299-^21,  2  figs.,  6  refs. 

Chicago.  111.,  1929.    [Reed.  1930.] 

During  investigations  into  the  insectiddal  efiidency  of  saturated 
petroleum  oils  [K.A.E.,  A,  xv,  598],  some  adverse  physiological  effects 
occurred  on  Citrus.  A  study  ')f  the  disturbances  created  in  the 
metabolism  of  the  plant  was  therefore  undertaken,  and  the  experi- 
ments are  described  and  discussed. 

The  disturbances  appear  to  be  due  to  the  physical  effect  of  the 
penetration  of  the  oil  into  the  plant  tissue  rather  than  to  any  chemical 
reaction.  The  persistence  of  the  oil  film  depends  primarily  on  the 
mor])hulugy  of  the  leaf  and  the  \'iscosity  of  the  oil,  and  varied  from 
a  few  minutes  to  15-20  days.  The  disappearance  of  the  oil  is  due  to 
absorption  by  the  leaf,  the  amount  lost  by  volatilisation  being 
negligible  except  in  the  case  of  non-lubricating  oils.  Penetration  is 
most  rapid  in  areas  rich  in  stomata,  but  may  occur  by  seepage  between 
the  epidermal  cells  of  the  upper  (stomata-free)  surface  of  the  leaf. 
Beginning  within  a  few  days  after  entrance  into  the  intercellular  spaces 
of  Citrus  and  extending  over  many  months  in  the  case  of  a  saturated 
petroleum  oil  of  106  seconds  viscosity,  the  oil  is  taken  into  the  vascular 
system  of  the  plant  and  passes  to  the  storage  tissue^  [pith  and  xylem 
parenchyma).  No  oil  has  been  observed  in  the  xylem  of  the  current 
year's  growth.  During  the  period  of  oil  penetration  and  initial 
transference,  transpiratiou  is  sharply  decreased  and  respiration  greatly 
increased.  Photosynthesis  becomes  temporarily  inoperative.  Recovery 
begins  most  rapidly  in  the  case  of  light  oils  and  is  indicated  by 
the  return  of  transpiration  and  respiration  rates  towards  normal 
and  by  the  accumulation  of  carbohydrates  in  the  leaves  in  abn(Hinally 
large  amounts.  The  latter  phenomenon  is  correlated  with  the  fart 
that  the  conducting'  vessels  (phloem  primarily)  arc  still  taxed  to  capacity 
with  oil  and  so  cannot  deal  with  the  carbohydrates  produced  in  excess 
of  the  needs  of  the  leaves.  Thus  this  increase  in  carbohydrates  is 
not  an  indication  of  stimulated  growth  as  has  been  believed.  It  was 
also  found  that  a  plant  is  capable  of  transporting  oils  upwards  from 
the  roots  to  the  leaves,  and  the  intracellular  absorption  of  oils  from 
the  intercellular  spaces  of  the  leaf  and  from  the  soil  indicates  the 
passage  of  oil  molecules  through  the  ceil  membrane  into  the  cv-toplasm 
of  the  cell.  It  is  concluded  that  heavy  white  oils  of  a  viscosity 
exceeding  60  seconds  Saybolt  must  be  used  sparingly  and  cautiously 
if  serious  ultimate  injury  is  to  be  avoided. 
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ROAKK  (R.  C.)  &  Cotton  (R.  T.).  Tests  of  various  Allpliatie  Oompoandt 
as  Fumigants. — Tech.  Bull.  U.S.  Dept.  Agric,,  no.  162,  52  pp.. 
7  refs.   Washington,  D.C.,  March  £ld30J. 

Though  a  mixture  of  40  parts  by  volume  of  ethyl  acetate  with  60  of 
carbon  tetrachloride  [R.A.E.,  A,  xiii,  51,  178]  is  safe  from  fire  hazard 
at  fumigating  temperatures,  that  is,  up  to  90°  F..  in  order  to  make 
thv  ethyl  acetate  nonflammable  at  temperatures  up  to  122*  F.  (the 
temperature  at  which  the  underwriters'  laboratories  conduct  tests), 
it  is  neoessaxy  to  add  carbon  tetrachloride  to  the  extent  of  70  per  cent, 
of  the  mixture.  The  toxicity  of  this  mixture  was  not  satisfactory. 
Moreover,  wheat  fumigated  with  ethyl  acetate  may  have  a  sour  odour 
resulting  from  acetic  acid  formed  by  hydrolysis  of  ethyl  acetate. 
Further  experiments  were  therefore  undertaken  with  aliphatic 
compounds  in  an  attempt  to  find  a  more  satisfactory  fumigant  for 
insects  infesting  gram,  foodstuffs,  clothing,  carpets,  and  furniture.  The 
tests  were  made  on  Calandra  {SUopkilus)  oryzae,  L.  (rice  weevil)  in 
flasks  half  filled  with  wheat.  Many  of  the  effective  compounds  are 
unavailable  commerciaUy,  others  are  too  expensive,  and  others  are 
injurious  to  the  germination  of  the  wheat.  Seventeen  compounds 
showinJT  ]^rf>mise  of  commercial  value  were  tested  in  a  500  cu.  ft. 
fumigation  vault.  Of  these,  ethylene  oxide  and  methyl  monochlor- 
aceiate  were  slightly  more  toxic  than  carbon  bisulphide  (they  were 
lethal  at  1  lb.  per  1,000  cu.  ft.)  and  the  ethyl  monochloracetate  and 
isopropyl  monochloracetate  were  only  sHghtly  less  toxic.  Ethylene 
bichloride  mixed  with  carbon  tetrachloride  in  the  proportion  of  3  parts 
to  1  by  volume  was  lethal  at  a  dosage  of  6  lb.  per  1,000  cu.  ft.  The 
low  cost  and  effectiveness  of  this  material  and  its  Irick  of  lire  hazard 
and  of  toxicity  to  man  should  render  it  a  useful  iumigant. 

Jones  (H.  A.)  &  Smith  (C.  M.).  The  Solnbtiity  of  Botanooe.  L 
Mnbility  and  optical  Rotation  in  certain  organic  Solvents  at  20**. 

— /  Amer.  Chem,  Soc,,  iii.  pp.  2554-2562,  14  refs.  Easton»  Pa., 
6th  June  1930. 

An  investigation  has  been  undertaken  with  a  view  to  finding  solvents 
of  rotenone  suitable  for  extraction  and  for  the  preparation  of  spray 

mixtures.  In  this  paper  the  solubihty  of  rotenone  in  21  organic 
solvents  at  20°  [C]  is  discussed,  the  method  used  for  determining  this 
property  being  based  on  the  optical  activity  of  the  compound. 

In  general  it  appears  that  rotenone  is  most  soluble  in  chloroform 
and  ethylene  bicUoride,  and  moderately  soluble  in  other  chktto* 
products  with  the  exception  of  carbon  tetrachloride.  Benzene  is 
also  a  good  solvent ;  the  addition  of  aliphatic  resklues  such  as  in 
toluene  and  xylene  seems  to  lower  the  solvent  power,  whereas  the 
addition  of  chlorine  as  in  chlorobenzene  increases  the  solubility. 
Acetone,  acetic  acid,  and  the  three  esters  tested  (amyl  acetate,  ethyl 
acetate  and  M-propyl  formate)  were  fairly  good  solvents.  The  alcohols 
and  ether,  contrary  to  statements  in  the  literature,  proved  ct  tittle 
value,  but  at  higher  temperatures  their  solvent  power  may  increase 
considerably. 

An  attempt  was  also  made  to  determine  the  solubility  of  rotenone 
in  certain  oils  by  the  same  method,  but,  owing  to  the  extremely  low 
solubihty  in  some  cases  and  to  dithculties  caused  by  the  high  optical 
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rotation  of  the  solvent  in  others,  the  method  was  not  applicable. 
Trial  experiments  indicated,  however,  that  its  solubility  in  petroleum 
ether,  petrol,  kerosene,  "  Nujol "  and  rectified  oil  of  turpentine  is 
less  than  0-1  per  cent,  at  20**.  On  the  other  hand,  it  appears  to  be 
appreciably  soluble  in  Menhaden  fish-^il  and  in  steam-distilled  pine  oil. 


Clark  (E.  P.).  ToiieanL  A  Cfoostttnent  of  llie  South  Ammma  Mh 

Poison  Cracca  [Tephro^ia]  toxicaria. — /.  Amer.  Chfm,  Soc,, 
Hi,  pp.  2461-2464.  Easton,  Pa..  6th  June  1930. 

In  connection  with  a  survey  of  fish-p<Msoning  plants  as  sources  of 
insecticides,  a  chemical  examination  was  made  of  the  roots  of  Tephrosia. 

toxicaria  (in  a  footnote  the  author  states  that  the  correct  name  for  the 
genus  Tcphrosia  is  Cracca).  Two  active  fish  poisons  were  isolated, 
a  monohydroxy  dimethoxy  compound,  toxicarol  (C23H22O7),  and  a 
dimethoxy  compound,  having  the  molecular  formiila  CuHssOs,  both 
of  whidi  apparently  occur  in  derris  and  the  latter  also  in  "  cube  " 
roots  [cf,  R.A,E„  A.  xviii,  376]. 


Franssen  (C.  J.  H.)-  Das  Konservieren  kleiner  Raupeo.  [The 

Preservation  of  small  Caterpillars  ] — NatuurHst.  Maandbl,,  xix, 
no.  8,  p.  93.   Maastricht,  29th  August  1930. 

Small  caterpillars  kept  in  a  mixture  of  equal  parts  of  95  per  cent, 
alcohol  and  75  p>er  cent,  lactic  acid,  into  which  they  were  placed  alive, 
retained  their  shape  and  colour,  even  when  green,  during  a  year's 
observation. 


Mellor  (J.  £.  M.).   An  Ant-proof  Shelf  for  Use  in  either  Laboratory, 
XttdMo,  Of  Laxdor.  in  OoantriM  whm  Ante  an  a  Huiaanoe.^ 

Bull.  Soc.  toy.  ent.  EgypU,  xiv,  fasc.  1,  pp.  36-37,  1  fig.  Cairo, 
1930. 

The  shelf  described  does  not  touch  the  wall  but  rests  on  metal 
supports  that  pass  through  receptacles  containing  a  fresh  insecticide 

or  deterrent  and  are  screwed  on  to  an  ordinary  shelf  or  on  to  wooden 
slips  supported  by  a  bracket. 


Imms  (A.  D.V    Recent  Advances  in  Entomology.  -Demy  8vo.  viii-f 
374  pix.  84  tigs,    l.undon,  J.  c\:  A.  Churchill.  1931.    Price  12s.  6d. 

The  ciiorin(ms  prrowth  of  entomological  literati ir(>  nf  recent  rears 
has  rendered  it  impossible  for  tlu-  individual  to  keep  m  touch  with 
all  aspects  of  it,  especially  as  the>c  arc  themselves  increasing  both  in 
numbers  and  complexity. 

This  book  should  therefore  be  of  great  value,  in  that  it  sununarises 
in  a  compact  form  the  more  recent  additions  to  knowledge  on  a  number 
of  selected  subjects. 

The  contents  comprise  two  chapters  devoted  to  morj)holoefv.  one 
each  to  metamorphosis  and  palaeontology,  two  to  the  sense  organs 
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and  reflex  bcliaviour,  one  to  the  fundamental  as|>ect  of  coloration, 
four  to  some  aspects  o£  ecology  and  to  its  practical  application,  and 
two  each  to  parasitism  and  biological  control.  A  short  but  well 
selected  bibliography  is  appended  to  each. 

Williams  (C.  B  ).  The  Migration  of  Butterflies.— Demy  8vo,  xi+473 
pp.,  71  %s.,  27  pp.  rets.  Edinburgh  &  London,  Oliver  &  Boyd, 
1930.  Price21s.net. 

This  work  contains  a  large  amount  of  data  relating  to  observed 
migrations  of  butterflies  in  various  parts  of  the  world,  mainly  in  the 
tropics,  followed  by  a  discussion  of  the  nature  and  significance  of  the 
phenomena  observed  Though  a  great  deal  more  information  is 
obviously  needed,  the  data  already  collected  may  well  prove  to  be  of 
value  in  connect  ion  with  the  migration  of  insects  of  greater  economic 
importance,  sucli  as  locusts.  The  very  extensive  bibUography  is 
a  valuable  addition  to  the  book. 


Paillot  (A.).  TnM  Am  maladies  du  ver  &  soie.— Roy.  8vo.  279+ vi 
pp.,  99  figs.,  numerous  refs.  Paris,  G.  Doin  &  Qe.,  1930.  Price 
Ffs.  40. 

This  comprehensive  work  on  the  diseases  of  Bombyx  mori,  L.,  is 
diN^ded  into  four  parts,  the  first  of  whicli  deals  with  the  anatomy, 
hi-^tolog^'  and  physiology-  of  the  normal  silkworm.  The  second  part 
is  devoted  to  muscardine  and  pebrine  ;  the  third  to  the  infectious  virus 
diseases,  grasserie,  gattine  and  true  llacherie  ;  and  the  fourth  to  two 
types  of  dysentery,  pseudo-flacherie  and  preventive  measures  against 
intestinal  diseases  of  silkworms  generally.  Although  the  whole  work, 
even  where  it  deals  with  well-known  diseases  such  Tiuiscardine  and 
pebrine.  is  obviously  the  result  of  individual  study,  tiie  must  dehnitely 
original  sections  are  those  dealing  with  grasserie  and  the  microbic 
dysenteries,  in  which  the  author  clearly  indicates  the  part  pla\  ed  by 
filtrable  viruses  in  association  with  bacteria  in  the  origin  of  polyhedral 
disffa^  and  diseases  of  the  intestinal  tract,  which  have  until  now  been 
more  or  less  confused  under  the  name  of  flacherie. 


Thorpe  (W.  H.).  Biological  Races  in  Insects  and  allied  Groups.— 
Biid.  Rev,,  v,  no.  3,  pp.  177-212,  5  pp.  refs.  Cambridge,  July 
1930. 

This  paper  is  a  review  and  discussion  of  the  more  important  literature 
bearing  on  the  subject  of  biological  races.  The  cases  discussed  chiefly 
concern  insects,  although  reference  is  made  to  certain  instances  occurring 
in  the  MyTiapoda,  (  rustacea,  Arachnida.  and  particularly  Nematodes. 
The  author  states  that  a  biological  race  may  be  said  to  exist  where 
the  individuals  of  a  S|>ecies  can  be  divided  into  groups,  usually  isolated 
to  some  extent  by  food  preferences,  occurring  in  the  same  locality 
and  showing  definite  differences  in  biology,  but  with  corresponding 
structural  differences  cither  few  or  inconstant,  or  completely  absent. 

TTie  paiHT  is  divided  into  two  main  sections,  the  lirst  dealing  with 
the  biolofjK  il  races  occurring  naturally,  the  second  with  those  produced 
experimentally.    Instances  of  true  biological  races,  as  defined  above, 
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attarlied  to  different  food-plants,  are  found  in  Pegomyia  hyoscyami. 
i^aiiz.,  vvitli  at  least  two  races,  one  attacking  Chenopodiaceae  and  the 
other  Solanaceae ;  RkagoleHs  pomoneUa,  Walsh,  with  one  race  inf estuig 
apples  and  another  bluebemes;  and  Hyponomeuia  padeBus,  L.,  on 
apple  and  Crataegus  [see  next  paper]. 

A  trirt:*'  jrronp  of  cases  is  concerned  with  insects  that  exhibit  biological 
iittV:  entiations  associated  with  geoq^raphical  isolation.  Instances  of 
tins  include  Trialeurodes  vaporariorum,  Westw.,  parthenc^enetic  eggs 
of  which  produce  males  in  one  race,  females  in  another ;  and  species 
of  Ckerpies,  Phyttoxera,  and  other  Aphids.  Among  parasitic  insects 
the  phenomenon  is  well  developed  in  Tnchf^amma  evanescens,  Westw., 
and  7".  cacoeciae,  Marchal  [A'.. -I.E.,  A,  xv,  653],  and  also  in  certain 
Tachinids.  An  interesting  instance  of  two  races  of  a  host  differing  in 
ability  to  resist  parasitism  is  supj:)lied  hy  Chrysomphalus  attrantii. 
Mask.,  in  its  relation  to  the  parasite.  Compendia  bijasciata.  How. 
[xv,  249].  Instances  of  biological  races  in  Arthropods  parasitic  on 
man  and  animals  are  also  reviewed. 

Cases  in  which  biological  races  have  apparently  been  produced 
experimentally  include  tlio  trmsference  of  Lecaninm  corni,  Bch  . 
from  peach  to  Robinia  by  Marchal  :  of  Lasiocampa  quercus,  L.,  from 
oak  to  pine  by  Pictet ;  and  of  Pontania  viminalis,  L.  {salicis,  ChrLst), 
from  one  species  of  willow  to  another  by  Harrison.  In  this  section, 
the  author  also  discusses  the  development  of  strains  resistant  to 
hydrocyanic  acid  gas  in  Chrysomphalus  auranUi,  Saisseiia  oleae,  Bern., 
and  Aspidiotus  perniciosus,  Comst. 

The  bearing  of  the  study  of  biological  races  on  theories  of  evolution 
is  discussed.  Though  the  origin  and  spread  of  such  races  is  most 
easily  explained  by  some  form  of  Lamarckian  hypothesis,  it  is  not 
considered  that  any  of  the  cases  discused  |Ht>vide  really  satisfoctory 
evidence  for  such  a  theory. 


Thorpe  (W.  H  ).  Biological  Races  in  HyponometUa  padella  L. — /. 
Linn.  Soc.,  Zool..  xxxvi,  pp.  621-634,  12  refs.  London*  May 
1929. 

A  detailed  study  of  the  adult  and  larval  morphology  of  Hypono- 
fthcuiu  paddliis,  which   usually   attacks   hawthorn  {Craktcgus 

oxyacantha)  and  blackthorn  {Primus  spitwsa),  and  H.  malinellm.  ZeU., 
which  attacks  apple  [c/.  R.A.E.,  A,  xvi,  622J,  leads  the  autiiui  to 
conclude  that  the  latter  is  not  specifically  distinct  from  the  f onner,  as 
the  structural  differences  are  not  constant  (though  H.  coguatdlus,  Hb., 
which  occurs  on  Euonymus  and  which  was  used  for  comparison,  can 
be  differentiated).  On  the  other  hand  strong  evidence  that  two  distinct 
biological  races  are  concerned  was  obtained  by  experiments  on  the 
feeding  habits  of  the  larvae,  oviposition  responses  and  mating 
preferences.  A  brief  account  of  the  bionomics  of  H.  paddlus  in  Britain 
is  given.  Though  infestation  of  apple  by  the  hawthorn  form  does  not 
appear  likely  to  occur,  a  severe  attack  on  hawthorn  near  an  orchard 
should  enable  the  grower  to  be  ready  to  deal  effectively  with  the  early 
stap:p^  of  an  outbreak  on  apple  should  it  take  place.  If  both  hawthorn 
and  apple  are  attacked,  it  might  be  advantageous  to  leave  the  haw- 
thorn form,  thereby  keeping  a  supply  of  parasites  ready  to  attack  any 
infestation  of  apple  that  occurs. 
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Lrv'ER  (R.  J.  A.  W.).   Notes  on  Nomendatnre  of  lame  neotiosioBl 

Chrysomelidae  fColeoptera)»  with  Descriptions  of  two  new  Species.— 

Ann  Ma-.  Xaf.  Hist.,  (10)  vi,  no.  36.  pp.  66S-671,  5  ligs..  6  refs. 
London,  December  1930. 

The  Galerucid,  Diahrotica  vitiata,  F.,  is  a  synonym  of  D.  melam- 
Ct'p/iala,  F..  1775.  The  beetle  known  as  D.  mel-anocep^uiUi,  which  was 
described  by  Fabricius  under  that  name  ui  1798,  is  distinct,  and  the 
next  available  name  for  it  is  D.  in^unctala,  F.  D.  ruMmarginata, 
sp.  n.,  on  Crotalaria  juncea  (sunn  hemp)  and  Canavalia,  and  the 
Clytrid,  Dachrys  trinidadensis,  sp.  n.,  on  C.  juncea,  and  less  frequently 
on  C.  usaramoensis  and  Stizolobium  atenimum  (Bengal  bean)  are 
described  from  Trinidad* 


SCH0VI  N  '^T  H  V  Beretnin?  om  skadeinsektenes  optreden  i  land-  og 
havebruket  i  arene  1928  og  1929.  [Report  on  Insects  injurious  to 
Agria]]1;iire  and  Horticulture  in  1928  and  1929.] — Landbruks- 
ditekt,  Arsbera,  1928-1929,  pp.  C  1-C  36.  23  figs.   Oslo.  1930. 

Pests  recorded  in  Norway  in  1928  and  1929  and  not  mentioned  in 
the  previous  report  [R.A.E,,  A,  xvii,  251]  indude  Hypera  {PkyUmomus) 
polygoni,  L.,  and  Phorhia  (Chortopkila)  genitalis,  Schnabl,  on  wheat. 

and  Trachea  {Hadena)  sccairs,  T,.,  on  rye.  It  is  siif^gested  that  a  con- 
siderable proportion  of  the  mjury  to  oats  attributed  to  Hydrellia 
griseola,  Fall.,  is  probably  due  to  Phyiomyza  avenue,  de  Meij.,  a  leaf- 
miner  described  from  Sweden  in  1926,  which  it  closely  resembles. 
Grasses  were  attacked  by  LimalhHps  dmHcomis,  Hal. ;  several 
leguminous  plants  by  Ewxoa  (AgroHs)  segetum,  SchiH. ;  potatoes  by 
Cortvna  (Hydroecia)  micacea,  Esp.,  .ind  Rhi:o^!yphiis  echinopus, 
F.  iS:  R.  ;  tomatos  by  Myzus  persicac,  Suiz.  {Rhopakmphum  dianthi, 
Schr.},  Trialeurodes  (Aleurodes)  vapor ariorum,  Westw.,  and  Agroiis 
c-nigmm,  L. ;  beet  by  BlUophaga  {Silpha)  opaca,  L.,  and  Pegomyia 
hyoscyami,  Panz. ;  and  cradfers  by  Nobis  ferus,  iL,  Uropoda  obnoxia, 
Reut..  Phaedon  armoraciae,  L..  Ceuthorrhynchus  quadridens,  Panz., 
Tipiila  oleracea,  L.,  and  Contarinia  nasturlii.  Kieff.  Trioza  viridula. 
ZeXX.,  which  is  the  most  serious  insert  pest  in  Norway,  has  caused  an 
alarming  degree  of  injury  to  carrots  during  the  past  two  years.  The 
control  measures  given  are  similar  to  those  noticed  ixim  Sweden 
[R,A.E.,  A,  xviii,  231].  PsUa  rosae.  P.,  has  occurred  frequently  over 
a  wide  area,  attacking  both  carrots  and  cclcn'.  Parsnips  were  infested 
by  Aphis  /abac,  Scop.,  and  onions  bv  Hxlcmyia  {Anthomyia)  anfiqua, 
Mg.  Pests  of  apple  inchided  Psylla  pyricola,  Forst.,  Anttraphis 
{Aphis)  sorbi,  Kalt., adults  oiLimonius  aeruginosus,  01.,  EupsiUa  {Scopel- 
osoma)  sateUiHa.  L.,  which  also  attacks  pears,  Exapatc  congelatella,  CI, 
Eriophyes  pyri,,  Pag.,  and  E.  malinus,  Nal.  Pears  and  plums  were 
attacked  by  Phyllobins  pyri,  L.,  plums  by  Lepidosaphes  ulmi,  L., 
Brachionycha  ( A sferoscopus)  nubeculosa,  Esp.,  Cheimatohia  hrnmata.  L., 
Eriophyes  sinuiis,  Njtl.,  and  E.  padi.  Nal.,  and  peaches  by  EncosttM 
{Tmctoceruj  ocelLana,  Schili.  formica  ruja,  L.,  attacked  tlie  blossom 
of  young  pltun  trees  and  destroyed  the  itmX,  Tamioihnps  incon- 
sequens,  Uzel,  Chloroclysiis  rectangulata,  L.,  Biston  hifiana,  CI  ,  and 
Caliroa  {Eriocampoides)  limacina,  Retz..  occurred  on  chern'  ;  Thamno- 
fwnm  ivavarid.  T  on  black  currant  :  GalentceUa  tcnella,  L.,  and  Peronea 
(AcaUa)  camariana,  Zell.,  on  strawberry ;  and  Baiophila  rubi,  Payk.. 
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Pennisetia  {Benibecia)  hylaei/ormis,  Lasp.*  and  Incurvaria  capUella,  CI., 
on  raspberry. 

Notes  are  also  given  on  the  pests  of  ornamental  plants,  the  insects 
infesting  foodstuffs,  and  those  found  in  houses. 

LiNOBLOM  (A.).  Hallonviveln {AnthanomusrubiBeMt) ettfUrviflniddar 
«?  viit  land  myokst  MydalMfoDt  ikiid«dttiir.  [The  Raspbeny 

WeevH,  Anthonomtis  rubi,  Hbst.,  an  important  Pest  in  some  Parts 
of  Sweden.] — Medd.  CcnfAnsf.  Forsoksv.  Jordbr.,  no.  ^5,  Lant- 
hruksentom.  Avd.,  no.  60.  39  pp..  13  figs,,  55  refs.  Stocikholm, 
1930.    (With  a  Summary  in  German.) 

LiNDBLOM  (A.).  Hallonviveins  bekampende.  The  Control  of  the 
Raspberr>' Weevil.] — Flygbl.  CentAnst.  Jordbr.  forsoksv.,  no.  148, 
LanUffufaefUom.  Avd.,  no.  38,  4  pp..  3  figs.  Stockholm,  April  1930. 

Anthonomus  rubi,  Hbst.,  all  stages  of  which  are  described,  has 
caused  considerable  injury  to  strawberry,  particularly  in  1928  and 
1929,  when  the  damage  was  estimated  at  67  per  cent  of  the  crop,  on 
several  islands  in  the  neighbourhood  of  Stockholm.  Other  food-fuants 
include  roses,  raspherr\'.  etc.  The  weevil  hibernates  as  an  adult  among 
grass  and  litter.  The  female  bores  into  the  bud  and  pushes  an  egg 
through  to  the  heart.  The  pedicel  is  partly  or  entirely  cut  through, 
so  that  the  bud  cannot  open.  The  egg  hatches  in  5-6  days,  and  tbe 
larva,  which  matures  in  18-22  days,  feeds  and  eventually  pupates 
within  the  bud.  The  weevil  emeiiges  8  days  later  and  leaves  the  bud, 
but  does  not  become  sexually  mature  until  the  following:  year.  In 
addition  to  severing  the  buds,  the  weevils  injure  the  blossom  by  feeding 
on  the  pollen,  and  later  attack  tlie  uiuipe  fruit,  which  is  deformed. 

In  addition  to  the  collection  and  destruction  of  the  weevils  and 
infested  buds.  A,  rubi  may  be  controlled  by  spraying  with  petroleum 
soap  emulsion,  barium  chloride,  arsenicals,  or  a  mixture  comisting  of 
2.^  lb.  finely  ground  hellebore,  7^  lb.  soft  soap,  3  pts.  paraffin  and  100 
gals  water ;  or  by  dusting  with  nicotine  powder,  calcium  chloride, 
lead  arsenate  or  flowers  of  sulphur  (1  : 5).  Although  no  variety  of 
garden  strawberry  showed  any  resistance  to  the  attack  of  A.  rubi,  the 
early  ones  suffered  less  on  the  whole.  The  cause  of  the  serious  injury 
in  the  neighbourhood  of  Stockholm  is  probably  lack  of  proper  crop 
rotation.  Each  strawberry  or  raspberry  plantation  should  consist 
of  several  varieties  with  dilierent  dates  of  maturity.  The  plants 
should  be  dusted  with  arsenical  powder  during  -May,  and  this  treatment 
should  be  repeated  once  or  twice  as  required,  but  not  after  the  fruit  is 
set.  After  the  crop  has  been  gathered,  another  application  of  dust 
should  be  made  if  any  weevils  are  observed  during  the  work. 

LuNDBLAD  (O.).  yMiSxtaaim  Incurvaria  irinuustddla  quadri- 

maculella  ESSiLt  en  som  skadedjur  pa  vinbar  hittiUs  okand  och  iOr 

vkrt  land  ny  malfjaril.  [Incurvaria  trimactdella  quadrimacuUlla, 
Hofn.,  a  Moth  hitherto  unknown  as  a  Pest  of  Currants  and 
new  to  Sweden. j— Medd.  CenfAnsf.  Forsoksir  Jordbr.,  no.  374. 
Lantbruksentom.  Avd.,  no.  59,  25  pp.,  13  tigs.,  21  refs.  Stockliolra, 
193Q,   (With  a  Summary  in  German.) 

A  few  years  agn  h];irk  nnd  red  currant'^  in  the  north  of  Sweden  were 
found  to  be  aiUckud  by  Incurvaria  triviULuUilu  quadrimacuUlla,  Hofn., 
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which  had  never  previously  been  recorded  nearer  to  Sweden  than  the 
Alps.  The  typical  /.  intnaculdla,  H.-S.,  lives  on  Saxijraga  rotundifoUa, 
which  does  not  occur  In  Sweden.  The  habits  of  the  south  European 
fonn  are  unknown,  but  it  has  been  taken  in  places  where  5.  rotumUfoHa 
does  not  occur. 

In  Sweden  the  eggs  were  laid  on  the  lower  surface  of  the  leaves  of 
currant,  and  the  larvae  began  to  mine  as  soon  as  they  had  hatched. 
A  detailed  description  is  given  of  the  manner  in  which  the  larvae  mine 
the  leaf  and  subsequently  cut  out  smaD  circular  pieces  and  form  them 
into  shelters  in  which  they  live  independently  on  the  leaf.  The 
mature  lar\'a  pupates  on  the  ground  in  a  green  shelter  that  more 
regularly  oval  than  the  one  in  which  it  lives  on  the  leaf.  Hihernation 
takes  place  in  the  pupal  stage,  and  the  lirst  moths  apj)ear  in  Vfav. 
Oviposition  begins  in  the  hrst  half  of  June,  and  at  tlie  end  oi  tiiat 
month  the  larvae  generally  pass  from  the  mining  stage  to  that  in  whidi 
they  live  independently  on  the  leaf.  By  about  25th  July,  all  the 
larvae  have  left  the  bush.  Only  one  generation  occurs  yearly.  The 
eggs  and  the  young  mining  larvae  may  be  killed  by  spraying  with 
various  nicotine  preparations,  and  arsenicals  are  effective  against  the 
more  mature  larvae.  Litter  should  be  removed  from  beneath  the 
bushes  in  autumn,  and  the  ground  around  them  should  be  first  dug 
and  then  stamped  down  firmly. 


Plantesygdomme  i  Danmark  1929.  [Plant  Diseases  and  Pests  in 
Denmark  in  1929.]— TOssAr.  PlanUavl,  xxxvi,  pp.  506-558, 2  charts, 
2  ;  also  as  Oversigt  Si.  Phmtepat.  Fonfg.,  no.  46.  Copenhagen, 
1990.   (With  a  Summary  in  English.) 

Pests  occurring  in  Denmark  in  1929  include  ;  Tipula  paludosa,  Mg., 
the  autumn  larvae  of  which  attacked  rye  fidds  sown  after  grass  in  large 
numbers  ;  AtUhonomus  rubi,  Hbst.,  which  was  common  on  strawberry  ; 

and  Paratetranychus  pilosus,  C.  &  F.,  which  has  recently  develrip(  fl 
into  a  serious  orchard  pest,  attacking  particularly  plum  and  apple. 
Insects  recorded  for  the  first  time  as  pests  in  Deimiark  are  PsyUiodes 
affims,  Payk.,  on  potato  and  Ceuihorrhynckus  cotUradus,  Mshm.,  on 
crudfers.  The  winter  eggs  of  P.  pilosus  were  killed  by  various  oil 
emulsions,  but  thdr  effect  should  be  supplemented  by  summer  sprays  ; 
rmo  containing  1  per  cent.  oil»  applied  in  August*  produced  a  marked 
reduction  in  oviposition. 

Br  AM  AN  I  V  Die  Bedeufimg  der  Kiefemstubben  au!  den  Kahl- 
schlagen  fiir  die  Entwicklung  des  Riisselkafers  Hylohtus  ahictis  L. 
[The  Importance  of  Pint-  Stumps  in  clcar-ft'llcd  Areas  for  the 
Development  of  the  Weevil,  //.  abieiis.\ — I'olia  zool,  hydrobioL, 
i,  no.  2,  pp.  168-177.  1  pi.  Riga,  20th  May  1930,  (With  a 
Summary  in  Lettish.) 

Investigations  were  made  in  1925-28  in  Latvia  to  ascertain  the 
importance  of  pine  stumps  left  in  cleared  forest  areas  in  the  increase 

of  Hylobius  abietis,  L.,  and  to  find  in  what  portions  of  such  stumps 

this  weevil  is  most  abundant.  Most  of  the  larvae  and  pupae  occurred 
in  horizontal  roots,  very  few  being  found  in  the  vertical  ones,  or  in 
the  stumps  above  ground.  On  an  average,  5-6  indiv  iduals  were  found 
to  40  indies  of  horizontal  root.    No  pests,  except  Hylasks,  occurred 
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deeper  than  32-34  inches.  In  eleven  stumps  there  were  2,366  laxvac 
and  pupae  of  Hylobius  abieiis,  of  which  175  were  parasitised.  The 
average  percentage  of  parasitism  was  3*5*  except  in  three  stumps  where 
it  was  20-26,  a  dinerence  bdieved  to  be  due  to  the  fact  that  examination 
of  these  stumps  was  postponed  for  a  furtnir'bt  instead  of  taking  place 
immedin''('I\-  they  were  dug  up,  thus  allowing  many  larvae  to  be 
parasitised  by  Mesosknus  gladiator,  Scop.  It  would  appear  that  stumps 
left  in  clear  fellings  are  the  chief  cause  of  increase  of  H.  abieiis  ;  they 
should  be  removed  at  the  latest  in  the  spring  of  the  second  year  after 
felling.  Only  one  generation  develops  in  the  stumps.  The  injury 
is  greatest  in  the  spring  after  the  trees  are  felled,  when  the  adults  are 
attracted  by  the  smell  of  the  fresh  resin,  and  in  the  autumn  of  the  second 
year,  when  most  of  the  young  adults  leave  the  stumps.  Most  of  the 
larvae  have  developed  sufi&ciently  by  the  autumn  of  the  first  year  to 
begin  preparing  the  pupal  chambersin  which  they  pupate  in  the  following 
June  or  July,  the  majority  of  the  young  adults  leaving  the  stumps 
to  feed  in  autumn.  This  feeding  is  less  marked  than  the  post- 
hibernation  feeding  in  the  next  spring.  The  parasites  reared  were 
Ephialtes  tuherculatus,  Fourcr.,  and  M.  gladiator.  Several  Diptera, 
probably  Syrphids,  failed  to  yield  adults. 

Concurrently  with  the  above  investigations,  an  examination  was 
made  to  ascertain  the  infestation  in  standing  trees  \cf.  R.A,E,,  A, 
XV.  207]. 


CRt^GER  (O.)  &  KdRTiNG  (A.).  Boitng  IDT  Fnge  te  FritOiegen- 
Mtiuvhiiig  am  WlntonoggeiL  [A  Contribution  to  the  Question 

of  the  Control  of  the  Frit-fly  on  Winter  Rye.]— Z.  PflKrankh., 
xl,  no.  9-10,  pp.  416-490,  7  fiigs.,  8  refs.  Stuttgart,  ld30. 

In  Germany  attempts  are  made,  by  early  sowing  of  summer  cereals 
and  late  sowing  of  winter  ones,  to  ensure  that  the  plants  are  not  exposed 
in  a  susceptible  condition  to  attack  by  OscincUa  frit,  L.  Hitherto  it 
has  not  seemed  posfible  to  ascertain  the  correct  times  by  the  help  of 
phenulogical  data,  and  the  observations  made  in  East  Prussia  in  1929 
and  described  here  indicate  this  view  to  be  correct.  It  is  not  possible 
to  lay  down  a  rule  applicable  to  the  coldest  parts  of  the  Province, 
because  the  danger  of  frost  requires  winter  rye  to  be  sown  at  a  time 
(Ist-lOth  September)  when  there  is  still  danger  of  infestation,  instead 
of  from  the  calculated  correct  date  of  9th  onwards.  It  is  calculated 
that  in  the  west  and  south-west  (the  warmest  parts)  sowing  before 
17th  September  entails  a  great  risk  of  attack :  the  date  for  the  northern 
and  central  area  is  the  11th  September.  These  dates  agree  with  those 
in  use  IocaIl\-  as  a  result  of  long  practice,  namely,  15th-20th  and 
10th-15th  September.  There  does  not  seem  to  be  any  relation  between 
the  preceding  crop  and  the  degree  of  infestation  of  winter  rye. 

Hesse  (E.).   Insectenfrass  an  Lilium  martai:on  L.    [Insects  Ft  '  ding 
on  L.  martagon.] — Z.  wiss.  InsektBioL,  xxv,  no.  3-5,  pp. 
Berlin.  20th  August  1930. 

The  Noctuids,  Taeniocampa  puhcudmta,  Esp.,  and  Calymnia 
trapczina,  L.,  Tortrix  [Cacoecia]  cralaegana,  lib.,  and  a  beetle.  Crioceris 
lilti,  Scop.,  have  been  observed  attacking  Lilium  fnartagon  in 
Brandenburg. 
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Prell  (H.).  UfaiMiiiteilMii  mid  Ulmanbogfcwildiftr.  [Elm  Disease 

and  Elm  Bark-be  tl  ^  '  Ih'e  kranke  Pflanze,  vii,  nos.  7-0,  pp. 
89-d3,  103-105,  124-127.   Dresden,  July-September  1930. 

Dutch  elm  disease,  caused  by  Graphium  idmi,  which  has  been  observed 
over  nearly  the  whole  of  Europe  during  the  past  decade,  has  appeared 

in  Saxony.  The  fungus  is  spread  chiefly  by.  bark-beetles,  especially 
ScohiKs  scolyfus.  F.  [c/.  R.A.E.,  A,  xviii,  177],  and  simultaneous  attack 
by  ithe  fungus  and  the  beetle  usually  kills  the  tree.  The  measures 
recommended  are  similar  to  those  suggested  in  Holland  [/be.  cU,], 
The  barked  timber  should  be  stored  in  airy,  dry  conditions. 


BoDENHEiMER  (F.  S  ).  Ueber  die  Cfnindlagen  einer  allgemeinen 
Eindemiologie  der  Iasektenkaiamitaten«  [On  the  Bases  of  a 
general  Epidemiology  of  Insect  Outbreaks.] — Z,  angew.  Ent., 
xvi,  no.  3.  pp.  433-450.  5  figs.,  22  refs.   Berlin,  August  1930. 

This  paper  is  a  recapitulation  of  published  data  by  the  autlior 
[R,A,E.,  A,  xiv,  415 ;  xvii,  489 ;  xviii,  184,  etc.]. 


BoDEKHEiMHH  fF  S)  Ueber  einige  Grundlragen  der  Insekten- 
Epidemiologie.  Oiieuei  Brief  an  Herm  Kollegen  Janisch.  [On 
some  basic  Questions  of  Insect  Epideraiology.  An  open  Letter 
to  Herr  Janisch.]— Z.  angew,  EtU.»  xvi,  no.  2.  pp.  606-611. 
Berlin,  August  1930. 

In  this  reply  to  a  criticism  of  the  concept  of  critical  thermal  points 
[R,A.E.,  A.  xviii,  241],  it  is  stated  that  such  points,  and  not  the 
optimum  temperature  for  development,  arc  of  primaiy importance  in 
studying  the  factors  concerned  in  outbreaks  oi  insects. 


KoKTiNG  f  A  V  Beitrag  zur  Kenntnis  der  Lebensgewohnheiten  und  der 
phytopathogenen  Bedeutung  einiger  an  Getreide  lebender  Thy- 
nnoptamL  [A  Contribution  to  the  Knowledge  of  the  Life- 
history  and  Importance  in  Relation  to  Plant  Diseases  of  some 

Thysanoptera  living  on  Cereals,] — Z.  angew.  Ent.,  xvi,  no.  3,  pp. 
451-512,  22  %s.,  61  refs.   Berlin,  August  1930. 

Several  spedes  of  thrips  that  infest  cereals  have  long  been  regarded 
as  injurious,  causing  white-car,  etc.,  though  doubt  has  been  thrown 
on  this  by  Jablonowski  and  others  [cf.  R.A.E.,  A,  xv,  521.  In  North 
Germany  in  192(>-28  the  author  studied  the  biolf^  oi  tlie  two 
commonest  species  there,  Linwthrips  cerealium,  Hal.,  and  Haplothrips 
acuUatm,  F.,  and  especially  their  incidence  in  relation  to  that  of 
white-ear. 

L.  ccrealinin  ovijiosits  chiclly  in  rye  and  oats.  Data  relating  to 
the  duration  of  development,  which  is  greatly  influenced  hv 
temperature,  as  obtained  in  the  laboratory  are  given  in  detail,  and 
these  agree  with  those  obtained  in  the  field,  where  at  18-5°  C. 
[65-3^  P.l  17-19  days  passed  between  hatching  of  the  larva  and 
emergence  of  the  adult,  and  the  egg-stage  lasted  about  9  days.  The 
males  develop  more  quickly  than  the  females.  Two  generations 
a  year  occurred,  the  first  in  June  and  the  first  half  of  July,  and  the 
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second  in  the  last  third  of  July  and  first  half  of  August.  The  females 
of  the  second  generation  hibernate  and  reappear  about  April  Ifossed 
assemblies  of  this  thrips  may  occur  at  a  nummmn  temperature  of 
18''-20'*  C.  [64-4°-68'  F.]  and  in  the  absence  of  strong  winds,  but  there 
did  not  appear  to  be  any  relation  between  atmospheric  pressure  and 
the  size  of  the  swarm, 

H.  uculcalus  was  rarely  present  in  the  swarms,  and  then  only  in 
small  numbers.  Hibernated  adults  of  this  spedes  wander  about  on 
grasses,  etc.,  after  leaving  their  winter  quarters.  They  breed  on 
winter  rye  in  May  and  on  wheat  and  oats  in  July.  The  adults  of  the 
new  generation  first  appear  at  the  end  of  Jul}',  and  in  the  second  half 
of  August  migration  to  winter  quarters  begins.  L.  ccrealium  hibernates 
chielly  under  the  bark  of  trees  and  in  houses ;  H.  aculcaius  is  found 
among  graminaceous  plants  and  feUen  leaves  in  low-lying,  damp 
situaticms,  and  Limotnrips  denttcornis,  Hal.  (a  third  species  fairly 
common  near  Kiel,  where  this  work  was  done),  occurs  in  the  same 
shelters,  but  in  higher,  drier  places.  Only  rarely  were  thrips  found 
hibernating  in  cereaJ  stubble. 

The  investigations  on  the  relation  of  thrips  to  white-ear  disease 
are  described  in  detail.  There  does  not  appear  to  be  any  relation 
between  their  abundance  and  severity  of  white-ear,  and  experimentally 
infested  plants  did  not  show  any  greater  degree  of  white-car  than 
plants  kept  free  from  infestation.  It  is  therefore  concluded  that 
L.  ccrealium  and  //.  aculealus  at  least  are  not  the  cause  of  white-ear  in 
rye,  oats,  or  barley,  and  probably  not  in  wheat,  though  further  tests 
with  this  crop  are  needed. 


ScHWERDTFBGER  (F ).  ViilMEmliiiiicni  flfeflT  Dftlur  ta  EjuMfaniw, 
Wachitom  nnd  Stoffweduwl  des  Eiefemspanners  {Bupalus  pirn- 
anus  L.).  [Investigations  on  the  Duration  of  the  Egg-stage, 
Growth  and  Metabolism  of  the  Pine  Gcometrid,  B.  piniarius.] — 
Z.  angew.  EfU.,  xvi,  no,  3,  pp.  513-526,  5  figs.   Berlin,  August 

19m 

The  egg-stage  of  Bupalus  piniarius,  L.,  was  fouiK^  exjierimentallv 
to  last  from  13  days  at  21-5°  C.  [70-7''  F.]  to  31  days  at  14  t  .  ^57-2°  F.J. 
The  larval  stage  occupied  about  70  days,  and  during  this  period  an 
individual  consumes  1*22  gm.  or  38  fresh  pine  needles.  On  this  basis, 
about  12,000  larvae  can  defoliate  a  60-year-old  tree,  but  in  practice 
about  3,000  suiTice,  as  many  injured  needles  fail  and  others  wither 
without  being  eaten. 


Ripper  (W.).   ChampigiioiiF8pringschwanze.  Biologie  nnd  Bekamnfo 

ung  von  Hypogastrnra  nmnuhrialis;  Tullbg.  J^Mushroom  Collrm- 
bola.  The  Biology  and  Control  of  H.  manubrialis.'. — Z.  aiii^eu;. 
Ent.,  xvi,  no.  2,  pp.  546-584,  18  figs.,  19  refs.  Berlin,  August 
1930. 

In  Austria,  Collembola  cause  great  losses  in  mushroom  cultivation, 
and  an  outbreak  in  1928  of  Hypogastrnra  manubrialis,  TuUb.,  var. 
assimilis,  Krausbauer,  not  previously  recorded  as  a  pest  of  mushrooms, 
ied  to  a  study  of  its  ecology.  The  characters  difierentiating  it  ibrom 
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another  cosmopolitan  species,  H.  armata,  Nic,  are  given,  and  its 
bionomics  are  dealt  with  in  detail.  All  stages  mine  the  mushrooms, 
the  short,  irregularly  branched  tunnels  being  easily  distinguished 
from  ihe  longer  mines  of  Dipterous  larvae.  Feedii^  causes  rapid 

puTrcfaction. 

In  the  laboratory  the  females  oviposit  at  intervals  of  12-14  days, 
the  eggs  being  laid  in  heaps  of  about  90.  The  young  hatch  in  about 
3  weeks  and  become  sexually  mature  in  5-7  weeks.   Both  before  and 

after  maturity,  moulting  occurs  at  intervals  of  5-7  days.  The  length 
of  life  is  5-10  months,  and  in(li\'idimls  can  resist  starvation  for  over 
40  days.  They  require  a  very  moist  atmosphere,  but  can  live  and  re- 
produce at  temperatures  between  a  Uttle  above  freezing  point  and 
22*  C.  [71-6°  F.].  Temperatures  below  -13**C  [S-B^F.]  or  above 
40**  C.  [104°  R]  are  fatal  to  them,  so  that  they  can  be  destroyed  by 
heating  the  manure  when  preparing  it.  Of  the  other  fauna  of  mush* 
room  beds,  only  Gamasid  mites  and  some  Staphylinid  larvae  and 
adults  j>rcy  on  thcCollembola,  and  they  are  of  no  practical  importance. 

Measures  against  outbreaks  include  disinfection  during  jpreparation 
of  the  beds  by  fumigation  with  sulphur  and  the  use  <^  sterile  manure. 
Control  when  infestation  is  established  is  difficult ;  pyrethrum 
powder  does  not  destroy  the  cgf<s  and  is  very  costty,  tobacco  dust  is 
ineffective,  and  hydrocyanic  ari  1  n^as  is  not  toxic  enough  at  strcn,<jfths 
that  do  not  affect  the  mushrooms.  Paradichlorolii  nzcne  at  the  rate 
ot  5-6  oz.  to  1,000  cu.  ft.  proved  fatal  and  did  not  poison  the  mush- 
rooms, though  their  market  value  is  lowered  unless  its  clinging  odour 
can  be  got  rid  of  by  thorough  airing.  The  eggs  are  killed  by 
paradichlorobenzene  at  the  rate  of  8  oz.  to  1,000  cu.  ft.,  but  both 
these  and  the  later  stages  are  very  resistant  to  insecticides,  and  a 
cheap  remedy  still  remains  to  be  discovered. 


Werneck  (H.  L.).  Dm  gifinlUdie  gptemftngohwi  [Apum  vire»s 
H^st.).  Neu  als  verheerender  Sdiiidliiig  d«r  Kouleebestande 

(Wurzelhals  and  Herzteil).  [.  1 .  viren?:,  new  as  a  devastating  Pest  of 
Red  Clover  (Root  Colhir  and  Heart).] — Z.  at^ew.  Eni.,  xvi,  no.  2, 
pp.  585-591,  1  lig.    Berlin.  August  1930. 

In  April  and  May  1926  red  clover  plants  in  Upper  Austria  showed 
a  peculiarly  -^tnnted  condition,  which  was  due  to  the  presence  of 
lar\  ae  of  the  weevil,  A p ion  virens,  Hbst.,  at  the  roots.  In  1926  and 
1^29  up  to  80  per  cent,  of  the  plants  in  some  fields  were  attacked, 
though  in  the  intervening  years  the  infestation  dropped  to  10~20  per 
cent. 

The  eggs  are  laid  on  the  root-collar  or  stems,  and  the  minute  larvae 
niay  be  found  on  young  clover  in  September  or  November.  They 
hibernate  in  the  ta])-root.  and  by  April  or  May  have  made  their  way 
up  into  the  heart  of  the  ]>lant.  They  pupate  eaily  in  July,  and  after 
a  few  days  the  weevils  emerge  and  seek  young  clover  fields  in  order  to 
oviposit.  0\  iposition  seems  to  be  over  by  the  end  of  July.  The 
adults  pr(  )l)ably  die  or  seek  winter  quarters  deep  in  the  ground.  There 
i**  appart^ntly  only  one  generation  a  year.  An  important  point  is  that 
the  adults  appear  just  wlien  tlie  cereals  have  been  harvested  and  when 
the  clover  is  exposed  without  having  begun  to  grow  vigorously. 
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Klein  (II  7  ^  Ziii  Lebensgeschicfate  nnd  EpidemioloKie  der  Getreide- 
motte  Sitotro^d  cereaUlla  Oliv.  [On  the  Life-history  and  Epidemi- 
ology of  the  Grain  Moth,  S.  cereaUlla.] — Anz.  Schddlingsk.,  vi. 
no.  9,  pp.  97-101,  2  figs.   Berlin,  15th  September  1990. 

On  the  suggestion  of  Bodcnheimer,  who  gave  a  temperature 
curve  for  the  development  of  SUotro^a  cerealella,  01.  iR.A.E.,  A, 
xiv,  416]»  data  on  the  subject  were  obtained  by  bi«eding 
experiments  in  stored  barley,  the  results  of  which  are  sununajrised 
as  follows :  S.  cerealella  has  5-6  generations  a  year  in  the  coastal 
zone  of  Palestine.  The  developmental  zero  point  is  10-3°  C.  [50-54"  V. 
and  the  thermal  constant  (in  day-dcgrccs)  474°  C.  hf.  389  . 

From  80  to  180  eggs  are  laid  by  a  lemaJc,  and  the  sexes  are  equal  in 
numbers.  Although  the  development  potential  of  a  single  pair  is 
equal  to  30  milliard  moths  a  year  (with  6  generations),  the  actual 
progeny  in  the  coastal  region  of  Palestine  amounts  only  to  400-450. 
The  extreme  temperatures  in  winter  and  summer  so  reduce  the  numbers 
that  there  is  little  difference  from  year  to  year. 


Martini  (E.).  Kami  mtn  die  OeiehiwiiidiriMitwi,  mlft  denon  vendiied- 

me  Lebensphasen  dir  Ihsekten  durchlaufen  weiden,  vergleichfilP 

[Is  it  possible  to  compare  the  Speeds  at  which  various  Life-phases 
of  Tnsect<5  are  tra\ersed  — Anz.  Schadiingsk,^  vi,  no.  9,  pp.  101- 
107.    Berlin,  15th  September  1930. 

This  paper  discusses  Janisch's  work  on  the  dependence  of  insect 
development  on  temperature  [R.A.E.,  A,  xviii,  241]. 


Fedorov  (S.  M.).  Tobacco  Thrips  {  Thrips  tabaci  Lind.)  as  a  Pest  of 
Tobaooo  Slaiit  in  OEimea.— £o.s  vi,  no.  3»  tip.  229-248,  10  figs., 
9  refs.   Madrid,  November  1930. 

A  detailed  account  is  given  of  the  bionomics  of  Thrips  tabaci,  Lind.. 
on  tobacco  in  Crimea  [cf.  R.A.E.,  A,  xvii,  477].   AU  its  stages  are 

figured,  and  the  pron)fmph  and  n\'mph  are  fully  described.  A  list 
of  its  food  plants  is  given,  and  the  type  of  injury  caused  to  the  leaves 
of  tobacco  and  its  effect  on  the  quality  of  the  cn>p  are  disrus<5ed. 
Remedial  measures  include  rotation  of  crops  and  clean  cultivation. 
Insecticides  are  too  expensive  for  general  use,  though  effective  control 
can  be  obtained  by  spraying  with  2  per  cent,  soap  solution  or  0<05 
per  cent,  tobacco  extract.  The  spray  should  be  applied  in  early  spring, 
particularly  in  the  case  of  the  soap,  and  should  be  repeated  after  4 
or  5  days. 


[NevskiI  (V.  P.).    HeecKHft  (B.  fl.).  A  brief  Ghiide  to  the  Metiiodi 
dE  Oontrol  of  agricultural  Pests  in  the  Uabek  Soviet  Republic.  [In 

Russian.}  Fscap.  8vo,  72  pp.,  1  ref.  Tashkent,  Usbekist. 
opuitn.  Sta.  Zashch.  Kast.,  1930.    Price  kop.  60. 

Notes  are  given  on  the  insecticides  (including  baits  and  fumigants) 
and  other  measures  that  are  used  aq^ainst  pests  of  crops  and  stored 
pnxlurts  in  Uzbekistan,  and  the  methods  of  preparing  and  using  the 
insecticides  are  described. 
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Lang  (W.)     W'elte  (E  )    Zur  Flrtlfaiig  staabfdnniger  EidDohmittel. 

^On  the  Testing  of  Dust  Insecticides  for  Flea-beet Ir-^  —  Nachr  Bl. 
deuts.  PJLSchDimU,  x,  no,  9.  pp.  75-76,  2  figs.  Berlin.  September 
1930. 

An  appnrntii'^  used  for  testing  the  toxicity  of  dusts  to  flea-hpftles 
is  described.  A  wire  gauze  cyhnder  about  8  inches  high  and  13  inches 
in  diameter  is  placed  on  a  sheet  of  ground  glass.  A  smaller  glass 
bell  is  stood  on  the  plate  inside  the  cylinder.  The  top  of  the  bell 
ha.s  a  bottle  neck  that  can  be  closed  with  a  rubber  stopper  with  2  small 
air-holes  and  a  third  larger  hole  through  which  is  passed  the  vertical 
le^  of  a  glass  tube  bent  in  the  middle  at  a  nght  angle.  The  tube 
n.irrows  to  the  opening  inside  the  bell,  and  the  dust  is  blown  through 
it  by  a  bellows  attached  by  rubber  tubing  to  the  other  end  About 
\  inch  away  from  the  tip  of  the  glass  tube  a  brass  cone  is  held  by 
stmts  (attached  to  it)  so  as  to  act  as  a  spreader  for  the  dust.  In  use 
the  horizontal  portion  of  the  tube  is  charged  with  a  measured  quantity 
<>f  the  dust,  the  beetles  are  ponred  into  the  bell  through  the  neck,  which 
is  then  closed  with  the  stopper  carrying  the  dusting  tube,  and  tlie  dust 
is  blown  in  with  a  moderately  rapid  puff.  Ten  seconds  later  the  bell 
is  removed  and  the  cylinder  covered  with  a  sheet  of  clear  glass  to 
permit  of  observation.  The  results  obtained  with  a  number  of 
proprietary  dusts  on  PhyUtOrda  nigripes,  F.,  are  tabulated. 


Hall  (W.  J  ).   The  South  African  Citrus  Thrips  in  Southern  Rhodesia. 

^Piib.  Brit.  S.  Afr.  Co  ,  no.  1,  56  pp.,  8  pis.,  36refs.  London  & 
Salisbury,  Rhodesia,  August  1930. 

'^firfofhrips  aurantii,  Faure,  all  stages  of  which  are  described,  is 
.!  major  pest  of  Citrus  in  Soutlicrn  Rhodesia.  It  was  probably  in- 
iioduced  on  almond  trees  imported  from  the  Union  of  South  Africa 
a  few  years  prior  to  1922,  and  hzs  become  widely  distributed  throughout 
t!ie  colony.  Its  history  and  distribution  in  South  Africa  are  re\  iewed. 
It  is  probable  that  its  spread  was  effected  by  transport  of  infested 
nur^rrv  stock,  although  local  distribution  may  also  be  caused  by 
adults,  which  are  induced  to  fly  by  shortage  of  food  and  are  carried 
considerable  distances  by  wind.  Only  the  young  ii  uit  and  the  new 
ioUage  are  attacked.  The  fruit  usually  becomes  infested  towards 
the  end  of  September,  3-4  weeks  after  the  petals  have  fallen,  and  when 
it  is  0-7  cm.  in  diameter.  Feeding  continues  until  late  in  November, 
when  the  thrips  migrate  to  the  new  foliage  that  has  hern  brought 
uut  by  the  early  rams.  This  usuall\  occurs  when  the  fruit  is  about 
3  cm.  in  diameter.  The  remainder  of  the  year  is  passed  on  the 
foliage,  the  upper  surface  of  the  leaves  being  usually  attacked. 

Observations  show  that  reproduction  occurs  parthenogenetically ; 
although  males  have  been  found,  ilu  v  are  scarce  and  mating  has  not 
been  obser\'ed.  Oviposition  prol)ahl\-  begins  2-3  davs  aftrr  the 
emergence  oi  the  adults,  the  eggs  being  laid  chiefly  within  the  tis^^ues 
of  the  young  fruits,  sepals  or  leaves.  Both  larvae  and  adults  are 
attracted  to  light,  but  are  repelled  by  strong  sunlight.  A  drop  of 
water  falling  directly  on  them  will  cause  death  if  it  strikes  them  hard, 
and  it  is  thought  probable  tli  it  the  mechanical  action  of  rain,  which 
kills  some  and  washes  others  oil  the  trees,  is  responsible  for  the  reduction 
m  the  d^ee  of  infestation  when  the  rainy  period  begins.    The  larvae 
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were  obsen^ed  to  f»!q^cr]>Tirp  ^^ome  difficult\-  in  hatching  from  the  eggs, 
and  the  mortahty  among  them,  both  in  the  field  and  the  laboratory-, 
was  comparatively  high.  Pupation  in  the  field  takes  place  on  the  fruit, 
when  the  latter  is  infested^  or  in  a  sheltered  position  on  the  tree.  The 
methods  of  studying  the  life-histoiy  of  the  thrips  both  in  the  field  and 
the  insect ary  are  described.  The  average  periods  required  for  develop* 
mont  in  days  were,  egg  8*63,  lar\'a  S-12  and  pnpa  3-92.  The  complete 
life-cycle,  from  egg  to  egg,  during  the  months  of  October  and  NovemtxT 
required  20-17  days,  liie  adults  probably  live  about  30  days.  The 
thrips  do  not  hibmate  and  are  present  on  the  trees  at  all  times  of  the 
year.  Various  factors  influencing  their  abundance,  rate  of  develop- 
ment, etc.,  are  discussed.  The  conditions  most  likely  to  produce 
a  severe  infestation  appear  to  be  those  of  low  rainfall  and  a  mild  winter 
during  the  preceding  twelve  months.  There  is  some  evidence  that 
development  is  influenced  by  the  degree  of  relative  humidity,  since 
when  the  latter  is  high,  the  life-c)rcle  is  prolonged  and  the  rate  of 
mortality  is  therefore  increased.  As  there  is  little  new  foliage  in  the 
dormant  season,  the  quantity  of  out-of-seas<Hi  fruit  on  the  tiees  from 
.•\pril  until  Aiigiist  is  an  important  factor  in  influencing  the  degree  of 
infestation  from  Sejnemlier  to  the  end  of  November,  since  any  individuals 
that  have  survived  until  April  subsist  imtil  the  new  crop  appears  in 
August  on  any  fruit  or  \'oung  foliage  that  may  be  on  the  trees.  The 
removal  of  all  such  fruit  during  April  and  May  would  reduce  the  sub- 
sequent degree  of  infestation,  whatever  the  rainfall  of  the  preceding 
summer  might  ha\e  been.  There  is  a  distinct  relationship  between 
infestation  of  thrips  and  abundance  of  food,  except  that  during  rains 
when  food  is  abundant  the  infestation  gradually  diminishes. 

Surface  injury  to  the  fruit  in  general,  and  the  relationship  of  thrips 
injury  to  "  tear  staining '*  [R.A.E,,  A.  xviii,  633],  which  is  caused 
as  a  result  of  the  action  on  the  sound  tissues  of  the  fruit  of  the  oil 
liberated  from  the  oil  glands  of  the  rind,  are  discussed.  Another  form 
of  serious  damage  to  the  fruit,  known  as  "  russety  marking,  '  which 
aJso  indirectly  results  from  thrips  injury,  takes  place  if  the  climatic 
conditions  that  cause  *' tear-staining "  (heavy  showers  and  storms 
followed  by  bright  sunshine)  do  not  occur  until  February-  or  March. 
.\lthough  it  is  not  usually  so  prevalent  as  "  tear-staining,"  it  is  much 
more  serious  than  any  other  type  of  injury  when  it  does  occur 

The  control  of  the  thrips  bv  spraying  is  discussed  in  detail  ;  the 
recommendations  made  have  already  been  noticed  [loc.  cit.].  .\part 
from  its  action  as  a  contact  insecticide,  lime-sulphur  produces 
a  secondary  effect,  which  reduces  considerably  the  numbers  of  tlirii>s 
that  survive  the  spraving  operation.  E.vperiments  showed  that  this 
i*;  twofold  :  firstly,  the  lime-.sulphur  acts  as  a  stomach  poi«on,  and 
secondly,  by  the  liberation  of  sulphur  dioxide  as  a  <lecomposition 
product,  it  creates  an  atmosphere  unfavourable  to  the  thrips. 


Dec.arv  (R.).  Ia  deBtmotion  dM  eaotas  par  one  cochenille  A 
Madagascar :  ses  consequences  ^conomiqnes  et  sociales. — A  nn. 
Soc,  linn,  Lyon,  Ixxv  (1929),  pp.  101-117,  8  refs.   Lyons.  1930. 

Dadylopius  cocctis,  Costa,  introduced  into  southern  Madagascar 
in  1925,  has  almost  completely  destroved  OputU  i  J'Ucni'l.  an  essential 
local  food  and  fodder  plant.  To  avoid  depopulation  of  the  district, 
the  author  urges  tiie  introduction  of  some  spineless  species  of  Opuntia 
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that  possesses  the  useM  properties  of  0.  dillenii,  but  is  immune 
from  attack  by  the  Cocdd  Research  in  this  direction  is  being 
undertaken. 


Framssen  (C.  J.  H  ).  De]i!vennvijne&1ieetijjdii«vindfln«ialolt^^ 

{Lapkygma  exigtm  Hbn.)  op  Java.  [The  Biology  and  Control  of 
the  Shallot  Noctuid,  L.  extgua,  in  Java.] — Meded.  Inst.  PlZiekt., 
no.  77,  25  pp. ,  3  pJs.,  7  refs.  Buitenzorg»  1930.  (With  a  Summary 
in  English.) 

The  Xoctuid,  Laphygma  exi^i^ua,  Hb.,  all  stages  of  which  are  hriefly 
described,  is  a  pest  of  shallots  in  Java,  other  species  of  Allium  and  maize 
being  also  attacked.  The  larva  feeds  on  the  leaves  and  in  severe 
infestations  on  the  bulbs  as  well.  Injury  of  economic  importance 
usually  occurs  only  in  low-lying  districts,  as  development  is  slow  in 
high  situations,  and  may  be  avoided  by  proper  crop  rotation.  The 
e^^9>  are  laid  at  night  in  clusters  on  the  leaves  and  hatch  after  3  days. 
Tht'  larv^al  stage  averages  about  12  days  and  the  pupal  8,  pupation 
occurring  just  below  the  surface  of  the  ground.  The  female,  which 
lays  an  average  of  1,000  eggs,  lives  about  8  days,  and  the  male  about  5. 
The  sexes  are  eqiml  in  number.  The  natural  enemies  observed, 
which  are,  however,  of  little  importance,  were  a  Proctotrupid  egg 
parasite  very  similar  to  Phanurus  bene fici ens,  Zehnt.,  the  female  of 
which  is  briefly  described,  and  a  Braconid,  an  Tchneiimonid  and  a 
Tachinid,  which  infest  the  larvae.  The  female,  larva  and  cocoon  of 
the  Braconid  are  briefly  described.  It  parasitises  flrst-stage  larvae 
almost  exclusively  and  develops  in  about  a  fortnight. 


Hazelhoff  (E.  H.).  Entomotogigch  ontamk.  [Entomolagical  In- 
vestigation.]— Jaarsversl.  Proefsi.  Java  Suiker  Ind.  1929,  pp. 
113-134.   Surabaya,  1930. 

Brief  notes  are  given  on  studies  of  Encarsia  flavascut^um,  Zehnt., 

the  Chaldd  parasite  of  the  white  wooll\'  apliis  [Oregtna  lanii^cra, 
Zehnt.'  on  snp^nr-cane  [R.A.K.,  A,  xvii.  829,  8:^0'.  In  West  Java 
the  cane  tip-borer,  Scirpopluii^a  iniaclu,  Sn.,  was  4-8  times  as  abundant 
as  in  East  Java.  It  was  found  that  the  date  of  planting  has  little 
influence  on  the  final  infestation  and  that  the  number  of  larvae  and 
pupae  does  not  increase  in  the  old  cane  between  May  and  August. 
About  80  per  cent,  of  the  newly  hatched  larvae  die  before  they  have 
succeeded  in  catising  injnrv,  but  varieties  of  cane  differ  greatly  in 
susceptibility  to  infestation,  apparently  because  ditlerences  in  the 
hardness  of  the  leaf- buds  offer  greater  or  less  resistance  to  the 
progress  of  the  borer  towards  the  growing  point.  The  variation  in 
injury  between  the  moist  and  dry  regions  in  Java  is  also  probably 
due  to  this.  Methods  for  ascertaining  the  infestation  of  cane  by 
5  infncfa  are  discussed  [see  next  paper].  The  best  method  of  control 
is  tlif  systematic  removal  of  infested  shoots,  success  depending  largely 
on  the  method  of  checking  the  results  and  the  enforcement  of  luics 
for  infested  shoots  left  on  the  canes. 

In  searching  for  sugar-cane  white  grubs,  the  larvae  of  an  Asilid 
fly  were  sometimes  notic  ( d  ;  they  appear  to  feed  on  those  of  Lachno- 
sierna  {Holotrichia)  iieUcri,  Brenske. 
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Hazelhoff  (K.  H.}.   Hethodeu  ter  bepaliog  van  topboorderftan tasting 
m  topboofdinduide,  IL   [Methods  for  the  Estimation  of  the 

Infestation  and  Loss  by  Sugar-cane  Tip-borers.] — Arch.  Suikerind. 
Ned.'Ind.,  1930,  no.  20,  pp.  457-473  Surabaya.  19.30.  Also  as 
Korfe  Meded,  Proefst,  Java-Smkennd.,  1930,  no.  5.  Pasoeroean, 
1930. 

At  certain  times  an  indication  of  the  degree  infestation  of  sii{7nr- 
cane  and  injurv  caused  bv  Scirpophaga  intacta,  Sn.,  may  be  obtained  by 
examination  of  canes  brought  in  for  sampling  ripeness,  but  throughout 
the  period  of  infestation  examination  in  the  field  of  several  rows 
shomd  be  made  to  ascertain  the  number  of  infested  canes  and  borers 
and  of  their  parasites.  As  even  incipient  infestation  must  be  noted, 
the  examination  must  be  a  thorough  one.  New  rows  must  be  selected 
for  each  inspection.  The  work  is  done  by  gangs  of  four  natives  under 
European  supervision  and  they  are  paid  according  to  the  infestations 
found.  The  loss  is  calculated  by  the  weight  of  the  canes  and  the  per- 
centage of  sugar  obtained.  Slethods  of  setting  out  the  data  in  tables 
so  as  to  permit  of  a  definite  estimate  being  nuide  are  shown. 


[Reports  of  the]  Boieaii  ol  Sugar  Eiperimettt  9kiAkm,—QueenslttHd 

Agric.  xxxiv,  pt.  2,  pp.  129-137,  1  pi.  Brisbane,  1st  August 
1930. 

An  account  is  given  of  the  habits  of  MasMermes  darwiniensis, 

Frogg.  (giant  termite)  studied  by  J.  H.  Buzacott  in  the  Burdekin 
ni>trict  of  Queensland  during  May  and  June  1930.  A  nest  extends 
Irom  a  few  inches  to  several  feet  into  the  ground,  and  communicates 
by  means  of  radiating  galleries  with  such  food  as  small  trees,  sugar-cane 
and  other  growing  crops.  The  termites  enter  the  cane,  etc.,  by  a  small 
hole  and  eat  out  the  contents  of  the  stem,  leaving  only  the  thin  rind 
without  evidence  of  external  injury  until  the  growing  point  of  the 
plant  is  affected  and  th(«  heart  leaves  die.  Prartically  all  timbers 
are  subject  to  attack,  tliougli  some  are  more  resi.stant  than  others. 

This  termite  is  particularly  ditlicult  to  control  as  there  is  no  external 
sign  of  the  termitarium  and  no  means  of  telling,  without  actually 
digging,  whether  a  tree  or  stump  attacked  harbours  a  colony  or  is 
merely  connected  with  a  nest  some  distance  away.  Moreover,  the  value 
of  arsenical  poisons  is  greath*  reduced  by  the  fact  that  this  species 
does  not  devfnir  dead  indix  iduals  If  posts  used  in  buildings  cannot 
be  set  in  concrete,  they  sliould  be  treated  with  creosote,  with  a  10  per 
cent,  solution  of  sodium  arsenite  or  with  crank  case  drainings  in  which 
a  little  arsenic  has  been  dissolved. 

When  sugar-cane  plantations  are  attacked,  all  timber,  stumps  and 
logs  should  be  removed  as  far  as  pos'^ible.  Any  timber  in  which  a  nest 
is  located  should  be  treated  In  pouring  in  k  pt.  carbon  bisulphide 
or  2  pts.  benzine  and  bl<x:king  the  openings.  Baits  consisting  of  1  lb. 
arsenic  to  50  lb.  molasses  may  be  poured  into  the  nests,  but  this  treat* 
ment  should  be  varied  as  the  termites  learn  to  avoid  the  baits.  As 
fence  jxists  are  a  frequent  source  of  infestation,  steel  posts  should  be 
empln\ cd,  or  if  this  is  impo*;sih]e  and  resistant  wood  cannot  be  obtained, 
all  fii'sts  shcnild  be  treated  beloro  um-  With  regard  to  the  cane  itself, 
the  ujost  eftectivc  measure  is  frequent  heavy  watering,  which  repels 
the  termites.   When  one  side  or  comer  of  a  block  shows  heavier  damage 
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than  the  rest,  a  furrow  may  be  ploughed  along  the  headland  between 
the  cane  and  the  source  of  infestation,  filled  with  bait  and  covered 
over.  The  bait  consists  of  bran  or  sawdust,  mixed  with  molasses  or 
treacle  and  water  to  which  arsenic  has  been  added  at  the  rate  of 
approximately  1  lb.  to  50  lb.  of  bait.  Cane  sticks  containing  tennites 
should  be  broken  and  a  certain  amount  of  one  of  the  above-mentioned 
baits  poured  down  the  hollow  stem.  Planting  should  be  carried  out 
with  the  ground  as  moist  as  possible  or  it  should  be  well-watered 
after  planting  to  prevent  the  termites  destroying  the  young  shoots. 
If  no  fumigaats  are  available,  nests  should  be  broken  open  to  allow 
the  access  of  ants.  This  tennite.  although  not  a  major  pest  of  cane,  is 
steadily  spreading* 

Experiments  were  undertaken  by  E.  Jarvis  to  discover  a  spray  for 
use  against  Pscudococctts  that  would  be  inexpensive  and  composed 
ol  materials  that  can  be  obtained  locally.  Practically  100  per  cent, 
mortality  of  adults,  nvmphs  and  eggs  together  with  the  attendant 
ants  was  obtained  with  an  emulsion  of  soap,  kerosene  and  tobacco. 
The  stock  emulsion  consists  of  2|  lb.  soap,  2  qts.  kerosene,  |  lb.  tobacco 
(black  plug)  and  1^  gals,  rain-water.  This  is  melted  and  diluted  with 
6  parts  water  ;  the  wliole  is  heated  to  a  temperature  ol  50*C.  [122*'F.] 
and  applied  immediately. 


KUNHi  Kannan  (K.).  The  Coffee  Beny  Borer  {Stephanoderes  luimpei). 
A  y^ifcwfaftiy  Ammit — BuU,  Mysore  Coffee  Expi.  Sta,,  no.  2, 
12  pp..  2  pis.,  2  iigs.   Bangalore,  1930. 

An  account  is  given  of  the  bionomics  of  Stephanoderes  fwrnpei,  Ferr. 
(coffee  berry  borer)  in  Java,  compiled  from  the  literature,  for  the  benefit 
of  coffee  planters  in  South  India,  where  it  was  detected  in  June  1930 
[R.A.E.,  A,  xviii,  364J.  and  measures  that  should  be  taken  to  eradicate 
it  are  indicated.  It  is  possible  that,  at  any  rate  in  some  districts, 
it  might  not  become  so  serious  a  pest  as  it  is  in  otlier  countries,  owing 
to  the  several  months  of  hot  weather  between  the  successive  crops, 
and  the  rains  from  June  to  about  September.  The  way  in  which  it 
may  have  been  introduced  is  discussctl  i/.  xvi,  3021  ;  live  beetles  have 
recently  been  intercepted  in  tins  of  coffee  seed  from  the  Belgian  Congo. 
Consignments  of  Java  coffee  are  imported  for  market,  and  almost  all 
the  beans  of  this  coUrr  are  infested,  showing  holes  and  galleries  and 
dead  beetles  inside,  it  is  treated  witii  boiling  water  on  the  estates 
to  kiU  the  beetles,  but  it  is  doubtful  whether  all  estates  observe  this 
precaution. 


KoNDO  (T.)  cS:  Miv.\HAK.\  (H  )  On  Hypopta  sihirica,  Alph.  Jn 
Japanese.\ — Oyo-Dobuts.-Zasshi,  ii,  pp.  171-176,  10  hgs.  Tokyo, 
1930. 

The  Cossid,  Hxpopta  sihirica,  Alph  ,  all  stago>  d  which  are  described, 
is  a  serious  p('>t  of  asparagus  in  soutlirrn  Manchuria.  It  has  one 
generation  a  year,  the  adults  emerging  at  the  beginning  of  June. 
The  eggs  are  laid  in  the  soil  near  the  food-plant  and  hatch  in  26  or 
27  days.  The  larvae  bore  into  the  stalks  and  pupate  in  heavy  soil 
in  May  The  collection  of  the  larvae  or  pupae,  or  destroying  them  by 
ploughing  in  May,  is  recommended  for  control. 
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YuASA  (H.).  A  new  Pest  of  Grape,  Nodina  chakosoma,  Baly.  [/n 
Japanese.]-- KuHfyii.  iv,  pp.  201-204,  1  lig.    Tokyo.  1930. 

A  dcsrrip+i'^n  i<  c^iven  of  the  Eumolpid,  Nodina  chalcosomi .  Baly, 
which  attacks  tlie  stalks  of  grape-vines  in  the  Okayama  prefecture. 

Takahashi  (R.).  Studies  on  Dendrolimus  pmcUUus,  Wlk.  [In 
Japanese.]— Bull.  Dept.  Ai^n'c.  Res,  Inst.  Formosa,  no.  76,  16pp., 
1  pi,  1  fig.   Taihoku.  1930. 

In  the  northern  part  of  Formosa,  Dendrolimus  punciaiiis.  Wlk., 
outbreaks  of  whicli  occur  at  intcr\*als  of  5-7  v^ears,  causes  serious  damag^e 
to  Pinus  luchucHsis  a.nd  P.  massoniana  which  have  long  slender  needles, 
and  to  a  less  extent  to  P.  thunbergi,  \snich  has  thick,  shorter  ones,  the 
ful  1  -grown  trees  being  preferred.  The  larvae  axe  to  be  found  throughout 
the  year,  but  most  of  the  injury  is  usually  done  in  February  and  March, 
when  the  full-grown  larvae  are  abundant.  There  are  three  generations 
a  year,  the  moths  emerging  in  March-April,  mid- June,  and  August  ; 
some  of  the  larvae  that  hatch  in  March  or  April  become  inactive  after 
the  liftii  instar,  eating  very  little  and  growing  slowly,  and  do  not  mature 
until  January  or  February  of  the  following  year.  The  moths,  which 
are  attracted  by  light,  are  only  active  at  night ;  the  males  live  on  an 
average  6-8  da\s  and  tlie  females  10-3.  0\'i position  begins  on  the 
hrst  or  second  night  after  emergenrf\  one  female  laving  an  a^•»  rii^e 
of  215  eggs.  They  occur  in  masses  or  rows,  usually  on  the  ueedies. 
and  hatch  in  10-14  days.  The  larval  stage  may  last  33-290  days  and 
includes  7-10  moults,  the  number  increasing  as  the  stage  lengthens. 
Pupation  takes  place  among  the  needles,  in  cracks  on  the  stems,  etc., 
and  the  moths  emerge  S-34  days  later.  Tricholyij^u  homhycis,  Bech., 
four  species  of  Ichneumonids,  and  Pteromalus  sp  arc  parasitic  in  the 
larvae,  the  last-named  sometimes  killing  about  6<»  per  cent.,  and  the 
eggs  are  attacked  by  two  small  species  of  Hymenoptcra. 

Takahashi  (R.).  Observations  on  the  Coccidae  oi  Formosa.  Part  II. 
— Rep,  Dept.  Agric.  Govt.  Res.  Inst,  Formosa,  no.  48, 45  pp.,  22  figs.. 
7  refs.   Taihoku.  October  1930. 

This  second  instalment  {cf.  R.A.E.,  A,  xvii,  567j  contains  descriptions 
of  16  Coccids  attackmg  bamboo  in  Formosa  of  which  12  spedes  and 
2  \  ari(  ties  are  new.    Notes  on  some  other  new  or  little  known  species, 

inrhuling  Ach'rda  jafyonica,  Xew.st.,  on  sugar-cane,  which  is  new  to  the 
fauna,  a  suppleuK  nt  iry  list  of  food-plaufits  and  a  list  of  some  Coccids 
of  the  Loochoo  Islands  are  also  given. 

CRiiss.MAN  (A.  \V.)  DuMESTRE  (J.  O.).  The  feeding  Bate  of  the 
Anstnlian  Lady  Beetle,  Rodolia  cardinalis.—J,  Agrie.  Res,, 
xli.  no.  3.  pp.  197-203, 5  figs.,  7  refs.  Washington,  D.C.,  1st  August 
1930. 

An  account  is  given  of  experiments  in  Louisiana  to  ascertain  the 
conditions  affecting  the  rate  of  feeding  of  adults  of  Novius  (Rodolia) 

cardinalis,  Muls.,  on  Icerya  purchasi.  Mask. 

The  following  is  taken  frf>m  authors'  summary'' :  The  daily  feeding 
rate  was  found  to  be  a  function  of  tcinin  rature,  age,  .seasonal  change, 
and  sex.    Both  external  and  internal  stimuU  were  involved,  the 
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quantity  of  food  consumed  vaiying  with  the  rate  of  egg  production. 
The  effect  of  temperature  was  indirect,  operating  through  the  response 
to  thermal  change  of  activities  that  condition  feeding.  A  })ronounced 
seasonal  change  was  observed,  the  beetles  feeding  at  an  increased  rate 
from  May  to  August,  inclusive^  as  compared  with  the  rate  from 
Septemb^  to  April.  The  effect  of  age  was  such  that  tlic  quantity  of 
food  consumed  is  lowest  during  the  first  tenth  of  the  Hfe  span,  rises 
to  a  maximum  during  the  tliird.  then  shows  a  sUght  decrease.  No 
systematic  change  was  noted  in  11  successive  broods  reared  in  the 
laboratory,  but  a  luaxked  difference  was  found  in  a  stock  taken  from 
the  field  Observations  made  every  four  hours  showed  the  periodic 
nature  of  the  feeding  process.  These  diunial  fluctuations  were  modified 
under  constant  light. 


Baerg  {W.  J.),  IsELY  (D.)  &  ScHWARDT  (H.  H.).    Rcport  on  Ento- 
mological Work,  192»-29,]—BuU.  Arkansas  Agric.  Expt.  Sia, 
no.  246.  pp.  50-53,  1  fig.   Fayetteville,  Ark.,  December  1929. 
[Reed.  Sept.  1930.] 

Unusually  severe  local  outbreaks  of  M<mocesta  coryli.  Say  (great 
elm  leaf-beetle)  occurred  on  red  elm  {Ulmus  fltlm)  in  Arkansas  during 

the  summers  of  1928  and  1929,  many  of  the  trees  being  completely 

defoliated.  American  elm  {U.  americana)  and  C ralar^^its  may  al-^o 
be  more  or  less  severely  infested.  In  1929,  the  adults  appeared  during 
the  last  week  in  May  and  tiie  hrst  week  in  June.  The  eggs  are  laid 
on  the  lower  surface  of  the  leaves  in  batches  of  20-80  after  uie  females 
have  fed  for  a  period  of  20-30  days.  The  larvae  hatch  in  15  or  16 
days  and  pass  through  three  instars,  which  average  5,  8-9  and  12-13 
days  respectivelv.  About  the  end  of  JiiK',  the\-  burrow  into  the  soil 
where  the\-  remain  throughout  the  winter.  Some,  howexer,  may  be 
found  on  the  foliage  as  late  as  10th  September.  Pupation  occurs  in 
the  soD  between  20th  April  and  20th  May,  at  a  depth  of  2-6  ins., 
and  the  pupal  period  averages  18-19  days.  The  adults  remain  in 
the  pupal  cells  for  several  days  before  emerging. 

Serious  annual  injnn'  to  cotton  by  the  boll  weevil  [ Anthonomus 
^randis,  l^oh.  occurs  over  a  compnrativelv  small  area  during  the 
growing  season,  the  damage  caused  after  the  weevils  disperse  late  in 
the  summer  being  usually  relatively  light  under  average  conditions. 
Some  localities  are  subject  to  sporadic  outbreaks  in  certain  years. 
It  was  found  that  the  \vee\  il  regularly  occurs  in  fertile  land  bordered 
bv  well-drained  hill-land  favourable  for  hibernation.  In  such  land, 
the  plants  usually  tonn  s(iuares  late  in  the  season,  in  which  the  weevils 
are  able  to  reproduce  in  large  numbers  before  gouig  into  hibernation, 
and  direct  control  is  advisable.  Although  sandy  hills  are  ideal 
hibematint<  ([uart(  rs,  the  number  of  wcevUs  that  develop  to  go  into 
hibernation  is  often  comparatively  small,  since  a  drought  in  the  late 
summer  and  autumn  often  checks  the  settin:::  of  the  squares  on  cotton 
grown  on  light  soil.  Even  when  large  numbers  hibernate  and  a  heavy 
infestation  occurs  in  early  summer,  a  period  of  hot  dry  weatlier  may 
stop  an  infestation  that  appears  to  be  well  under  way.  On  flat  lands 
that  are  not  well  drained  in  winter,  the  weevils  do  not  hibernate 
successfully  except  on  knolls,  etc.  If  the  areas  that  require  winter 
cleaning  are  not  large,  control  of  the  weevil  by  destroying  it  in  hiberna- 
tion is  recommended. 
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SUmnm  (OryzaephUus)  surinamensis,  L.  (saw-toothed  grain  beetle) 
is  a  serious  pest  in  rice  miUs.  Observations  indicate  that  polished 
rice  is  infested  bv  adults  only  :  newly  hatched  larvae  fed  on  this  rice 
showed  no  evicience  of  {growth  and  died  within  a  few  days  The 
immature  stages  are  probably  passed  in  the  rice  refuse,  etc.,  in  wiuch 
larval  development  Mras  completed  in  11  days. 


Wallace  (H.  F.).  Boll  Weevil  and  Plant  lice  poisoning  Work.^ Bull. 
Mississippi  A^ric.  Expt.  Sta.,  no.  271.  pp.  14-15.  A.  AI. 
College,  Miss..  December  1929.    [Reod.  Sept.  1930.] 

In  1929,  experiments  were  carried  out  in  Mississippi  to  test  the 
advisabiUty  of  dusting  cotton  late  in  the  season  for  the  control  of  the  twll 
weevil  [AtUkontmus  grandis.  Boh.]  and  Aphids.  The  dusts  were  applied 
on  9th  August,  when  the  weevil  uifestation  on  all  plots  had  rcBcfaed 

100  per  cent.,  and  again  on  16th  August  at  the  rate  of  14  lb.  per  acre 
Two  dusts  were  used,  one  a  mixture  of  8  parts  calcium  arsenate  and 
one  part  of  a  commercial  uu.xiure  of  nicotine  sulphate  and  calcium 
arsenate,  and  the  other  a  mixture  of  2  parts  calcium  arsenate  to  one 
part  tobacco  dust.  The  dust  containing  nicotine  sulphate  resulted 
in  an  increased  yield  of  35S  lb.  ])er  acre  over  the  untreated  plots  and 
that  contaniing  tobacco  dust  2S9  lb.  Both  forms  of  nicotine  con- 
trolled Aphid  infestation,  and  the  treatments  resulted  in  an  increased 
proht  equivalent  to  about  £3  4  s.  per  acre. 


Mackt!^  ^f)  R  >  Some  Insects  infesting  Shade  Trees  in  California 
and  tlie  Problem  involved  in  their  Control.  —A/o».  Bull  Dept. 
Agric.  California,  xix,  no.  8,  pp.  547-556,  2  figs.  Sacramento, 
Cal..  August  \9'3k). 

The  insects  affcrtini,'  >liade  trees  in  ("alilornia  have  not  liitherto 
received  much  attention,  as  they  have  been  merely  a  few  native 
species  of  more  or  less  sporadic  occurrence.  With  the  planting  of 
fresh  varieties  of  trees,  however,  and  the  introduction  of  several  insect 
pests,  there  may  at  any  time  be  considerable  mortality  among  the 
street  trees,  particularly  elms  and  })]anes.  Gossvpun'a  spuria,  Mod. 
{luiru|)ean  elm  scale)  is  gcncralK-  f<iund  in  crowded  colonies  on  the 
lower  side  of  the  limbs  of  ehns.  and  the  )  oung  crawl  out  on  the  current 
year's  growth,  forming  the  nucleus  of  new  colonies.  There  is  oidy 
one  generation  in  a  year,  but  much  damage  can  be  done  before 
infestation  is  observed,  the  bark  on  the  lower  side  of  branches  splitting 
oh  and  dying  so  that  the  whole  branch  i-^  killed  and  >hoots  frequently 
appear  on  the  trunk.  The  trees  should  ho  inspec  ted  when  thev  are 
leafless,  and  li  infested  should  be  sprayed  with  a  mineral  oil  emulsion 
at  4  or  5  per  cent,  strength.  The  oil  should  have  a  viscosity  of  over 
100,  preferabl\  UO  (Saybolt  seconds),  and  should  test  not  less  than 
60  to  65  unsulphonatcd  residue.  .-K  strong  stream  of  water  will  dis- 
lodge many  of  the  young  forms  if  applied  when  they  are  crawling  about 
before  attai  iun!^  themsel\-es  to  the  tree. 

GulertutUu  xunihomelacna,  .Schr.  (European  elm  leaf  beetle)  has 
4 1  or  5  generations  a  year  in  California,  as  compared  with  only  two  in 
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the  Atlantic  Coast  States,  the  Hfe-cyclc  from  egg  to  aditlt  occupying 
30—40  days.  The  adults  that  have  hibernated  feed  for  about  30  days 
before  o\'ipusition  begins,  devourmg  large  portions  of  the  leaves  of 
elms.  Eggs  are  laid  on  the  lower  surface  of  the  leaves,  a  female 
depositing  about  600,  in  batches  of  4-20.  The  larvae  hatch  in  5  or 
6  dayj^  and  feed  on  the  lower  leaf  surface,  leaving  the  upper  epidermis 
untouched.  After  feeding  for  IS  to  20  days  thev  pnpate  in  lissures 
of  the  bark  or  on  the  ground,  the  pupai  stage  iai»iing  about  9  days. 
In  cases  of  heavy  infestation,  no  new  foliage  can  develop,  and 
consequent  injury  from  the  sun  kills  the  tree  in  the  second  season  if 
not  in  the  first.  When  the  adults  emerge  from  hibernation,  and  before 
ovi position  begins,  the\'  can  be  easily  killed  by  a  spray  of  4  lb.  acid 
lead  arsenate  in  100  U  S  gals,  water. 

Siomacoccus  platani,  Ferris  (plane  tree  scale)  is  apparently  a  native 
Cocdd  that  has  spread  from  the  native  sycamore  {Plaianus  raeemosa] 
to  the  introduced  oriental  plane  [P.  onetUaUs],  and  has  not  received 
much  attention.  Infestation  causes  spots  on  the  leaves,  which 
eventually  fall.  The  chief  damage  is  done  in  carlv  summer.  The 
life-cycle  and  number  of  generations  are  not  known.  The  small  cottony 
egg-masses  can  be  observed  in  crevices  of  the  bark  in  early  spring, 
and  the  spots  appear  on  the  foliage  when  the  young  have  settled  down 
to  feed. 

The  most  suitable  apparatus  and  methods  of  spraying  shade  trees 
are  de«Ti]>ed.  and  the  essential  points  in  organising  a  successful 
campaign  and  the  probable  costs  are  discussed. 


Smith  (R.  H.).  Experiments  with  Paris  Green  in  fhA  Ctonlrol  of 
Tennites. — Mon.  BtUl.  Dept.  Agric.  California,  xix.  no.  8,  pp.  557- 
560,  2  hgs.,  3  refs.    Sacramento,  Cal.,  August  1930. 

Experiments  are  described  in  which  Paris  green  was  injected  by 
means  of  a  de  \'ill)iss  atomiser  into  the  galleries  of  tennites  in  timber. 
The  conclusions  reached  are  that  it  is  apparentl\-  wry  eltectis'e  against 
both  CaloUrnies  and  RelicuLitertnes,  but  the  results  do  not  prove  con- 
clusively tliat  the  injection  of  the  poison  will  kill  the  entire  colony. 
If  the  infestation  is  limited,  however,  extermination  can  probably 
be  e0ected  in  this  manner.  There  is  reason  to  believe  that  other 
poisons  that  are  less  dangerous  to  man  might  prove  as  successful  as 
Paris  green. 


SiKiNWEDEN  (J.  B.).  Characteristics  oi  some  of  oui  Caliiorma  soft 
8«l8  fiii0€li  (CkMddM).— AfM.  BuU,  Dept,  Agrie.  CaU/ornia, 
xix,  no.  S,  pp.  561-571,  3  pis.,  10  refs.  Sacramento,  CaL,  August 
1930. 

Descriptions  are  given  of  the  characters  of  six  of  the  most  important 
soft  scales  of  Calif<utiia,  most  of  which  have  proved  difBcuIt  to 
determine  accurately,  viz.  r  r/<.s  hcspcridnm.  L.  (soft  brown  scale), 
C.  pseudomagttoliarum,  Kuw.  (gray  citrus  or  citricola  scale).  Saissdia 
oUae,  Bern,  (black  scale),  5.  cojfeue,  Wlk.  {hentisphaenca,  larg,), 
S.  nigra,  Nietn.,  and  Lecanium  corni,  Bch.  (brown  apricot  scale). 
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Borden  (A.  D.) .  Notei  on  som»  Oeddiioaf  Fmit  Jbueefti.— -ikTofi.  Buli. 
Dept.  Agric.  Califormat  xix,  no.  8,  pp.  572-^73.  Sacramento, 
Cal.,  August  1930. 

The  weevil,  Stamoderes  uniformis,  Casey,  which  is  a  native  pest  of 
willows,  has  recently  been  observed  damaging  apples  in  one  district 

of  California,  catinc:^  out  large  pieces  and  spoiling  the  appearance 
of  the  fruit.  The  adults  emerge  from  the  ground  in  early  March  and 
climb  up  apple  and  pear  trees  to  feed  on  the  tender  tips  of  the  opening 
buds  and  the  blossoms  and  young  fruit,  the  damage  being  particularly 
severe  in  early  June.  Oviposition  occurs  in  May  and  early  June,  a 
double  row  of  black,  cylindrical  eggs  appearing  on  the  lower  surface 
of  the  leaves.  Tlie  lar\'ae  upon  hatching  drop  to  the  ground  and 
probably  feed  on  the  roots  of  the  food-plant.  There  is  only  one 
generation  in  a  year.  The  loss  caused  in  1928  varied  from  30  to  60 
per  cent,  of  the  crop,  but  in  one  orchard  of  22  acres  where  it  was  over 
50  per  cent.,  tree  banding  combined  with  poison  baits  reduced  it 
to  one  per  cent,  in  1929.    The  usual  spray  practices  are  ineffective. 

Tlie  branch  and  twig  borer,  Polycaon  confcrtus,  Lee,  was  imusually 
truLiblesome  on  fruit  trees  in  1929  and  1930,  damaging  apples,  p^ars  and 
peaches.  The  ojx'n  burrow  in  the  twigs  at  the  bud  a.xil  is  easily 
recognised.  Hoplia  puhiccUis,  Leo.,  was  injurious  to  the  fruit  buds 
of  apple  and  pear,  especially  those  of  new  grafts;  leaf  buds  and 
blossoms  were  badly  damaged  on  the  smaller  pear  trees.  Nysiiis 
ericae,  Schill.  (false  chinch  bug)  was  observed  in  early  June  over  an 
area  of  22  acres  in  an  apple  orchard.  The  insects,  most  of  which  were 
immature,  had  apparently  been  breeding  on  the  cover  crop,  and,  when 
it  was  ploughed,  crawled  over  the  ground  in  countless  numbeis  and 
up  the  trees  and  fed  on  the  foliage  and  fruit ;  80  one-year-old  apple 
trees  were  killed.  The  bugs  breed  in  native  grasses  and  cover  crops 
and  are  ah^'ays  liable  to  migrate.  In  a  suniiar  outbreak  in  1928, 
grape  vines  over  an  area  of  6  acres  were  defoliated.  Successful 
treatment  was  obtained  in  one  instance  by  dusting  with  calcium  cyanide, 
early  in  the  morning. 

McGregor  (E.  A.).  New  Spider  Mite  reported  in  Tulare.— A/ c»i.  Bidl. 
Dept.  Agric.  Califorma,  xix,  no.  8,  p.  573.  Sacramento,  Cal., 
August  1930. 

Faratelranychus  pilosus  var.  occidentali^,  McG.  [R.A.E.,  A,  xvi,  440j 
has  been  found  established  in  central  California.  It  was  discovered 
in  December  1929,  when  it  occurred  chiefly  in  the  over-wintering  egg 
stage,  enormous  numbers  being  present  on  the  branches  and  twigs 
of  peaches.   It  is  potentially  of  great  economic  importance. 

Keifer  (H.  H.).  Synopsis  of  the  Dipterous  Larvae  found  in  California 
Fruite. — Mon.  BiUl.  Dept.  Atiric.  California,  xix,  no. 8,  pp.  574-581, 
1  pL,  8  refs.   Sacramento,  Cal.,  August  1930. 

Notes  are  given  for  the  purpose  of  identification  of  the  larvae  of  the 
Diptera  found  in  Californian  fruits.  They  include  the  Scatop.sid, 
Rhegmoclema  atrata,  Say;  the  Phorid,  Apliiochacta  ruf.pcs,  Mg.  ; 
the  SjTphids,  Eumerus  spj^).  (lesser  bulb  Hies)  :  various  Sarcophagids  ; 
the  Muscids,  Musca  domeslica,  L.,  and  Muscina  spp.  ;  the  Anthomyiids, 
Hylemyia  sp.,  EuUnmophora  arcmta,  Stein,  and  Fafmia  spp. ;  the 
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Ortalid.  Fuxcsfa  sp.  :  the  Lonchaeid,  Lonchaea  occidentalis.  Mall.  ; 
the  Drosopliilids,  Drosophila  melanogaster,  Mg.,  and  D.  immigrans, 
Sturt«  ;  and  the  Trypetids,  RhagoUHs  suavis  complda,  Cress,  (walnut 
husk  fly)  and  Epochra  canadensis,  Lw.  (canant  fruit  fly).  These, 
except  the  last  two,  are  all  scavengers  and  only  attack  braised  or  partly 
decayed  fruit 

LocKwooD  (S  ).  The  Orape  Leaf  Hopper  in  California. — Mon.  Bull. 
Dept.  Agric.  California,  xix,  no.  8,  pp.  582-584.  Sacramento, 
Cal.,  August  1930. 

Ery/lironnira  envies,  Say  (grape  leaflioppcr)  was  far  more  injurious 
to  grajx's  in  California  in  1930  than  in  previ(nis  years,  damaging 
particularly  the  young  leaves.    The  first  apj)arcnt  injury  to  vines  is 
the  silver^'  spots  on  the  leaves ;  when  these  run  together,  the  leaves 
begin  to  drop,  thus  exposing  the  young  grapes  to  direct  sunlight. 
This  usually  occurs  about  June  or  July,  but  in  1930  the  leaves  were 
fallinp^  by  mid-May.    GroNNib  of  the  vines  is  retarded,  and  they  enter 
the  dormant  period  without  sufficient  \'itality  to  start  vigorous  growth 
in  the  lollowing  year.    The  fruit  also  becomes  speckled  with  excreta, 
which  largely  detracts  from  its  market  value.    For  many  years 
the  standard  remedy  for  the  leafhopper  was  spraying  the  lower  surface 
of  infested  leaves  with  nicotine  sulphate  and  fish-oil  soap,  but  for 
large  areas  this  has  generally  been  superseded  by  calcium  cyanide 
dust.    For  the  spray,  1  U.S.  quart  of  Ii(|nid  soap  or  2  lb.  of  hard  soap 
and  |— I  U.S.  pint  of  40  per  cent,  nicotuie  sulphate  are  diluted  witii 
water  to  make  100  U.S.  gals.   This  should  be  apphed  when  most  of 
the  nymphs  of  the  first  generation  have  hatched,  and  by  that  time  the 
foliage  is  thick  and  spraying  difficult.   A  petroleum  oil  spray  is 
occasionally  used,  but  is  apt  to  damage  the  crop  and  destroy  the  i>Ioom 
on  the  fruit,  and  causes  injury  to  the  leaves  if  sulphur  is  subsequently 
applied  against  mildew.    Nicotine  dusts  appear  to  kill  tlie  nymph^ 
more  quickly  than  the  adults,  but  the  reverse  is  found  when  ^dum 
cyanide  is  used.   From  15  to  30  lb.  of  calcium  cyanide  have  been  used 
to  the  acre ;  20  lb.  should  be  sufficient  if  there  is  no  air  movement. 
If  calcium  cyanide  has  been  applied  when  the  air  is  slightly  mo\ing, 
an  r)il  spray  has  been  used  on  the  soil  imder  the  vines  to  kill  the  hojipers 
liiat  have  been  merely  knocked  down.    Tests  have  been  made  which 
indicate  that  a  mixture  of  two-thirds  calcium  cyanide  dust  and  one-thiid 
granules  is  effective  when  applied  at  the  rate  of  25  lb.  to  the  acre. 
The  dust  stupefies  the  hoppers,  and  the  granules  finallv  kill  them. 
Such  a  mixture  is,  however,  apt  to  clog  the  machine.    A  (hist  of  cvrn 
consistency  but  somewhat  coarser  than  that  now  used  would  be 
desirable. 

Wright  (P.  P.).  Progress  in  the  Control  of  the  Grape  Mealybug.— 
M<m,  Bull.  Dept.  Agric.  CaU/omia,  xbc,  no.  8,  pp.  588-^590,  1  fig. 
Sacramento,  Cal.,  August  1990. 

Though  several  species  of  parasites  and  predators  attack  the  grape 
nieal)rbug,  PseudooKcus  mariHmuSt  Ehrh.,  in  CaUfomia,  their  effective- 
ness is  largely  checked  by  ants.   The  heaviest  infestations  of  the 

mealybug  apparently  occur  where  the  Argentine  ant  [Iridomyrmex 
humilis,  Mayr]  is  present,  but  this  ant  is  found  in  very  few  vincx  ards, 
the  more  usual  species  being  PunoUpis  imparts,  Say  (honey  ant  J. 
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Argentine  ant  syrup  was  ineffective  against  this  ant,  but  a  successful 
poison  consisted  of  10  pints  distilled  water  in  which  J  lb.  thallium 
sulphate  is  dissolved  by  boiling  ;  10  lb.  pure  cane  sugar  is  then  added 
and  the  mixture  boiled  slowly  for  20  minutes.  1|  lb.  honey  being  added 
when  cool.  Cups  containing  this  ]inisnn  were  placed  under  each  vine, 
and  those  that  had  not  attracted  ants  were  moved  each  dav,  the  others 
being  refilled  when  necessary.  In  3  days  a  whole  colony  was  poisoned, 
the  cost  being  negligiWe.  The  success  of  this  method  in  heavy  in- 
festations has  not,  however,  yet  been  proved. 

Browne  (A.  C.)  &  Keifer  (H.  H.).  A  OontrilKition  to  our  Knowledge 
€l  Bracfyrhinus  cribricolHs. — Mon.  Butt,  Depi,  Agric,  California, 
xix,  no.  8.  pp.  591-695.  5  figs.   Sacramento,  Cal.,  August  1930. 

Notes  are  given  on  the  life-history  of  the  early  stages  of  the  weevils, 
Oiiorrhynckus  {Brachyrrhinus)  cnwicollis,  Gyll.,  and  0.  (B.)  rugo- 

sostriatus,  Goeze,  which  are  frequently  found  associated  in  the  soil 
in  California,  their  economic  status  being  as  yet  undetermined 

Rosen  (H.  R.).  Overwintering  ot  the  Kre  Blight  PathogMl,  Bacilhts 
amylovorus,  within  the  Beehive. — Science,  Ixxii,  no  1864,  pp.  301- 
302.  7  refs.    New  York.  N.Y.,  19th  September  i^^l 

Investigating  the  problem  of  the  source  of  spring  infection  of  fire 
blight  in  orchards  in  Arkansas,  the  author  was  successful  in  isolating 
Bacillus  livivlovorus  from  beehive  material  ol)tained  during  the 
summer,  winter  and  early  spring,  and  from  the  bees  themselves  obtained 
from  the  hives  in  the  early  spring  prior  to  the  development  of  the 
disease. 

[Cleare  (L.  D.).]  Entomological  LmstigatUnk— iitfimff.  Rep,  Dir, 
A^ric.  Br,  Guiana  1929,  pp.  16-17.  Georgetown,  Demerara. 
1930. 

It  is  estimated  that  over  90  per  cent,  of  the  stalks  of  sugar-cane  in 
British  Guiana  ai  injured  to  the  extent  of  2vS  per  cent,  of  fiieir  joints 
hy  Diatraea  spp.  During  the  mid  vear  and  the  rainy  season  of  1929, 
sugar-cane  and  the  fairways  of  a  golf  course  were  infested  by  Dvscinctiis 
geminalus,  F.,  and  D.  bidentatus,  Burm.  These  pests  appear  to  live 
in  waste  grass-land  and  periodically  cause  considerable  damage  to 
sugar-cane.  Flooding  is  recommended  as  a  control  measure.  Mcrmidea 
'  poecila,  Dall.,  and  Diatraea  saccharalis,  F.,  infested  rice.  The  life-cycle 
of  Casinia  daedalus.  Cram,  (coconut  stem  borer)  was  foimd  to  last 
about  a  year. 

Monte  (O.).  Uma  praga  do  quiabeiro,  Antarctia  fusca.  Walk.  \A. 
fw^ca.  a  Pest  of  Hibiscus  escttlenlus.  \—Chacaras  e  Qnintaes,  xlii, 
no.  2.  pp.  145-146,  2  figs.    S.  Paulo,  15th  .\ugust  1930. 

The  Arctiid,  Antarctia  fusca,  Wlk.,  is  recorded  as  attacking  the 
leaves  (A  Hila'scKs  e!^ci(Icntus  in  Brazil.  The  eggs  are  laid  on  the 
lower  surfare  of  the  lea\  cs,  and  the  lar\'al  and  pupal  stages  last  about 
40  and  20  days  respectively.  In  the  case  of  small  plots  the  eggs  inay 
be  collected,  otherwise  Paris  green  should  be  dusted  on  the  leaves. 
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Thomp -  N  (\v  R  )  The  Utility  of  Mathematical  Methods  in  Relation 
to  Work  on  Biological  CtontioL — Ann.  Appl.  Biol.,  xvii,  no.  3, 

pp  (>41-G48.    London.  Au^ist  1930. 

BuRKiLL  (H.  J.).    British  Gall  Blites  rx]rh  a  List  of  Food-plants].— 

Loudon  Naturalist.  1929.  pp.  .SH-fvS.    London,  193(). 

Eastham  (1,.  K.  S  ).  The  Embryology  of  Pieris  rapa c  -Orgajiogeny. 
— I^hilos.  T rans.  Rov.  Stu-.  Lond.,  (B)  ccxix,  pp.  1-50,  9  pls., 
2  tigs..  72  refs.    London,  1930. 

AIj:Nn77i  (C  ).  Insetti  damiosi  alia  barbabietola  osservati  durante  la 
campagna  1929.  (Osservazioni  ed  appimti  preliminari.)  [Insect 
Pests  of  Sugar-beet  observed  during  the  Season  1929  in  Italy. 
Pk  liminary  Observations  and  Notes.' — Super  Roy.  8vo.  98  pp., 
tigs.,  5  pis.  Genoa,  Soc.  ent.  ital.»  1930.  [See  R.A,E.t  A,  xviii. 
561.J 

Manzom  (L  ).  Ein  neoer  Retechadling,  Plagiimesus  erythrocephalus, 
Cerambyc.  [A  new  Vine  Pest,  Xeoclvtus  acumtnatus,  F.,  in  Italy  ] 
—  SachrRL  dents.  P/lSchDienst,  x,  no.  9,  p.  77,  1  fig.  Berlin^ 
1930.     [See  R.A .      A.  xviii,  449. j 

ScHni  \  trin  \  (\y.).  Praktikum  der  Insektenkunde  nach  biologisch- 
okoiogischen  Gesichtspimkten.  [A  practical  Handbook  on  bio- 
logical and  ecological  Entomology.]— 8vo,  x-[-256  pp.,  301  ligs., 
5  pp.  refs.  Jena,  Gustav  Fischer.  3rd  edn.,  1930.  Price  12s. 
[€/.  R.A.E.,  A,  X,  393.] 

VON  TuBEUF  (C).  Nadelgalle  der  WeWanne.  (ZngleMdi  Oecid<nnyi- 

denstudien  IL)  rXcedle-galls  on  Abies  caused  by  rccidonu  iids 
in  (ierman\  .  Z  PflKrmikh.,  xl.  no.  9-10.  pp.  430-444,  9  pis.. 
1  lig.,  6  rets.    Stuttgart.  1930. 

Lei  ri>!  \  (A  G.).   Zur  Frage  der  geographischen  Herkunft  der  Mehl- 

motte  [liphetitia  kiihnicUa  Zell.).  ^On  the  Ouotion  of  the  geo- 
graphical Origin  of  the  .Meal  Moth.  E.  kulniit'lla.] — Z.  angew.  EfU., 
xvi.  no.  3.  pp.  597-(S05.  If?  n-fv    Berlin.  .Vugust  1930. 

Kkatiuk,  (M.^  Uiitersuchungen  am  Komkafer  U'jU.m'ira  franoria 
jL).  Der  Bau  der  Geschlechtsorgane  imd  Uue  gegenseitigeu 
XoiielaiioiunL  [Investigations  on  C.granaria.  The  Structure  of 
the  Reproductive  Orsfans  and  their  mutual  Correlation.] — Zocl, 
Jahrb.,  .Abt.  An  it  lii  no.  4,  pp.  539-586.  34  ligs.,  4  pp.  refs. 
Jena,  30th  October  1930. 

ViMMER  (A  V  Datti  pamiti  mu^  desk^ch  motylfi  (iv).  List  of 
further  Dipterous  Parasites  <»f  Lepidoptera  in  Czechoslovakia^  - 
^as.  ceskoslov.  Spolecn.  cut.,  xxvi,  no.  1-2.  })p.  4H-47.  Prague, 
May  1929.    (With  a  Summarv  in  German.)     Recd.  1930.] 

[Znoiko  m  V  ^  ;  3hohho  (fl.  B.).  A  short  Key  for  determining  Larvae 
of  the  Carabid  Genera  occurring  in  the  U.S.S.R.,  with  Descriptions 
of  the  Larvae  of  Zahms  ientMoides  CMme,  Ophonm  {Har pains) 
pnbescens  MIIIL,  and  Amara  eqiusiris  Dnft  (Ooleoplera,  Carabidae). 

[In  Russian:  -Plant  Protection,  vi.  no.  p)».  :«5-360,  num. 
refs.,  30  figs.    Leningrad,  October  1929.    \\<QCiL  1930.j 
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[KuzNETZOV  (N.  Ya.).l    KysHeuoB  (H.  f!.).  Semoihisa  pumila,  9. 
a  new  Pest  of  Siberian  Larch,  Larix  sibirica  Lcdeb.  [in  West 

Sibcri.'O.  "/w  Russian.^ — Plant  Protection,  vi,  no.  3—1.  i)p.  361— 
367,  8  iigs.,  9  refs.   Leningrad,  Ck:tober  1929.   [Reed.  1930.] 

[RoTMAK  (lif.  N.).]  PoTHiH  (M.  H.).  OoolriMuiiif  to  tbe  Stady  of 

the  Chitin  0!  tlie  migratocy  Loemt  [Locusta  migratoria.  L.]  in  its 
different  Stages  and  Phases,  [/n  Russian.'  -  Plant  Profection. 
vi.  no.  3-^.  pp.  369-n378,  14  refs.  Leningrad,  October  1929. 
[Reed.  1930.] 

Feytaud  (J.).  La  biologic  dii  phylloxera  de  la  vigne.  [A  Review  of 
the  Literatun  A\i'.  Hort.  AJr,  N.,  xxxiv,  no.  8,  pp.  210-214, 
6  refs.   Algiers,  1930. 

Balachowsky  (A  )  ContfflmtiDn  k  T^tude  des  Coccides  de  rAfrique 
mineure.  7.  Les  Cerococcus  (Asterolecaninae)  da  Nord  Africain. 
—Eos,  x\,  no.  3,  pp.  201-219.  1  pi.,  43  ftgs..  U  refs.  Madrid, 
November  1930. 

Mercet  (R.  G.).  Algonoi  OateMidoi  de  Africa  [including  CMUmeurus 

chiaromonfei .  sp.  n.,  parasitic  on  Saissefia  oh-ae.  Bern.,  in  Kritrea]. 
—Bos,  vi,  no.  3,  pp.  221-228,  4  ligs.    Madrid,  November  1930.  - 

Mahdihassan  (S  ).  Tbe  peobaUe  Oocnmiuie  of  Sex-reversal  among 

Lac  Insects.— Z.  angcu-.  Ent..  xvi.  no.  3.  pp.  527-545,  24  figs., 
5  refs.   Berlin,  August  1930. 

Framssen  (C.  J.  H.).  Eine  none  BtotHaas-Art  von  Java*  Trichosiphum 
vandergooti  nov.  spec.    [T.  vandcrf^ooti,  sp.  n.,  a  new  Aphid  from 

Java  on  Meliositia  fernigineu  "  Xatuurhisf.  Maandbl.,  xix,  no.  8, 
pp.  92-93,  3  figs.   Maastricht,  29th  August  1930. 

Hazelhofp  (£.  H.).  Beetrilding  van  den  witten  topbooider.  [Control 

of  till  Wliite  Tip-lioRT  of  Sugar>cane.  Scirpophaga  intada.  Sn  ] — 
Anh.  Suikrrind.  Ned.-lnd.,  1930.  no.  27.  pp.  629-648,  10  pis. 
Surabaya,  1930.    [CJ.  H.A.E,,  A,  xviii,  194.j 

Leei  MANS  (S.).  Over  indische  zijdevliaders  (Arttheraeay  [Dutch  East 
Indian  Silkworms  {Anthcraea).  -  Trop.  NatuuTt  1930,  no.  5-6, 
pp.  92-100.  5  ligs.,  1  pi.    Weitevreden,  1930. 

IiNo  (R.)  &  Kajiwara  (S.).  On  Bemtsia  tnvncM,  KnWat  a  new  PiBit 

OfMolbeny.  Jn  Japanese.  -J.  Plant 'Prot.,  xvii,  pp,  569-599. 
Tokyo,  1930.   [C/.  RA.E,,  A,  xvii,  265.J 

Tabata  (U.  a  List  (A  Important  bueet  FMi  in  Qaidens  and  Fails. 

[In  jfapanese,] — Oyo-Dobitts,'Zasshi,  ii,  pp.  224-239.  Tokyo, 
1930. 

i.uciiiiiiAD  {A.  G.;.  Studies  of  Foulbrood  Diseases  o£  Bees.  Cultural 
Stodiei  of  Bacillus  larvae,  tlie  Canee  of  American  SVmllvood.— 
Rt'p.  Dom.  Agnc.  Pact,  1927-1928,  pp.  17-22,  4  figs.  Ottawa, 
1929.    [Reed.  1930.J 

IiiLT  (E.  P.).  A  Popular  Guide  to  the  Study  of  Insects.— A  .  V.  St. 
Mus,  Handh.,  6,  147  pp.,  62  figs.   Albany,  N.Y..  1929. 
1930.] 
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Glasgow  (H.)  &  Gaines  (J.  G.).  The  Carrot  Rust  Fly  iPsilu  rosac,  F.] 
ProUem  in  New  York.— iV.y.  St.  Dept.  Agric.  Mkts.,  Bull.  240. 
pp.  70-75.  3  figs.  Albany.  N.Y.,  July  1930.  [Cf.  RA,E,,  A. 
xvii.  452.] 

Glasgow  (H.)  &  Cook  (H.  T.).  Onion  Maggot  [Hylemyia  uniiqaa, 
Mg  ]  Contiol  in  New  Y(A—N,Y.  St.  Dept.  Agric,' Mkts,,  Bull.  240. 
pp.  76-83.  5  figs.  Albany.  N.Y.,  July  1930.  [Cf.  R.A.E.,  A, 
xvii,  726.] 

Metcalf  (C.  L.)  &  HocKENvos  (G.  L.).  The  Nature  and  Formation  of 
Scale  Insect  Shells.— rrans.  JUinois  Acad.  Set.,  xxii,  pp.  166-184. 
9  figs..  6  refs.   Springfield.  111..  April  1930. 

Horm:  (W.  T.).  iissK.  (i:.  O.)  cS:  Herms  (W.  B.j.  Plant  Disease  and 
Pest  Ck>ntrol. — (  in-.  California  Agric.  Expt.  Sta.,  no.  265.  revd. 
edn.,  144  pp.   Berkeley.  Cal..  July  1930.    [Cf.  R.A.E  ,  A.  xii,  275.] 

Swingle  (.M.  (  .).  Anatomy  and  Physiology  of  the  Digestive  Tract  of 
the  Japanese  Beetle  [Popillia  japonica,  Newm.]. — /.  Agric.  Res., 
xli.  no.  3,  pp.  181-196,  4  figs.  Washington.  D.C.,  1st  August 
1930. 

Fink  (D.  E.).  The  Catalase  Content  o!  the  Colorado  Potato  Beetle 
[Leptinotarsa  decemlineata,  Sayj  during  Metamorphosis. —  /.  .l  i^nc. 
Res.,  xli,  no.  9.  pp.  691-696.  1  12  refs.  Washington,  JJ.C, 
1st  November  1930. 

HEAiMvr  n\  TV  Martin-  fW.  H.)  .S:  Faht  i  v  r\  jy  1930  Sprayin? 
Recommendations  (Schedule)  for  Apples.  Plums  and  Cherries, 
Peaches,  Pears,  Grapes.  rZ/r.  N.f.  .Ai^nc.  Expt.  Sta.,  nos.  220- 
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In  the  case  of  scientific  names  the  page  reference  is  cited  only  under 

the  heading  of  the  generic  name. 

When  a  generic  name  is  printed  in  brackets  it  signifies  that  the  name 

is  not  the  one  adopted. 


A. 

Abaca  (see  Musa  textilis). 

abbrrviatus,  Diaprepes. 

Abdimia,  destroying  locusts  in  S. 

Africa.  iSXL 
abdominale,  Dactvlosiernum. 
abdominalis .     Chrysopa     prasina  ; 

Macrocentrus ;  Rhaphtdopalpa 

(Aulacophora)  ;  Rhembobius  (Phy- 

gadeuon). 
aberrans,  Phelomerus  :  Pyrilla. 
Abies,  pests  of,  in  Germany,  627. 

TIE;  Enarmonia  rufimitrana  on, 

in  Russia,  9S^ 
Abies  baisamea,  Ellopia  fiscellaria 

on,  in  Canada,  285 :  Enarmonia 

rufimitrana  on,  in  Russia, 
Abies  concolor,  not   attacked  by 

Enarmonia  rufimitrana  in  Russia, 

Abies  nephrolepis,  new  Scolytid  on, 

in  Korea,  liffl. 
Abies  nordmanniana,  not  attacked 

by    Enarmonia    rufimitrana  in 

Russia, 

Abies  numidica,  Buprestid  on,  in  N. 

Africa,  180. 
Abies  pectinata,  pests  of,  in  Germany, 

185.    882;     not    attacked  by 

Enarmonia  rufimitrana  in  Russia, 

8fi ;  pests  of.  in  Spain. 
Abies  pinsapo.  pests  of,  in  Spain, 

179. 180.  368. 
Abies  sibirica,  Megastigmus  strobi- 

lobtus  on,  in  Siberia,  54. 
abietella,  Dioryctria. 
abietis,      Aspidiotus :       Baeacis ; 

Chermes    [Adelges)  ;     Ernobiu.<  ; 

Hylobius. 
Abirus  yashiroi,  sp.  n^  bionomics 

of,  on  mulberry  in  Loochoo  Is- 
lands. 662. 
abnormts,  Anoplognathus. 
Abraxas  sylvata,  on  elm  and  Pruuus 

in  Russia, 


I  Abutilon,  larva  on,  in  Sudan,  5^ 

Abyssinia,     Schistocerca  gregaria 
I      in.  99,  lOL  m 
'  abyssinica,  Osyris, 
I  Acacia,  new  thrips  on,  in  S.  Africa, 

241-    (See  Wattle.) 
I  Acacia  catechu,  pests  of,  in  India, 

444. 

Acacia  pycnantha,  p>ests  of.  in 
Australia.  60. 

Acacia,  White  (see  Robinia). 

Acacia,  Yellow  (see  Caragana). 

Acalla  (see  Peronea). 

Acalypha,  Parasa  lepida  on,  in 
Ceylon,  166. 

Acanthocinus  aedilis,  in  forests  in  W. 
Siberia,  58 ;  adult  feeding  habits 
of.  269 ;  characters  distinguishing 
Monochamus  sutor  and,  270. 

Acanthocinus  reticulafus,  on  Abies 
pectinata  in  Spain,  264 ;  measures 
against,  ^6. 

Acanthocoris       fasciculatus,  on 
tobacco  in  Rhodesia.  636;  not 
transmitting  mosaic,  ^6. 
;  Acanthoderes  clavipes  [varia),  biono- 
mics of,  in  Malta.  261. 

Acanthodes  flavipes  (see  Cnestispa). 

Acantholyda     hieroglyphica,  mea- 
sures against,  on  conifers  in  Spain, 
I  264. 

j  Acanthosoma  haemorrhoidale,  on 
I      bush-fruits  in  Germany.  604. 

Acarapis  externus.  on  bees  in  Ger- 
many, 182;  possibly  distinct 
from  A.  ivoodi, 

Acarapis  woodi,  causing  disease  in 
bees  in  Germany,  91;  tolerance 
of  bees  to.  in  Britain.  461 ;  A. 
externus  possibly  distinct  from. 
182. 

acGFta,  Melittobia. 
j  Acer  (see  Maple). 
[  Acer  platanoides  (Xorway  Maple). 
I      Nepticula  sericopcza  on,  in  U.S.A., 
'  396.543. 
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acericola,  Phenacoccus  ;  Pulvinaria. 
aceris,  Acronycta  :  Scolytus  {Eccop- 
togaster). 

Acetic  Acid,  in  Paris  green,  45S; 

as  a  solvent  of  rotenone,  689. 
Acetone,  as  a  solvent,  877«  68fl- 
Achaca  calocaloides,  on  Citrus  in 

Sierra  Leone,  98. 
Achaea  janata,  parasite  of,  in  India, 

Achaca  lienardi,  on  Citrus  in  Sierra 
Leone. 

Achaetoneura  archippivora,  parasite 
of  Spodoptera  mauritia  in  Hawaii, 

m 

Achatodes  zeae,  bionomics  of,  in 
U.S.A..  116.  882.412. 

Acherontia  atropos,  parasite  of,  on 
potato  in  Malta,  262. 

Achorolophus,  attacking  tree  hop- 
pers in  U.S.A.,  821. 

Achras  sapota,  pests  of,  in  Malaya, 
58. 

Achroia  grisella  (Bee  Moth),  biono- 
mics and  control  of.  485,  603. 

Achrvsopophagus,  key  to  sp>ecies  of, 
822. 

Aclerda  japonica,  on  sugar-cane  in 

Formosa.  706. 
acmon,  Plebeius. 
Acontia  lucida  {see  Tarache). 
Acorns  (Stored),  Ephestia  kilhniella 

in,  in  Germany,  333. 
Acridomyia  sacharovi,  gen.  et  sp.  n., 

bionomics  of,  in  Russian  Union, 

1^ 

Acridolheres  tristis  melanosternus, 
destroying  Ocinara  varians  in 
Ceylon,  658* 

Acritocera  negligens,  on  coconut  in 
Fiji,  618. 

Acrobasis  caryae  (Pecan  Nut  Case- 
bearer),  in  U.S.A.,  247,  414^  491; 
parasite  of,  414;  measures  against, 
247. 

Acrobasis  cumilae,  bionomics  of, 
on  pecan  in  Mississippi,  S49.  * 

Acrobasis  juglandis,  bionomics  of, 
on  pecan  in  Mississippi,  649. 

Acrobasis  nebulella,  not  attacking 
pecan,  hickory  or  walnut  in 
Mississippi,  549. 

Acrobasis  patliolella,  on  pecan  in 
U.S.A.,  ^  377,  49L  679i  mea- 
sures against.  66^  377.  629. 

acrobasis,  Secodella. 

Acrocercops.  parasite  of,  in  Philip- 
pines, lfl8. 

Acrocercops  astaurota,  on  pear  in 
Japan,  584. 

Acrocercops  austeropa,  on  Dauhinia 
purpurea  in  India,  444. 


'  Acrocercops     coerulea,     on  green 
i      manure  plants  in  Malaya,  58. 
Acrocercops    hormista,    on  Cedrela 

toona  in  India,  444. 
Acrocercops     serriformis,     sp.  n^ 

on  castor  in  Java,  584. 
Acrocomia.  new  Bruchid  on,  in  S. 

America,  248. 
acrocomiae,  Caryobruchus. 
Acromyrmex    octospina,  measures 

against,  in  Br.  Guiana.  448. 
Acronycta    aceris,    parasites  and 
control  of,  on  horse  chestnut  in 
I      France,  23. 

!  Acronycta  major,   parasite  of,  in 

Japan,  624. 
'  Acronycta  rumicis,  food-plants  of, 

in  Caucasus,  670. 
:  Acrydium  bipunctatutn ,  on  Douglas 
fir  in  Germany,  43£. 

Actinomyces  scabies,  relation  of 
Epitrix  cucumeris  to,  on  potato 
in  Colorado,  216. 

aculealis,  Tabidia. 

aculeatus,  Haplothrips. 

acuminatus,  ips  ;  Neoclytus. 

acuta.  Leptocorisa  ;  Siphanta. 

Acyrthosiphon  (see  M acrosiphum) . 

Adalia  bipunctata.  predacious  on 
Eriosoma  lanigerum  in  France, 
564;  natural  enemies  and  im- 
portance of.  in  Germany,  486. 
687;  predacious  on  noxious  in- 
sects in  U.S.A.,  821. 

Adelencyrtus  aulacaspidis,  parasite 
of  Aulacaspis  rosae  in  France, 
595. 

Adeiges  (see  Chermes.) 

Adelina  tenebrionis,  sp.  n^^  in  Tene- 

brio  molitor,  631. 
Adelphocoris  lincolatus,  on  lucerne 

and  sweet  clover  in  Iowa,  278« 

511;  distribution  of,  228. 
Adelphocoris  rapidus,  effect  of,  on 

cotton  in  U.S.A.,  64. 
Adhesives.  banding  with,  8i  178. 

196.  264,  382.  885.  566,  581,  597. 

626.  682.  710;   other  methods 

of  catching  insects  with.  3,  175. 

236,  ML  562,  687,  644.  681: 

solvent  for  removing,  from  insects, 

581. 

Adia  genita'is  (see  Phorbia). 

adonidis,  Entomoscelis. 
j  adonidum,  Pseudococcus. 

Adoretosoma  citricola,  sp.  n^  on 
lemon  in  Malaya,  568. 

Adoretus  borneensis,  on  Nephelium 
lappaceum  in  Malaya,  68. 

Adoretus  griseosetosus,  on  Nephe- 
lium lappaceum  in  Malaya,  58. 
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Adoretus  obscttrus,  on  raspberry  in  | 

Czechoslovakia,  86.  i 
Adoretus    stntctts.    food-plants   of,  . 

in  Hawaii,  252.  252. 
adspersa,  Epicauta. 
adulatrix,  Stathmopoda. 
adutnbrata,  Euxoa. 
adusta,  BUpharipeza. 
advena.  Catharttis  (Ahasverus). 
Aedt's,  effect  of  arsenicals  on,  318. 
aedijicator,  Pemphigella. 
aedilts.  Acanthocinus,  j 
Aegeria  bibionipennis   (Strawberry*  . 

Crown  Moth),  bionomics  of,  in 

Oregon,  211L 
Aegena  exihosa  (Peach  Tree  Borer), 

measures  against,  in  U.S.A.,  38, 

fifi,  675. 

Aegerut  pictipea.   food -plants  and 
control  of,  in  U.S.A..  ^  37L  58(L 

Aegeria   rutilans    (see   A.  bibioni- 
pennis). I 

Aegeria  tipuliformis.  on  currant  in  ' 
Poland,  42. 

Aegerina    vignae,    sp.  n^  on  cow- 
peas  in  Brazil,  162. 

Aegle  marmelos,  new  Coccid  on,  in 
India,  3SQ. 

Aegosoma  sinica  (see  Megopis). 

aegyptiaca,  Icerya. 

aegyptium,  Anacridium  {Orthacan- 
thacris). 

Aelia  rostrata,  measures  against,  on 

wheat  in  Spain,  Sfifi.  | 
Aelia   sibirica,   on   cereals   in   E.  \ 

Siberia,  6. 
Acnaria  lewisi,  confused  with  Lagy- 

notontus    assimul.tns   in  Japan, 

244. 

Aenasioidea  hispanica,  parasite  of  : 

Coccids  in  France,  S9S. 
aenea,  Melasoma  ;  Myiophasia, 
aeneicolhs,  Pagria, 

aeneipennis,  Campiocerus.  ' 
aenescens,  Narattga.  i 
aeneus,    Corymbites  iSelatosomus)  :  \ 

Meligethes  ;  Phaenodiscus  ;  Rep- 

simus. 

Aenoplex    betulaecola,    parasite  of 
Cydia  molesla  in  Ontario,  122.  i 

Aenoplex  carpocapsae.  parasite  of  I 
Cydia  pomonella  in  Delaware,  279.  | 

Aenoplex    nigrosoma,    parasite  of 
Phlyctaenia  tertialis   in    U.S.A.,  I 

IKL  I 

Aeolus  dorsalis  (see  Dr  aster  ins). 

aequalis.  Ephialte^.  ) 

aequalor,  Helcon.  I 

Aeroplanes,    for    distributing    in-  | 
secticidal  dusts,  66,  88,  87,  107,  I 
138.  267.  287.  305,  377.  378.  380, 
434.  604.  646 :  other  uses  of,  in 


connection  with  insects,  62,  199; 
legislation  against  importation  of 
pests  into  India  by,  259. 
aeruginosa,  Cyrtacanthacris. 
aeruginosus,  Limonius, 
Aesculus    (Horse  Chestnut),  Acro- 

nycta  aceris  on,  in  France,  23. 
aesfuans,  Erax  ;  Xylocopa, 
aethiops,  Apion. 
affaber,  Alcides. 

affinis,     Parlatoria  :      Pempheres ; 

Psylliodes  ;  Sarcophaga  [Agria). 
Africa,  key  to  species  of  Elasmus  of, 

198. 

Africa,  North.  Buprestids  of. 
328 ;  Coccids  of,  135. 714 ;  re\new 
of  natural  enemies  of  Coccids  in, 
84. 

Africa.  Portuguese  East,  cotton 
pests  in.  242.  297;  pests  of  orange 
in.  8 ;  Ephestia  elutella  not 
found  in.  6^ 

Africa.  South,  cotton  pests  in,  242. 

296,  297,  420,  527,  5801  fruit- 
flies  in.  197,  208,  384,  420^  421; 
other  fruit  pests  in,  1^  241.  326. 
660.  660 :   maize  pests  in,  160. 

297.  527.  560 ;  mosaic  diseases  of 
graminaceous  plants  in,  188 ; 
miscellaneous  pests  in,  9,  527, 
560 ;  Nysius  spp.  in.  66 ;  locusts 
in,  529-531.  635 ;  new  species  of 
Scirtothrips  in,  241 ;  Urodon  lilii 
in,  462;  handbook  on  pests  in, 
56 ;  beneficial  insects  in.  420. 
425.  426.  630.  560;  Arthropods 
associated  with  bees  in,  9,  678 ; 
Scirtothrips  aurantii  probably  im- 
ported into  S.  Rhodesia  from, 
201;  new  Tortricid  in  seeds  of 
Podocarpus  imported  into  Uganda 
from.  534;  Dacus  oleae  inter- 
cepted in  U.S.A.  from,  121. 

africana,  Gryllotalpa ;  Lecanio- 
diaspis. 

africanus,  Elasmus ;  Scirtothrips. 
Aeallia,   and   disease  of  beet  in 

Argentina.  19. 
Agallia   californica,   on   celery  in 

U.S.A.,  18. 
Agallia  ctnerea,  on  celery  in  U.S.A., 

18. 

Agallia  constricta,  in  U.S.A.,  19. 
278  ;  not  transmitting  curly-top 
of  beet,  18;  on  cranberry,  278. 

Agallia  sanguinolenta,  not  trans- 
mitting curly-top  of  beet  in 
U.S.A..  19- 

agamemnon,  Papilio. 

.■igapanthia  cardui,  bionomics  of,  on 
artichoke  in  Malaya,  ^1^ 

Agar  Cultures,  142,  151. 
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agassizi,  Xylocrius. 

Ageniaspis  atrtcollis,  parasite  of 
Argytesthia  ephippieila  in  Ger- 
many. 180. 

Aglaope  infausta,  on  cherry  in 
France,  22^ 

Agonischius  obscuripes,  on  sugar- 
cane in  Formosa,  245. 

Agonischius  vittiger,  on  sugar-cane 
in  Formosa,  24fi. 

Agonoscelis  puberula,  on  cotton  in 
Rhodesia, 

Agonoscelis  versicolor,  importance 
and  control  of,  on  Sorghum  in 
Sudan,  IflQ. 

Agonum  daimio  (see  Anchomenus). 

agonus.  Pheleies. 

agra.  Thecla  (see  Callicista  thius). 

Agral  Preparations,  uses  of,  in 
«nrays,         ^7,  fi4&. 

Agrta  affinis  (see  Savcophaga). 

Agrtlus  anxius  (Bronze  Dirch  Borer), 
in  U.S.A.,  ^  54a. 

Agrilus  australasiae,  on  Acacia 
pycnaniha  in  Australia.  ML 

Agrilus  biguUatus,  on  oak  in  Jugo- 
slavia. 47. 

Agrilus  bilineatus,  on  oak  in  U.S.A., 

Agrilus  grisator,  on  Citrus  in  India, 
444. 

Agrilus  ruficollis,  on  raspberry  in 
Ontario,  682- 

Agrilus  sinuatus.  on  strawberry  in 
France,  233. 

Agrilus  viridis,  on  rose  in  Bulgaria, 
9fi;  on  beech  in  Italy,  5^ 

Agriotes,  measures  against,  in  Bri- 
tain, 600.  601 ;  in  Siberia.  4fl- 

Agriotes  Itneatus,  on  cereals  in 
Czechoslovakia,  295 ;  on  cereals 
in  France,  288«  516;  on  flax  in 
Latvia,  215 :  in  Siberia.  6j  48; 
bionomics  and  control  of,  48. 
516. 

Agnates  litigiosus,  on  beet  in  Italy, 
562. 

Agriotes  wancus,  food-plants  and 
control  of.  in  U.S.A.,  248.  48£L 

Agriotes  ohscitrus,  in  Czechoslovakia, 
MS;  on  cereals  in  France,  238« 
S16;  on  flax  in  Latvia,  215 :  in 
Siberia,  6^  48;  bionomics  of. 
48^  295,  516;  measures  against, 

Agriotes  sputator,  on  hops  in 
Britain,  228;  in  Czechoslovakia, 
M5;  on  cereals  in  France.  516; 
on  flax  in  Latvia,  216;  in  Siberia, 
6,  48 ;  bionomics  of.  48^  ^5,  516 ; 
measures  against,  6^  48^  516. 


'  Agriotes  mtulatus,  bionomics  of,  in 
Czechoslovakia.  ^5. 
Agromyza,  resistance  of  varieties  of 
pulses  to,  in  Ceylon,  152. 
I  Agromyza     lantanae,  destroying 
Lantana  in  Hawaii,  ll^  262. 
Agromyza  lathyri,  on  peas  in  Ger- 
many, 524. 
Agromyza  pusilla,  on  cabbage  in 
j      Hawaii.  252. 

'  Agropyrum    repens,    pests   of,  in 
Siberia.  48^  61;    locusts  asso- 
ciated with,  5^  §1^  154. 
Agropyrum    smithi,     as    a  trap- 
crop  for  Cephus  ductus  in  Alberta, 

!  12L 

Agrostis,  not  attacked  by  Tipula  in 

Germany,  614. 
Agrostis  alba,  Oscinella  frit  on,  in 
Germany.  188;  Papaipema  nitela 
on,  in  Ohio,  661. 
A  gratis    c-nigrum,    on  medicinal 
I      plants   in   Caucasus,   fiTQ;  on 
'      tomato  in  Norway,  6^ 
Agrotis  conspicua  (see  Euxoa). 
Agrotis  ditrapezium,  on  cereals  in 
I      E.  Siberia.  5. 

Agrotis    fiammatra,   on  Ctcer  arie- 
'      tinum  in  Punjab, 
'  Agrotis  pronuba,  on  hops  in  Britain. 
2^;   fungus  infesting,  on  vines 
in  Germany,  9S. 
Agrotis  segetum  {see  Euxoa). 
Agrotis  ypsilon  {ipsilon).  in  Egypt, 
678 ;  in  Germany,  Mj  in  India, 
192.  425;   in  Malaya,  509:  m 
Poland,  47 ;  parasite  of,  425. 
Agrypnus   politus,    predacious  on 
I      sugar-cane  grubs  in  Formosa,  244. 

Ahasverus  advena  (see  Cathartus). 
I  ainsliei,  Orchesella. 
j  Aiolopus    {Epacromia)  strepens,  in 
j      Egypt,  101. 

j  Aiolopus    {Epacromia)  thalassina, 
egg-pods  of,  670. 

Air-tight    Storage,    against  grain 
pest;;,  554. 

Akk  (see  Calotropis  prccera). 

Alabama.  Anthonomus  graudis 
in,  222 :  Diabrotica  duodecim- 
punctata  on  maize  in,  62Q; 
beneficial  insects  in,  544.  6^ 
1  Alabama  argillacea.  in  Texas,  67 ; 
on  cotton  in  W.  Indies,  228.  800« 
553 ;  damage  to  figs  by  adults  of, 
62;  bionomics  and  control  of, 
67^  m  558. 

alacris.  Trioza. 

Alaptus  andersoni,  sp.  n^  Psocid 
I      host  of,  in  Kenya.  426, 
I  Alaptus  aurantii.  parasiteof  Fionnta 
1      ftorxniae  in  N.  Africa,  86. 
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Alberta,  miscellaneous  pests  in,  118, 
120.  134. 

albicans,  Heteroderes. 

aibtceps,  Degeeria  ;  Psyche, 

albida,  Syneta, 

cUbidipennis,  Oxycarentts. 

albidiiarsis.  Meteorus. 

a/bidit  entris,    Dysdercus    (see  D. 

mimus). 
albidus,  Syf>ixi<i  :  Systoechus. 
alhii;ena,  Anthophora. 
albi^uitatus,  Altha. 
albipuncta,  Miresa. 
albitarse.  Callimome. 
aJbizonalis,  Noorda. 
Albizzia      molmcana,  Caloiennes 

jepsoni  on,  in  Ceylon,  Ififi^ 
albizzia^,  Lacctfer  {Tachardta). 
alboclaratus.  A  nas^vrus. 
albohirlum,  Lepuioderma. 
albolineatus,  Dendrolimits. 
albomaculattts,  Elasmm. 
albomarginattts,  Chorthippus. 
Alcides  affaber,  on  kapok  in  Ceylon, 

558. 

Alcides  convexus,  bionomics  of,  on 
sweet  potato  in  Madagascar,  594. 

Alcides  erythroptcrus,  new  parasite 
of,  in  Tanganyika,  825. 

alcides,  Phacnolobus. 

Alcohol,  in  baits,  71,298;  in  miscible 
oils.  161.  281:  uses  of,  in  pre- 
paration of  insecticidal  principles 
of  plants,  362,  356»  376^  377^  553. 
578.  596.  646;  for  preserving 
insect  specimens,  581.  680.  (See 
Methylated  Spirit.) 

Alder  {Alnus),  Ellopia  somniaria 
on.  in  Br.  Columbia,  118;  Coleo- 
phora  salmani  on,  in  Maine,  53. 

alecto,  Theretra. 

cUetiae,  Megaselia  [Aphiochaeta). 
Aleurites    tnnntana,    pests    of,  in 

Malaya,  58. 
Aleurocanthui    nubilans,  measures 

against,  on  Piper  betle  in  Bengal, 

468. 

Aleurocanthus  woglumi,  intercepted 
on  Citrus  in  California,  15;  on 
Citrus  in  Punjab.  Sffl. 

AUurodes.  food-plants  of,  in  Sinai, 
54. 

AUurodes  bergi  (see  Neomaskellia). 

Aleurodes  brassicae  (Cabbage  White- 
fly),  bionomics  and  control  of, 
in  Britain,  460. 

Aleurodes  nubilans  (see  Aleuro- 
canthus). 

Aleurodes  vaporariorum  (see  Tria- 
kurodes). 

Aleurodicus  destructor,  on  coconut 
m  Malaya,  652. 


Aleurodothrips  fasciapennis,  attack- 
ing Coccids  in  China,  3^ 

Aleurolobus  barodensis,  bionomics  of, 
on  sugar-cane  in  Punjab,  28. 

Aleurothrixus  floccosus,  on  orange  in 
Brazil,  128. 

Alfalfa  (see  Lucerne). 

Alfalfa  Plant  Bug  (see  Adelphocoris 
lineolatus). 

Alfalfa  Semi-looper  (see  Phytometra 
californica). 

Alfalfa  Weevil  (see  Hypera  varia- 
bilis). 

Algeria,  beneficial  insects  and  bio- 
logical control  in,  85,  100.  496 ; 
Coleopterous  pests  of  conifers  m, 
180.  623;  Lasioderma  serricorne 
in  stored  tobacco  in,  864 ;  wire- 
worms  in,  101 ;  Ceratitis  capitata 
possibly  introduced  into  France 
from,  461. 

algirus,  Lixus. 

alkae,  Eulimneria  (Limnerium). 
Allium,   Laphygma  exigua  on,  in 

Java,  208. 
Allium  odorum,  Galeruca  banghaasi 

on.  in  China,  244. 
Allograpta  obliqua,  attacking  Aphids 

in  Hawaii,  252. 
Allononyma  vicarialis  (see  Hemero- 

phtla). 

Allophylax  littoralis  (see  A.  picipes). 

Alhphylax  melitensis,  measures 
against,  on  cotton  and  tomato  in 
Malta.  261. 

Allophylax  picipes,  characters  dis- 
tinguishing A.  melitensis  and, 
281. 

Allothrombium  fuliginosum,  attack- 
ing Eriosoma  lanigerum  in  France, 
564. 

Allotria,  hyperparasite  of  Aphids  in 
France,  fi36. 

Allyl  Sulphide,  in  baits  for  Popillia 
japonica,  21. 

Almond,  Scirtothrips  aurantii  prob- 
ably imported  into  S.  Rhodesia 
on,  201;  Diloba  cocruleocephala 
on,  in  Malta,  262. 

Almonds  (Stored),  pests  of,  in 
Italy.  451. 

Alnus  (see  Alder). 

Aloes,  not  attacked  by  Lecanium 
corni  in  Jugoslavia,  605. 

alope.  Er  nitty  is. 

alopecuri,  Dasyneura. 

Alopccurus  pratensis,  gall-midges 
on,  in  Britain,  501. 

Alpinia  spp.,  Pentalonia  ntgroner- 
vosa  on.  81. 

alpinus,  Colaphellus. 

alpium,  Diphtera. 


^   •    d  by  Google 


738 


INDEX. 


Alsike  Clover  (see  Trifolium  hybri- 
duptt). 

Alsophila   pometaria,    in  orchards 

in  Connecticut,  543. 
alternecoloratus,  Centeterus. 
alternus,  Stauropus. 
Altha  albiguttatus.  on  Hydnocarpxts 

in  Malaya,  58. 
Althaea  (see  Hollyhock). 
Althaea   officinalis  (Marshmallow), 

Tarache  litcxda  on,  in  N.  Caucasus, 

fi2Q. 

althaeae,  Tetranychua  {Epitetrany- 
chus)  (see  T.  telarius). 

Alucita  niveodactyla,  on  sweet 
potato  in  Malaya,  58. 

Aluminium,  compounds  of,  not 
preventing  foliage  injur\'  by  lead 
arsenate-lime-sulphur  sprays.  552. 

Aluminium  Arsenate,  compatibili- 
ties of,  with  fluorine  compounds, 
70 ;  compared  with  lead  arsenate, 
274,  811,  312,  318. 

Aluminium  Sulphate,  for  preci- 
pitating lime-sulphur.  298.  289; 
effect  of  combining,  with  nicotine 
sulphate.  224. 

alvearius,  Melittiphis. 

amabilifi,  Eublemma. 

Amara  equestris,  in  Russia.  713 ; 
larval  characters  of.  213- 

Amaranlus,  Systates  perblaudus  on, 
in  Nyasaland,  424. 

Amnrantus  retrojiexus,  Thrips  tabaci 
on,  in  Bulgaria.  153 :  Pyrausta 
vubilalis  on.  in  Hungary,  147. 

Amaryllis,  pests  of,  in  German v, 
432. 

Amathusia  phidippus,  on  coconut  in 

Malaya.  52. 
Attiauromorpha  schoeuohii ,  parasite 

of  Lcpidoptera  in  Formosa,  8. 
Auiaurosoma,  on  Phhitni  pratense 

in  Ciermany,  183. 
ambigua,  Airactomorpha  ;  Lacciftr. 
ambit^iit'lla,  Clysia  {(Jouchylis). 
Aniblyteli'S,    parasite   of  Achatodes 

zeae  in  U.S.A.,  Hfi, 
Aviblytih's  brevicinctor,  parasite  of 

Achatodes  zeae  in  Wisconsin,  417. 
Amblyteles    coenileus,    parasite  of 

Achatodes  zeae  in  Wisconsin,  417. 
Amblyteles   jucuvdiis,    parasite  of 

Luperitia  stipala  in  Iowa,  584. 
Amblyteles   ncgatonns,   parasite  of 

Extxoa  sef^etum  in  Russia,  232. 
Amblyteles  vadatorixis,   parasite  of 

Exixoa  scf;eturti  in  Russia.  237. 
Amblyteles  velox,  parasite  of  Elhpia 

fiscellaria  in  Ontario.  115. 
Ambrosia  artemisiaefolia,  Pyraxista 

vubilalis  on,  in  Hungary,  142. 


Amelanchier  (June  Berr}'),  pests  of, 
in  N.  America.  343.  580. 

americana,  Asaphes  ;  Malacosoma. 

americanum,  Eriosoma. 

Amxcropius  coUarxs,  parasite  of 
Feltia  exclamationis  in  Russia, 
232. 

amicxis,  Exipelmxts  cyaniceps. 

amitanxxs.  Jps. 

ammobxi,  Aniiraphis. 

Ammobium  alatxtm,  new  Aphid  on, 

in  Japan,  521. 
Ammonium  Carbonate,  as  a  soil 

dressing  against  wireworms,  60(L 
Ammonium  Caseinate,  in  oil  emul- 
sions, 545. 
Ammonium   Phosphate,   efiect  of 

fertilisers  containing,    on  wire- 
worms.  517. 
Ammonium  Sulphate,  not  reducing 
,      effectiveness   of    soil  treatment 
!      with  lead  arsenate.  272. 
Amorbia  ewi,gratella.  natural  enemies 

of.  on  Macadamia  termfolia  in 

Hawaii,  253. 
a mpe lodes mae,  Lep idosaphes . 
ampelophaga,  Haltica. 
ampelophila.    Drosophila    (see  D. 

melatxogaster). 
Amphicallia    bellatrix,    on  Mlanje 

cedar  in  Nyasaland,  424. 
Amphicallia    thelwalli,    on  Mlanje 

cedar  in  Nyasaland,  424. 
Amphicerits  terebrans,  on  coffee  in 

Jamaica,  Blfi. 
Amphidasys  betxtlaria,    on  larch  in 

Germany,  £24. 
Amphxmallxis  majalis,  on  conifers 

in  Spain.  ^4. 
I  Amphimallxxs  piiii,  on  conifers  in 

Spain.  264. 
I  Amphimallxts    riifesceus     (see  A. 
I  maialis). 
Amphimallxts  solstitialis,  in  Russia, 

240^220;  measures  against.  241L 
amph i saris .  Pyroderces . 
Amphorophora  rixbi.  bionomics  of, 

on  raspberry  in  Minnesota,  589. 
Amphorophora  rxtbicola,  bionomics 

of.  on  raspberry  in  Minnesota,  589. 
Amphorophora     x'iciae,  measures 

against,  in  Latvia,  ^2. 
Amsacta,     measures     against,  in 

Punjab.  29,  462. 
amiireiisis,  Labxdostomis  sibirica. 
amygdali.  Pxdvinaria. 
.\myl    Acetate,    as   a   solvent  of 

rotenone,  689. 
Amyl  -•\lcohol  (Fusel  Oil),  in  formula 

against  mites.  598 :    action  of. 

in  sprays.  649 ;  repellent  to  fruit- 
flies.  197,  421. 
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Anabrus  simplex,  bionomics  and 
control  of,  in  U.S.A.,  2M. 

Anacardium  occidentale,  fruit- 
piercing  moths  on,  in  Sierra 
Leone, 

Anacridium  aegyptium,  in  Egypt, 
101 ;  on  cork  oak  in  Morocco, 

Anadastus  filiformis,  on  rice  in 
Malaya, 

A nagrus  cicadulinae,  sp.  rh,  parasite 
of  Cicadulina  mhila  in  Natal, 

Anagrns  scassellatii,  sp.  n^^  parasite 
of  Empoasca  spp.  in  Italian  Soma- 
liland,  flfifi. 

Anagvrus,  parasite  of  Coccids  in 
China,  S^L 

Anagyrus  alboclavalus,  sp.  para- 
site of  Pseudococcus  in  Japan.  258. 

Avagyriis  bohetnani,  parasite  of 
Ripersia  delassnsi  in  France,  594. 

A)iagyrus  flavus,  sp.  n^  parasite  of  i 
Puh  inaria  in  Japan,  258*  ! 

Anagyrus  sawadai,  sp.  n^^  parasite  | 
of  Eriococcus  in  Japan,  2S8* 

Anagyrus  subalbipes,  sp.  n..  parasite 
of  Pseudococcus  in  Japan,  268. 

analis,  Cercyon. 

Anaphndea.    key    to    AustraUan  ' 
species  of,  428. 

Anaphoidea  calendrae,  parasite  of 
Sphenophorus  in  Missouri,  588; 
introduced  into  Hawaii  against 
Rhabdocnemis  obscura,  688. 

Anaphoidea  conotracheli ,  parasite  of 
Conotrachelus  nenuphar  in  Dela- 
ware, 228. 

Anaphoidea  gonipleri,  sp.  il^  para- 
site of  Gonipterus  scutellatus  in 
.\ustralia.  426;  estabhshment  of, 
in  S.  Africa.  426;  introduced 
into  New  Zealand,  426. 

Anaphothrips,  not  transmitting 
spotted  wilt  of  tomato  in  Aus- 
tralia, fififi.  I 

Anaphothrips  shirabudinensis,  sp. 
n..  on  cotton  in  Bokhara,  268. 

Anarsia  lineatel'a.  on  plum  in 
Bulgaria,  225;  on  peach  and  | 
plum  in  China,  182;  on  peach  in 
U.S.A.,  346,  683:  feeding  habits 
of.  682 ;  characters  distinguishing 
Cydta  molesia  and,  346^ 

Anastatus  bi/asciatus.  parasite  of 
Lepidoptera  in  Japan  and  Uganda.  ! 

33^425.  ; 
Anastatus  bi/asciatus  var.  antestiae, 
n..  parasite  of  Antestia  in  Uganda. 
425. 

Anastatus  bi/asciatus  var.  hancocki, 
n..  parasite  of  Antestia  in  Uganda. 
425. 


Anastatus  blattidarum.  sp.  n^  para- 
site of  cockroaches  in  Sudan,  425. 

anastomosalis,  Omphisa. 

Anasinpha,  in  Mexico,  301. 

Anastrepha  consobrina.  probably  on 
Passi flora  edulis  in  Brazil,  484. 

Anastrepha /raterculus  (West  Indian 
Fruit-fly),  in  Brazil,  178^  327; 
in  Panama,  286;  in  Porto  Rico, 
166;  danger  of  introduction  of, 
into  U.S.A.,  ^2,  491 ;  fruits 
attacked  by,  165.  173;  new 
parasites  of,' 285.  322. 

Anastrepha  ludens.  in  Mexico,  79, 
115.  301,  377 ;  legislation  against, 
in  Mexico,  358;  problem  of,  in 
U.S.A..  66,  29,  m  no,  30L  8^ 
853.  380,  491,  546:  campaigns 
against.  66^  79^  110,  546;  effect 
of  bur}'ing  fruit  on,  322;  bio- 
nomics of,  115,  328. 

Anastrepha  striata,  in  Mexico,  115, 
322;  new  Ichneumonid  possibly 
parasitic  on,  116 ;  efiect  of  bury- 
ing fruit  on,  322. 

anceps.  Blaesoxipha. 

anchisiades,  Papilio. 

Anchomenus  daitnio,  predacious  on 
Scotinophara  lurida  in  Japan,  522. 

anchorago,  Pharoscymnus  ;  Stiretrus. 

anchoreta,  Strategus. 

Anchylopera  anguli/asciana  (Clover 
Leaf  Tver),  bionomics  of,  in  New 
York,  216. 

Ancylis  comptana  (Strawberry  Leaf- 
roller),  in  Ontario,  494 ;  in 
U.S.A..  137,  168i  643i  parasites 
of,  163.  494,  543. 

ancylivora,  Macrocentrus. 

andamanensis,  Xyleborus. 

andersoni,  Alaptus. 

andreae,  Dysdercus. 

andrewesi,  Niponius. 

Andricus  spp.,  on  oak  in  U.S.A., 
296. 

Aneristus  ceroplastae,  parasite  of 
Coccus  viridis  in  Hawaii,  252. 

angellozi,  Myiapis. 

Angitia,  key  to  Canadian  species  of, 
2Z ;  parasite  of  Pieris  brassicae  in 
Poland,  232. 

Angitia  chilonis,  sp.  rv^  parasite  of 
Chilo  simplex  in  China.  26L 

Angitia  exareolata,  possibly  para- 
sitic on  Enarmonia  diniana  in 
Germany.  434. 

Angitia  /enestralis,  proposed  intro- 
duction of.  into  New  Zealand 
against  Plutella  maculipennis,  290. 

Angitia  incipiens,  sp.  in  Canada, 
22;  possibly  parasitic  on  Ephestia 
hiihniella,  22. 
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Angitia  lateralis,  probably  parasitic  i 
on  Plutella  maculipennis  in  New  | 
Zealand,  ^SL 

A  ngitia  lineata,  parasite  of  Eucosma 
schistaceana  in  Formosa,  8. 

Angitia  obliterata,  parasite  of  Poly-  j 
chrosis  vHeana  in  Delaware,  280;  j 
parasite    of    Cvdia    molesta  in 
Ontario,  122,  i 

Angitia  plutellae,  proposed  intro-  i 
duction  of.  into  New  Zealand  ' 
against  Plutella  maculipennis,  iSSL  ' 

Angitia  punctoria,  parasite  of 
Pyrausta  nubilalis  in  Central 
Europe,  147.  149 ;  bionomics  of, 
15(L 

Afigilia  pyraustae,  sp.  n^  parasite  of 

Pyrausta  nubilalis  in  Japan,  28fi. 
angolensis.  Chilocorus.  , 
Angoumois  Grain  Moth  (see  Sito- 

troga  cerealella).  i 
angulifasciana,  Anchyhpera. 
angusticollis,  Eptlachna  :  Termopsis. 
angustifrons,  Sturmia. 
angustiorana,  Batodes. 
Anicetus  ceropiastis,  sp.  n^  parasite 

of  Ceroplastes  ceriferus  in  Japan, 

258, 

Anihne,  action  of.  in  sprays.  648. 
Aniseed,  as  a  bait  for  Dvsdercus, 

2S8,  '  I 

Anisolabis  maritima,  predacious  on  ' 

Scotinophara  lurida  in  captivity  in 

Japan,  592, 
Antsoplia,  characters  of  larvae  of, 

568, 

Antsoplia  austriaca,  development  ; 
of,  455, 

Anisoplia  deserticola,  in  forests  in 

Russia,  220. 
Anisoplia  segetum,  in  Russia,  88, 

220, 

annae,    Dinaspis    (see  Prontaspis 

citri). 
annonae,  Euxesla. 
annultpes,  Microdus  (Bassus). 
Anobiion     domesttcum      (see  A. 

punctatum). 
Anobium    pertinax    (see  Coeloste- 

thus). 

Anobium  punctatum,  in  timber  in 
Germany,  439;  bionomics  and 
control  of,  in  Russian  Union,  129, 
188, 

Anobium  rufipes,  in  W.  Siberia,  63. 
Anobium  striatum  (see  A.  puncta- 
tum). 

Anoecia  corni,  on  cereals  in  France, 

Anomala,  in  forests  in  Russia,  270. 
Anomala  antiqua  {australasiae),  food- 


plants  of,  in  Burma,  1^;  on 

sugar-cane  in  Queensland,  861. 
Anomala   cuprea,    bionomics  and 

control  of,  in  Japan,  8- 
A  nomala  orientalis  I  Asiatic  Beetle) , 

in  U.S.A.,  79,  m  272,  354.  411, 

413.  491,  544,  546.  583.  640,  64g; 

repeal  of  quarantine  agamst,  222; 

damaging  turf.  79»  2^  418,  481. 

544.  588:    bionomics  of,  491 ; 

attempted  utilisation  of  Tiphia 

against,  411;   measures  against, 

272.  354,  413. 
Anomala   praticola,    on    vines  in 

Ukraine, 

Anomala  vitis,  bionomics  of,  on 
vines  in  France.  595. 

Anomalon  discoidellum.  sp.  n^  para- 
site of  Homona  menciana  in  For- 
mosa. 510. 

Anomalon  latro,  parasite  of  Thait- 
metopoea  pityocampa  in  Spain. 
284. 

Anomis  doctorium,   on   cotton  in 

Haiti,  554. 
Anomis  leona,  on  maize  in  Sierra 

Leone,  99- 
Anomis    sabulifera,  bionomics  of, 

on  cotton  in  S.  Africa,  500. 
Anona,    avoided    by  Schistocerca 

gregaria  in  Tanganyika,  524, 
Anona  muricata  (Soursop),  pests  of, 

in  Malaya,  58. 
Anona  squamosa,  new  Hispid  on,  in 

Brazil.  4^ 
anonicola,  Codiohispa. 
A  noplocnemis  phasiana,  measures 

against,  on  vegetables  in  Malaya. 

864. 

Anopiognatkus  abnormis,  on  sugar- 
cane in  Queensland,  861. 

Anopiognatkus  boisduvali,  on  sugar- 
cane in  Queensland,  361, 

Anopiognatkus  palltdicollis,  on 
sugar-cane  in  Queensland,  861> 

Anopiognatkus  parvulus,  on  sugar- 
cane in  Queensland,  W,  ^1; 
bionomics  of,  60. 

Anopiognatkus  porosus,  on  sugar- 
cane in  Queensland,  ^1, 

A  noxia  pilosa,  in  Russia,  86i  220. 

ansei.  Chrysomphalus  {Aspidiotus). 

antalus,  Virachola. 

Antarctia  fusca,  bionomics  and  con- 
trol of.  on  Hibiscus  in  Brazil,  212. 

antennaepes,  Linopodes. 

antennata,  Nezara. 

Antestia  faceta,  parasite  of,  on  coffee 
in  Nyasaland,  423, 

Antestia  lineaticollis,  on  coffee  in 
Tanganyika,  422;  new  parasites 
of,  in  Uganda.  425. 


r>   •  oogle 


INDEX. 


741 


AnUstia  va*i(gala  (see  A.  faceta). 

anteitiae,  A  nastatus  bifasciatus. 

Anthaxia  aurulenta  (deaurata),  on 
fruit  trees  in  Bulgaria,  95. 

Anthrmus,  parasite  of  Lepidosaphes 
awpe  lodesmae  in  N,  Africa,  85. 

AtUhiraea,  studies  on,  in  Dutch  E. 
Indies.  'ZUL 

Anthomyia  antiqua  (see  Hylemyia). 

Anthonomtis  cinctits,  on  fruit  trees 
in  France,  288.  515;  bionomics 
and  control  of,  SIS. 

Anthonomus  eugenii  (Pepper  Wee- 
vil), in  California.  fi4(L 

Anthonomus  grandts  (Cotton  Boll 
Weevil),  in  U.S.A..  82,  63.  116, 
169,  213,  304,  310,  378.  491.  496. 
577. 624.  707. 708. 715 ;  bionomics 
of .  63,  115,  m  577.  702 ;  mea- 
sures against,  213,  2^  304^  378. 

^708.  nfi' 

Anthonomus  grandis  ihurberiae 
(Thurberia  Weevil),  in  U.S.A.  79. 
109.  491.  546;  on  cotton,  7ft. 

Anthonomus  pomorum  (Apple  Blos- 
som Weevil),  in  Britain,  508.602; 
in  France,  288,  515;  in  Germanv, 
188.  628:  in  Switzerland.  178; 
in  Ukraine,  628;  on  pear,  515, 
S2B ;  economic  status  of,  628 ; 
characters  of,  515 ;  measures 
against,  178.  503,  516;  notice  of 
insects  taken  in  bands  for,  602. 

Anthonomus  rubi  (Strawberry'  Wee- 
vil), in  Czechoslovakia,  152 ;  in 
Denmark.  695;  in  France,  213; 
in  Germany,  662;  in  Sweden, 
684;  bionomics  and  control  of, 
152.  694. 

Anthonomus  signatus,  food-plants 
and  control  of,  in  U.S.A..  378. 

Anthmiomus  spilotus,  bionomics  and 
control  of,  on  p)ear  in  France, 
515 ;  characters  of.  515. 

Anthophora  albigena.  natural  cross- 
ing of  cotton  flowers  by,  in 
Egypt,  43. 

Anthores  leuconotus,  on  coffee  in 
Kenya,  196. 

Anthracene  Oil,  preparations  of 
emulsions  of,  as  insecticides,  292. 
293.  650. 

anthracina.  Oscinella. 

Anthrenus  caucasicus,  damaging 
entomological  collections  in 
Georgia,  439. 

Anthrenus  fasciatus,  imported  into 
Germany  in  furs,  333. 

Anthrenus  museorum,  damaging 
entomological  collections  in 
Georgia.  439;  measures  against, 
in  skins  in  New  Zealand,  IftL 


Anthrenus  ptmpinellae,  in  dried 
fish  in  Gambia.  99. 

Anthrenus  verbasci,  damaging  ento- 
mological collections  in  Georgia, 
439;  attacking  Porthetria  dispar 
in  Morocco,  Sflfflx 

Anticarsia  gemmatalis,  bionomics 
and  control  of,  on  soy  beans,  etc., 
in  U.S.A.,  678,  679;  possibly 
migrating  to  Cuba,  221. 

anticles,  Elasmus. 

Antigastra  caialaunalis,  bionomics 
of,  on  Sesamum  in  Malta,  262. 

Antilochus  nigripes,  attacking  Dys- 
dercus  cingulatus  in  Ceylon,  168. 

antiqua,  Anomala ;  Hylemyia 
(Anthomyia). 

antiquana,  Arf;yropioce. 

antiquus,  Sotolophtts. 

antonii,  Hehpeltis. 

Ants,  destroying  other  insects,  88, 
104.  108.  118.  194.  199.  237.  246. 
251.  253.  302.  871.  385.  434,  529, 
561,  638.  705.  711 ;  utilisation  of. 
against  Pieris  brassicae,  237; 
associated  with  Aphids,  243,  246, 
280.  564,  566;  associated  with 
Coccids,  77.  88.  99, 165,  205.  320. 
363,  385.  508.  529.  566,  569.  645. 
I  705.  211;  associated  with  other 
insects,  74,  360 ;  possibly  trans- 
mitting citrus-scab  fungus,  345; 
measures  against,  in  houses.  180. 
486.  545.  690 ;  other  measures 
against,  39,  554,  555.  5^ 

Ants,  Argentine  (see  lridom\rme\ 
humilis). 

Ants,  Carpenter  (see  Cawponctus 

herculeanus). 
Ants,  Coushi  or  Leaf-cutting  (see 

Acromyrmex  and  Atta). 
Ants,  Honey  (see  Prenolepis  im- 

Paris). 

Ants,  Red  Tobacco  (see  Solenopsis 

geminata). 
Ants,  Red  Wood  (see  Fottnica  ruja). 
Anuraphis    ammobn,    sp.    n^  on 
I      .Ammobium  alatum  in  Japan,  521. 
j  A  nuraphis  helichrysi.  on  chiysanthe- 
mum  in  New  South  Wales.  60. 
Anuraphis  piricola,  bionomics  of, 
in  Japan,  521. 
j  Anuraphis  roseus  (soihi,  auct.).  on 
apple  in  Norway,  693:  measures 
;      against,  on  apple  in  U.S..\.,  87i 
I  401.446,550. 

.Anuraphis  tuhpae.  not  transmitting 
!      break  di«^ease  of  tuhp  in  Britain, 
331. 
anxius,  Agrtlu>. 

A  nychus  banksi,  on  orange  in  Brazil, 
I  123. 
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Anysis  saissetiae,  attacking  Saissetia  j 
oleae  in  China.  2^  ; 

Aonidiella  (see  Chrysomphalus). 

aonidum,  auct.,  Chrysomphalus  (see 
C.  ficus). 

A  panicles,    probably   parasitic  on 
Pyransta  nubilalts  in  Hungary,  , 
147 ;    parasite  of  Artona  cato- 
xantha  in  Malaya.  612:  parasite  i 
of  A  porta  crataegi  in  Turkey  and  , 
Russia,    6»    fflD;     parasite    of  i 
Lepidoptera  in  U.S.A..  116.  218: 
probable  parasites  of,  116, 

Apanteles  diatraeae,  parasite  of 
Diatraea  saccharalts  in  Cuba,  162. 

Apanteles  eucosmae.  sp.  n^  parasite 
of  Diacrisia  mundata  in  Belgian 
Congo.  200.  I 

A panteles  flavipes,  parasite  of  Dia- 
traea spp.  in  Malaya.  685.  656. 

Apanteles  glomeratus.   parasite  of 
Pieris  spp.  in  Malta,  261 ;  para-  | 
site  of  P.  brassicae  in  Poland,  2SlL 

Apanteles  japonicus,  parasite  of 
Porthetria  dtspar  in  Japan,  82.  | 

Apanteles  jujubae,  sp.  n^^  in  Bihar 
and  Orissa.  2SiSL  , 

Apanteles    laeviceps,     parasite    of  , 
Luperina  stipata  in  Iowa.  684. 

Apanteles  melanoscelus,  considered 
a  synonym  of  A.  soli  tar  lus,  569.  ! 

Apanteles  milttaris,  parasite  of 
Luperina  stipata  in  Iowa.  SM*  i 

Apanteles  tnlanje,  sp.  n^  in  Xyasa- 
land,  200. 

Apanteles  neavei,  sp.  ru,  in  Nyasa-  ' 
land,  2QQ. 

Apanteles     parasae.     parasite     of  I 
Parasa  lepida  in  Malaya,  667. 

Apanteles  pistrinariae,  sp.  n^  para- 
site of  Mylothrts  chloris  in  S. 
Nigeria,  2QjL  I 

Apanteles    pistrinariae    nyasaensis,  \ 
subsp.  n^  in  Nyasaland,  2QQ* 

Apanteles  platvedrac .  parasite  of 
Platvedra  gossypiella  in  Fiji,  298. 

Apanteles  rufitlus,  sp,  rv^  parasite  ol  j 
lac  insect  in  India,  636. 

Apanteles     sesamiae,     parasite    of  , 
Chilo  in  Nyasaland.  424.  I 

Apanteles  simplicis,  Cretnastus  shi- 
rakii   recorded  as.   in  Formosa 
511L 

Apanteles  solitarius,  bionomics  of, 
in  Morocco,  569  ;  A.  nielanoscelus 
considered  a  synonym  of,  669. 

Apanteles  theclae,  parasite  of  5/n'- 
nion  melinus  in  Texas,  847.  j 

A  panteles  thompsoni,  introduced  into  : 
Canada  against  Pvrausta  nubilalis,  > 

118.  ' 

Apanteles    tirathahac,    parasite  oi 


Tirathaba  spp.  in  Java,  617.  635 ; 
introduction  and  breeding  of,  in 
Fiji  against  T.  trichogramma.  fil2. 
Apanteles  triangulator,  parasite  of 
Boarmia  manuelaria  in  Morocco. 
86. 

Apate  capucinus  (see  Bostrychus). 

A  pate  monacha.  in  imported  dried 
bananas  in  Germany.  4ffl. 

apax,  Prostephanus. 

Apelma  brevis,  rot-organisms  asso- 
ciated with,  on  pineapple  in 
Hawaii.  268. 

aperiens,  Thosea. 

Aphanistes  artnatus,  parasite  of 
Panolis  flammea  in  Finland,  522. 

Aphanomerus  pusillus,  parasite  of 
Siphanta  acuta  in  New  Zealand. 

Aphelinids,  of  Palaearctic  Region. 
39.  567.  568 ;  review  of,  in  Spain, 
62ft. 

Aphelinus,  parasite  of  Coccids  in 

China.  820. 
Aphelinus  chrysomphali,  in  N.  Africa. 

84;    in  China.  2^;  utilisation 

of,  in  Dutch  E.  Indies,  83 ;  in 

Texas.  625;  parasite  of  Coccids, 

83.  84.  320.  626. 
Aphelinus  diaspuits,  in  N.  .\frica, 

85;    proposed  utilisation  of.  in 

.\ustralia,  446;  in  France,  594; 

parasite  of  Coccids.  85,  445,  594. 
Aphelinus    iucundus,    parasite  of 

Macrosiphum    cornelh    in  New 

York.  24. 
Aphelinus  longiclavae.   parasite  of 

Coccids  in  N.  Africa,  84. 
Aphelinus  niaculicornn,  parasite  of 

Parlatoria  per^andei  in  N.  Africa, 

86. 

Aphelinus  niali,  utilisation  of. 
against  F.riosoma  lan>^erum.  2. 

7i  179,  294,  843,  485.  568: 

surviving  a  cold  winter,  2. 
Aphelinus  mytilaspidis,  parasite  of 
Coccids  in  N.  .\frica  and  France, 
85,  694. 

Aphidencyrtus    aphidiphagus  (see 

A .  aphidivorus). 
Aphidencyrtus    aphidivorus,  syno- 
nymy of,  286. 
Aphidencyrtua  inquisitor,  bionomics 

<jf,  in  New  York,  74,  26. 
Aphidencyrtus    tnegourae    (see  .-i. 

aphidivorus). 
Aphidencyrtus  schizoneurae  (see  A. 

aphidivorus). 
Aphidencyrtus     websteri     (see  A. 

aphidivorus). 
aphidiphagus,    Aphidmicyrtus  {■sue 

A .  aphidivorus). 
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Aphidius,  in  France,  5fifi;  in  Penn- 
sylvania, parasite  of  Aphids, 
72.  566 ;  parasite  of.  566. 

Aphtdtus  avenae,  bionomics  of,  in 
Spain,  Mfl. 

Aphidius  granarius,  bionomics  of, 
in  Russia,  602* 

aphidivorus.  Aphidencyrtus. 

Aphidozer,  814. 

Aphids,  of  Central  Asia,  ^16;  of  Br. 
Columbia,  384;  of  Japanese 
Empire.  ^  556.  571 ;  of  Mysore. 
638 ;  of  Pescadores  Islands.  33j 
of  Utah,  ^  ^0;  key  to  species 
of.  on  conifers  in  Germany,  637 ; 
review  of  si>ecies  of,  on  Rubus, 
&39 ;  and  plant  diseases.  L  84  81, 
71.  98.  184.  218.  219.  220,  221. 
243.  331.  342,  350.  364,  417.  499. 
503.  519.  520.  573.  602.  634; 
technique  of  breeding,  for  virus 
work,  667:  ants  associated  with, 
243.  246.  280.  564.  [M;  natural 
enemies  of,  3.  72.  74.  75.  84.  86. 
9L  19?^  234.  246^  252,  28L  292, 
294.  295.  298,  314,  315.  325,  343. 
371,  391.  428.  436,  495.  563.  564. 
566,  568.  607.  613,  614;  factors 
mduencing  reproduction  and 
abundance  of,  455,  565;  evolu- 
tion of  biological  races  and  anholo- 
cvclic  forms  of,  188.  568.  603. 
692 ;  classification  and  new 
species  of.  88,  94,  256,  332,  384, 
512.  568.  571.  682.  636,  637.  638. 
214 ;  method  of  making  prepara- 
tions of,  327.  632. 

Aphiochaeta  (see  Megaselxa). 

Aphis  brassicae  (see  Brevicoryne). 

Aphis  fabae,  on  beet  in  Czecho- 
slovakia, ^5 ;  experimentally 
transmitting  virus  diseases  in 
Germany,  602 ;  on  parsnip  in 
Norway,  683. 

Aphis  gossypii.  in  Eritrea,  452 ;  in 
Hawaii,  252 1  in  Pescadores 
Islands.  SSj  in  Rhodesia.  298 ; 
in  Turkestan,  329;  in  U.S.A.,  64, 
512;  on  cotton.  64^  252,  298, 
329.  452.  612:  on  cucurbits,  881 
252;  on  spinach  and  beet.  252; 
natural  enemies  of,  252.  298; 
attracting  Heliothis  obsoleta,  64; 
calcium  arsenate  dust  attractive 
to.  64,512. 

Aphis  hederat*  status  of,  94. 

Aphis  ilicis*  status  of,  94. 

.4/)Ai5/a6Mr«i,*  possibly  transmitting 
rosette   disease  of  ground-nuts 


in  Sierra  Leone,  98;  on  cotton  in 
Turkestan,  3^ 

Aphis  maidis,  and  mosaic  of  maize 
and  Sorghum  in  S.  Africa,  134. 

Aphis  Mali  (see  A.  pomi). 

Aphis  nerii,  on  oleander  in  New 
South  Wales.  QSL 

Aphis  pomi  (Green  Apple  Aphis), 
in  Britain,  497;  in  Br.  Columbia, 
842:  in  France,  564:  in  Latvia, 
2^  in  U.S.A.,  37,  278,  416. 
550.  684 ;  bionomics  of.  ^  564. 
684:  relation  of  biotic  potential 
to  control  of.  416:  measures 
against,  550 ;  tests  of  insecticides 
on,  232,  278,  399,  497;  compari- 
son of  feedmg  setae  of  Eriosoma 
lauigerum  and,  842. 

Aphis  pseudobrassicae,  measures 
against,  on  crucifers  in  Texas, 
66^67,625. 

Aphis  ruhicola  [rubiphila),  bionomics 
of,  on  raspberr>'  in  U.S.A.,  71. 
539:  transmitting  leaf-curl  and 
mosaic,  7L 

Aphis  rumicis*  on  hops  in  Britain. 
228:  in  Germany,  602:  on  beet 
in  Italy,  563;  in  Latvia.  £32 ;  on 
beet  in  Poland,  236:  in  U.S.A., 
573;  and  virus  diseases,  578. 
602;  tests  of  insecticides  on,  282. 
399.  410.  663 ;  status  of.  94. 

Aphis  sacchari,  on  sugar-cane  in 
India,  443;  on  Sorghum  in 
Pescadores  Islands,  33. 

Aphis  spiraecola  (Green  Citrus 
Aphis),  bionomics  and  control  of, 
in  Florida.  246,  371 ;  tests  of 
insecticides  on.  399.  408.  490. 

Aphis  tavaresi,  in  Mauritius,  559; 
in  Mozambique,  8j  bionomics  and 
control  of.  in  S.  Rhodesia,  633: 
on  Citrus,  ^  559,  633. 

Aphis  viburni,*  status  of,  94. 

.\phis.  Banana  (see  Penialonia 
iiigrotienosa). 

Aphis.  Beech  Woolly  (see  Proci- 
philus  imbricator). 

Aphis,  Black  Cherr>'  (see  Myzus 
cerasi). 

Aphis,  Black  Pecan  (see  Myzocal'is 

fitmipeniicllus). 
Aphis.    Cabbage    (see  Brevicoryne 

brassicae). 
Aphis,  Geranium  (see  Macrosiphum 

cornel  I  i). 

.\phis.  Green  Apple  (see  Aphis 
pomi). 


•  In  view  of  the  divergent  opinions  on  the  identity  of  the  Aphids  of  this 
group,  no  attempt  is  here  made  to  show  the  synonvmy. 
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Aphis.   Green   Citrus    (see  Aphis 

spiraecola). 
Aphis.   Green   Peach   (see  Myzus 

persicae). 
Aphis,  Hickory  Leaf  (see  My:ocalli& 

fumipennellus). 
Aphis.  Pea  (see  Macrosiphum  pisi). 
Aphis,    Pine    Bark    (see  Chermes 

pinicorticis). 
Aphis,  Rosy  Apple  (see  Amiraphis 

roseus). 

Aphis,  Turnip  (see  Aphis  pseudo- 

brassicae). 
Aphis,  White  Woolly  Sugar-cane 

(see  Oregma  lanigera). 
Aphis,  Woolly  Apple  (see  Eriosoma 

lanif^erum). 
Aphthona  coerulea  var.  pscudacori, 

on  Iris  pseudacorus  in  Hungary, 

3^ 

Aphthona   euphorbiae,   on   flax  in 

Poland  and  Latvia.  47»  214.  22^; 

measures  against,  814. 
Aphycus.    parasite   of  Chionaspis 

berlesei  in  N.  Africa.  85. 
Aphycus  asterolecanii,  parasite  of 

A  sterolecanium    ilicicola    in  N. 

Africa.  85. 
Aphytis  (see  Aphelinus). 
apiata,  Epiglaea. 

apicalis,  Labena ;  Lygus  ;  Nepho- 
tettix. 

.Apion  aethiops,  on  broad  beans  in 
Russia,  802. 

Apion  apricans,  on  celery  in  Czecho- 
slovakia. 86;  on  clover  in  W. 
Siberia.  58. 

Apion  ttlicis,  attempted  establish- 
ment of.  against  gorse  in  New 
Zealand.  484. 

Apion  virens,  bionomics  of,  on  clover 
in  Austria.  899. 

Apis  (see  Bees,  Honey). 

Apis  dorsata,  in  Dutch  E.  Indies, 
63L 

Apis  indica,  Galleria  mellomlla  in 

hives  of,  in  Java,  832. 
apivorus,  Rondauiooestrus. 
aplopappi,  Pimpia  (Epiurns). 
Apoderus  bilineatus,  bionomics  and 

control  of,  in  Indo-China,  6KL 
Apogonia  cribricoUis,  on  Nephelium 

lappaceum  in  Malaya,  68. 
A  porta  crataegi,  intercepted  on  apple 

in  Connecticut.  644;  bionomics 

of,  in  Turkey  and  Russia,  5^  670 ; 

Bacterium  thuringiensis  virulent 

to,  146. 

Apple,  pests  of,  in  S.  Africa,  102 ; 
pests  of.  in  Australia.  32i  107, 
195.  259,  260,  625;  pests  of.  in 
British  Isles.23, 176,805.385.460. 


497,  503^  514,  596.  ^  628,  6^ 
669.  692 ;  Ohorrhynchus  fuiio  on, 
in  Bulgaria,  86;    pests  of,  in 
Canada,  80^  117^  12i> 
125.  299.  342.  537;  pests  of.  in 
China,  192;  Hemerophila  pariana 
on,  in  Czechoslovakia,  631;  Para- 
tetranychus pilosus  on,  in  Denmark, 
695 ;   pests  of,  in  France,  177. 
233.  293.  515.  568.  664 ;  pests  of. 
in  Germanv.  3, 182, 183,  294i  50ii 
563.  802.  628.  662:  pests  of,  in 
Holland,  95,  514 ;   pests  of,  in 
India.  444,  483;  Hyponomeuta 
maltnellus  on,  in  Italy.  46;  p>ests 
of.  in  Japan,  671,  613,  668 ;  Le- 
canium  corni  on,  in  Jugoslavia, 
886 ;  pests  of.  in  Malta,       262 ; 
Eriosoma  lanigerum  on,  in  Mexico, 
682;  pests  of,  in  New  Zealand. 
32,  290 ;  not  attacked  by  Synto- 
niaspis  druparum  in  New  Zealand, 
613;  pests  of.  in  Norway,  693; 
Cydia  pomonella  on,  in  Palestine, 
629;  Sco/y/M5  ma/i  on,  in  Poland, 
235 ;  pests  of.  in  Russia,  132,  336. 
606.  609.  670;  Aleurodes  on,  in 
Sinai.  M;  pests  of.  in  Switzerland, 
178.  179.  M4 ;  pests  of,  in  Trans- 
caucasia, 189.  294 :  pests  of,  in 
Turkey,  5,  205 ;    pests  of,  in 
U.S.A..  37,  38,  70,  72,  78,  187. 
172.  210.  214.  216.  217.  248.  275. 
276,  278,  279,  m  284,  299,  302^ 
307.  315.  380,  38L  386,  387,  389. 
401.  402.  403.  415.  416.  419,  446. 
458.  469.  470.  472.  474.  475.  489. 
540.  542.  543,  545,  550,  55L  572. 
575.  580.  582.  621.  644.  684.  686. 
210;  spray  schedule  for,  in  New 
Jersey.  715 ;  pests  intercepted  on, 
in   Connecticut,  544 ;  economic 
status  of  Anthonomus  pomorum 
on,  628:  relation  of  seed-abund- 
ance to  infestation  of,  by  Cydia 
pomonella,     132 ;     relation  of 
Eriosoma  lanigerum  to  perennial 
canker  of,  342 ;  susceptibility  of 
varieties  of,  to  E.  lanigerton .  664  ; 
resistant    scions    not  affecting 
susceptibility  of  root  stock  of.  to 
£.    lanigerum,    684 ;  biological 
races  of  insects  attacking,  692; 
insecticides  and  injury  to,  32^ 
78.  102.  178.  276.  299.  385.  888. 
544.  596,  644 ;  effect  of  sulphur 
dust  on  pollination  of,  ^2. 
Apples    (harvested),  I^pidoptera 
damaging,  in  U.S.A.,  889.  540. 
543 :  treatment  of.  against  eggs 
of  Cydia  pomonella,  540;  pro- 
blems of  spray  residues  on, 
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102.  107.  189.  802.  307,  315. 
356.  387.  415.  445.  446.  474.  541. 

572.  647 ;  (dried),  insects  feeding 
on,  333^  485, 
Apple  Ferment,  in  baits  for  Cydia, 
68*  57iL 

Apple   Aphis,    Green    (see  Aphis 
potni). 

Apple  Aphis,  Rosy  (see  Anuraphis 
roseus), 

Apple  Aphis,  Woolly  (see  Eriosoma 

lanigerum). 
Apple  Blossom  Weevil  (see  Antho- 

nomus  pomorum). 
Apple    Bug.    Green    (see  Lygus 

communis). 
Apple  Capsid  (see  Plesiocoris  rugi- 

collis). 

Apple  Curculio  (see  Tachypterellus 

quadrigibbus). 
Apple    Flea-beetle    (see  Haltica 

foliacea), 
Apple  Flea-weevil  (see  Rhynchaenus 

pallicornis). 
Apple    Leaf    Folder,    Lesser  (see 

Peronea  minuta). 
Apple  Leaf  Jassid  (see  Typhlocyba 

australis). 
Apple  Leaf  Skeletoniser  (see  Psoro- 

sxna  hammondi). 
Apple  Leaf  Sucker  (see  Psylla  mali). 
Apple  Leaf  hopper  (see  Empoasca 

Jabae). 

Apple  Maggot  (see  Rhagoletis  pomo- 
nella). 

Apple  Moth  (see  Hyponomeuta  mali- 
nellus). 

Apple  Mussel  Scale  (see  Lepidosaphes 
ulmi). 

Apple  Red  Bug,  Light  (see  Lygidea 
mendax). 

Apple  Root  Weevil  (see  Leptops 
squalidus). 

Apple  Seed  Chalcid  (see  Syntomaspis 
druparum). 

Apple-tree  Borer  (see  Saperda  Can- 
dida). 

approximatus,  Pissodes. 
apncans,  Apion. 

apricarius,Chorthippus{Stauroderus). 

Apricot,  Coccid  on,  in  W.  Australia, 
28Al  pests  of,  in  France,  282. 
233;  Eurytomid  on,  in  India, 
443 ;  Ceratitis  capitata  on,  fi 
Italy,  129;  Coccid  on,  in  Sinai, 
54;  Magdalis  ruficornis  on,  in 
Ukraine,  6Qfl;  p)ests  of,  in  U.S.A., 
279.  476.  m 

Apricot  Scale,  Brown  (see  Lecanium 
cornt). 

Apriona  ru^icollis,  on  mulberry  in 
Korea,  IflO. 


apterus.  Chasmodon  ;  Lethtus. 
Aptinothrips  rufus  var.  connaticot- 

nis,  bionomics  and  status  of,  in 

France,  436. 
Arabia,  a  breeding  centre  of  Schis- 

tocerca  gregaria.  101.  5D& 
Arachis  hypogaea  (see Ground-nuts^. 
Arofcerus  fasciculatus.  in  imported 

stored  products  in  Britain,  124 ; 

on  cotton  in  Hawaii,  252;  on 

coffee  in  Malaya,  58. 
arborescens,  Ctenochiton. 
Archanara     subcarnea.  Muscina 

stabulans  parasitic  on,  in  U.S.A., 

418. 

Archenomus,  parasitising  M organella 
longi spina  in  China,  32iL 

archippivora,  Achaeioneura  {Fron- 
tina). 

archippus,  Danaida  {Danais). 

A  re  hips  (see  Tortrix). 

Archipsochus  brasiliensis,  on  orange 
in  Brazil,  12i 

Archytas  cirphts,  parasite  of  cut- 
worms in  Hawaii,  252. 

arctica,  Pimpla. 

Arctornis  chrysorrhoea,  parasite  of, 

in  Japan,  624. 
Arctornis  rubricosta  (see  Porthesia 

producta). 
arcnata.  Eulimnophora. 
Arcyptera  fusca,  in  W.  Siberia,  fi, 
Arcyptera  microptera,  in  W.  Siberia, 

6. 

Areca  catechu,  pests  of,  in  Malaya, 
58. 

arenariae,  Orthezia. 

Arge  pagana,  bionomics  of,  in 
Germany,  604, 

Arge  rosae,  bionomics  of,  in  Ger- 
many, 504. 

Argentina,  MaUophora  ruficauda  at- 
tacking bees  in,  619 ;  beet  pests 
in,  186 ;  Agallia  and  disease  of 
beet  in,  19 ;  miscellaneous  pests 
j  in,  126;  sugar-cane  pests  in,  12, 
18,  450,  677 ;  beneficial  insects 
in.  13i  36i  677;  Cacioblastts 
I  cactoriim  introduced  into  Austra- 
lia from,  282;  Paratheresia 
claripalpts  introduced  into 
Louisiana  from,  677- 

Argentine  Ant  (see  Iridomyrmex 
humilis). 

argillacea,  Alabama. 

Argina  argus,  on  Crjtalaria  in 
Ceylon.  157.  558;  bionomics  and 
control  of,  157. 

Argvresthia,  parasitised  bv  Seco- 
della.  214. 

Argvresthia  chrysidella,  new  para- 
I      site  of,  in  France,  455. 
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Argyresthia     ephippiella  (Cherry 
Blossom  Moth),  in  France,  288:  ' 
in  Germany,  93i  180 ;  in  Switzer-  ■ 
land,  S3;  bionomics  and  control 

of,  lao. 

Argyresthia  nitidella,  measures 
against,  in  orchards  in  France, 

Argyria  fuscivenalis,  Microbracon 

serinopae    experimentally  bred 

on,  in  Madras.  582. 
Argyria  sticticraspis,  bionomics  of, 

on  sugar-cane  in   Punjab.   88 ; 

recorded  as  Diatraea  auricilia, 
Argyria    tumidicostalis,  measures 

against,  on  sugar-cane  in  Bengal, 

m 

Argyroploce  antiquana,  on  Japanese 
artichoke  in  France  and  Switzer- 
land, 514,  515 ;  measures  against, 
615. 

Argyroploce  atmochlora,  sp.  n^  on 

camphor  in  Java,  534- 
Argyroploce  cespitana,  bionomics  of, 

on  clover  in  New  York,  Zl&± 
Argyroploce  herbifera,  on  camphor  I 

in  Java.  534.  | 
Argyroploce    illepida    (see    Crypto-  ' 

phlebia). 

Argyroploce  lacunana,  parasite  of, 
on  beech  in  Germany,  293. 

Argyroploce  variegana,  on  fruit 
trees  in  Britain,  460.  ' 

argyrospila,  Tortrix  {A r chips). 

aridula,  Chaetocnema. 

Arizona,  new  Bostrychid  in  Thur- 
beria  in,  468 ;  new  fruit-fly  on 
walnut  in,  2S[L\  Plaiyedra  gassy- 
piella  on  cotton  in,  467 ;  pests  of 
solanaceous  plants  in.  375.  581. 

Arkansas,  Cerotoma  trifurcata  on 
beans  in.  423;  Fidia  longipes  on 
vines  in,  390 ;  miscellaneous 
pests  in,  680.  707 ;  overwintering 
of  Bacillus  atnylovorus  in,  212. 

Armadillidium,  traps  for,  in  U.S.A., 
Ififi. 

armaia,  Hypogastritra. 

arniutus,  Aphantstes  ;  Ovychinrus  ; 
Urosigalphtts. 

armigcra,  Hispa ;  Magdalis. 

armifera,  Pristocera. 

armoraciae,  Phaedov. 

Army-worm,  Bertha  (see  Barathra 
configurata). 

Army-worm,  Fall  (see  Laphygma 
frugiperda). 

arotraea.  Brachmia. 

arquata,  Vanduzea. 

Arrenophagus  chionaspidis.  para- 
site of  Aulacaspis  rosae  in  France, 
594. 


arrogans.  Plectrocryptus ;  TrigonO' 
phymus. 

Arsenic,  fumigation  with,  against 
Atta,  39i  in  baits,  48,  105,  421. 
506.  508,  704.  705;  in  mixed 
dust  against  bean  beetles,  ^fi; 
experiments  with,  against  Lamel- 
licom  larvae,  608 ;  uses  of, 
against  termites,  29,  704.  705 ; 
unsatisfactory  for  treating  seed 
against  wireworms.  2;  formulae 
containing.  105,  396i  42L  506. 
508. 608.  704,  205 ;  toxicity  oi.  to 
mammals,  315 ;  toxicity  of  locusts 
poisoned  with,  to  fowls,  cattle, 
etc.,  452 ;  problems  of  residues 
of.  on  fruit,  etc.,  28,  102,  107. 
179.  274.  302.  807.  813.  315.  856. 
381.  387.  415.  445.  446.  474.  522; 
Gutzeit  method  for  determming, 
3^ 

Arsenic  Hydride,  Penicillium  brevi- 
caule  producing,  ^ 

Arsenicals,  review  of  use  of,  in 
Mexico,  494;  correctives  for 
foliage  injury  by,  M2;  dusting 
with,  against  forest  pests.  267. 
458.  627,  665 ;  variation  in  re- 
sistance of  forest  pests  to,  92 ; 
after-effects  of,  on  Bnpalus 
piniarius,  437.  523, 

Artemisia,  relation  of  Chorthippus 
albomarginaius  to,  in  W.  Siberia, 
51. 

Artemisia      glauca,  Selatosomus 

spretus  on,  in  Siberia,  48. 
Artemisia  vulgaris  (Mugwort),  148; 

attractiveness  of,   for  Pyransta 

nubilalis,  14L  142,  142. 
Artemisia     vulgaris  kamfschatica, 

Anuraphis  piricola  migrating  to. 

in  Japan,  521. 
Artichoke,  Gortyna  xanthenes  on,  in 

France,  233 ;  Larinus  cynarae  on, 

in  Italy,  5fil;  Agapanthia  cardui 

on.  in  Malta,  2fil;  Macrosiphum 

picridis  on,  in  Mauritius.  559. 
Artichoke,    Japanese  (see  Stachys 

tttberifera). 
Artocarpus     integrifolia,  Ociuara 

varians    on,    in    Ceylon  558; 

Margaronia  caesalis  on.  in  India. 

444. 

Artona  catoxantha  (Coconut  Leaf 
Moth),  studies  on  parasites  of,  in 
Malaya  and  Java,  611-613. 

A  rum  maculatum,  Penialonia 
nigronervosa  on.  31. 

arundinis,  Hyalopterus. 

Asaphes  americana,  bionomics  of,  in 
New  York,  24,  26. 

ascanii,  Lixus. 
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Asclcpias,  Danaida  chrysippus  on, 
in  Bengal,  463. 

Ascogaster  carpocapsae,  parasite  of 
Cydta  molesia  in  Ontario,  122 ; 
parasite  of  Cvdta  spp.  in  U.S.A., 
168.  211.  279,  407;  bionomics 
and  artificial  rearing  of.  211. 

Ascogaster  quadridenlatus,  parasite 
of    Cydia  pomonella  in  France, 

America  casianea  (Asiatic  Garden 
Beetle),  in  U.S.A..  79.  109,  272. 
354.  413,  491.  544,  546,  640.  fi4fl ; 
repeal  of  quarantine  against,  272; 
damaging  turf,  79,  272,  413,  491 ; 
bionomics  of,  413,  491 ;  proposed 
liberation  of  Tiphia  against.  413  ; 
measures  against,  272.  854.  418. 

Aserica  {Autoserica)  mollis,  on  rub- 
ber in  Ceylon.  156. 

Ash  (Fraxtnus).  Prociphilus  bunie- 
lia€  on,  in  Germany,  6ig7 :  Phassus 
stgm/er  on.  in  Korea,  598; 
Scolytid  on.  in  Poland,  235. 

Ashmeadopria  variipes,  parasite  of 
Oscxnella  frit  in  Russia,  ISO. 

Asia.  Elasmus  of,  198;  Tiphia  of, 
256. 

Asia,  Central,  Aphids  of,  208; 
cotton  pests  in,  258,  ^  829. 
526;  Epilachna  chrysomelina  in, 
362;  bionomics  of  locusts  in, 
128,  154.  610;  lists  of  beneficial 
and  injurious  insects  in,  258. 

Asia  Minor  (see  Turkey). 

Asiatic  Beetle  (see  Anomala  orient- 
alls  and  Serica  siniilts). 

Asiatic  Garden  Beetle  (see  Asertca 
castanea). 

asparagi,  Crioceris. 

Asparagus,  Crioceris  asparagi  on,  in 
S.  Carolina.  582;  Hypopta  sibi- 
fica  on,  in  China.  705 ;  C.  bicru- 
ciata  on,  in  Cyprus.  6;  pests  of, 
in  France,  288;  Eurydema  oler- 
ceutn  on.  in  Germany.  687 ;  pests 
of.  in  Poland,  42. 

Asparagus  plumosus,  mites  on,  in 
Florida.  246- 

Asparagus  Beetle  (see  Crioceris 
asparagi). 

Aspen.  Scolyttis  multistriatus  on. 
in  Poland.  285 ;  Melasoma  tremu- 
lae  on.  in  \V.  Siberia.  58. 

as  per  a,  Megaselia. 

Asphondylia  gennadii.  on  Ceratonia 
siliqtia  in  Cyprus,  4. 

Aspidiotiphagus,  parasite  of  Chrys- 
omphalus  aurantii  in  China,  820. 

Aspidiotiphagus  citrinus,  in  N. 
Africa,    86j    in    France,    594 ; 


I      in  Maryland,  396 ;    parasite  of 

!     Coccids,  85,  396,  594. 

I  Aspidiotiphagus  lounsbiiryi,  parasite 

of   Coccids   in   N.    Africa  and 

China.  86.  320. 
Aspidiotus  abietis,  introduced  into 

Britain  on  pine  seedlings  from 

U.S.A.,  229. 
Aspidiotus    ansei    (see  Chrysom- 

phalus). 

Aspidiotus  aurantii  (see  Chrysom- 
phalus). 

Aspidiotus  destructor  (Coconut 
Scale),  in  Fiji.  Ifi,  12,  617i  in 
Dutch  E.  Indies.  88;  in  Sierra 
Leone,  98;  on  Piper  methysticum, 
12;  natural  enemies    and  bio- 

i      logical  control  of.  10,  83,  98,  617. 

I  Aspidiotus  dictyospermi  (see  Chry- 
somphalus). 

\  Aspidiotus ficus  {see Chrysomphalus). 

I  Aspidiotus  forbesi,    on    privet  in 

I      Maryland,  396. 

j  Aspidiotus    hederae,    45 ;  natural 

j  enemies  of.  in  N.  .\frica.  84,  86; 
reproduction  in,  185. 

,  Aspidiotus  lataniae,  parasites  of,  on 
Citrus  in  China,  820;  measures 
against,  on  coconut  in  Seychelles, 
106. 

Aspidiotus       orientalis,  natural 
enemies  of,  on  tamarind  in  S. 
India,  193. 
I  Aspidiotus   ostreaeformis,   on  pear 
I      and  apple  in  Sinai,  64. 
Aspidiotus    perniciosus    (San  Jos^ 
Scale),  legislation  against  intro- 
duction of.  into  Germany,  384; 
in  Korea,  190;  in  Ontario,  80; 
in  Punjab.  468:  in  U.S.A.,  70, 
'      137,  472:  in  Victoria,  260:  on 
fruit  trees,  70,  80^  190,  260,  463. 
472;    on    osage    orange.  187; 
measures  against,  70,  80,  187« 
260. 281. 422 ;  strains  of,  resistant 
to    HCN,    692 :  lime-sulphur 
causing  sterility  in,  20. 
Aspidiotus  rapax,  parasite  of,  in  N. 

Africa,  86. 
Aspidiotus    sacchari,  distribution, 
!      food-plants  and  systematic  posi 
,      tion  of,  380. 
Aspidiotus  sinaiticus,  on  olive  in 

Sinai,  64. 
Aspidiotus       irilobitijormis  (see 

Pscudaonidia). 
aspidistrae,  Ptnnaspis  [Hemichion- 
aspis). 

Aspidomorpha  furcata,  bionomics 
and  control  of,  on  Ipomoea  in 
Ceylon,  162. 
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Aspongapus  janus,  on  cucurbits  in 
Punjab, 

Assam,  miscellaneous  pests  in.  242, 

assimilis,  Ceuthorrhynchus  ;  Gryllus  ; 
Musctna. 

assimnlans,  Lagynotomus. 

aslaurota,  Acrocercops. 

asteroUcanit,  Aphycus  {Euaphycus). 

Asterolecantum  coffeae,  on  coffee  in 
Kenya,  19fl. 

Asterolecanium  hancocki,  sp.  on 
coffee  in  Uganda,  830. 

Asterolecanium  ilicicola,  parasites 
of,  in  N.  Africa,  86* 

Asterolecanium  pustulans,  in  Pes- 
cadores Islands,  32. 

Asterolecanium  pustulans  sambuci, 
on  Ztzvphus  spina-christi  in  Sinai, 

Asterolecanium  variolosum,  on  oaks 

in  Michigan, 
Asteroscopus       nubeculosa  (see 

Brachtonycha). 
Asters,  Rhyacionia  hastana  on,  in 

Hungary,    223;     pests    of,  in 

U.S.A..  14i  ISj  73;   relation  of 

Cicadula    sexnotata    to  diseases 

of.  in  U.S.A..  13. 
Astragalus,  Etiella  schisticolor  on, 

in  California, 
Astragalus  triftoris,  Plebetus  acmon 

on,  in  Texas,  682. 
Astrocaryum,  new  Bruchid  on,  in 

S.  America,  248. 
A  stylus  sublunatus,  on  potato  in 

Peru.  681. 
A  sura  dharma,     bionomics  of,  in 

Japan,  108* 
a sy n a morus ,  Tachyc i nes. 
Asyncrita     rufipcs,     parasite  of 

Phorbia    laricicola    in  Central 

Europe.  267. 
Atauycolus  spp.,  parasites  of  Tetro- 

pium  spp.  in  Central  Europe,  24. 
ater,  Hylastes. 

Athalia  coUbri,  on  beet  in  Italy,  568. 
Atherigona  excisa,  on  pineapple  in 

Hawaii,  263. 
Athous   bicolor,    bionomics   of,  in 

Czechoslovakia,  296. 
Athous     haemorrhotdalis     (see  A. 

obscurus). 
Athous  longicoUis  (see  A.  bicolor), 
Athous    niger,    biononiicjj    of,  in 

Czechoslovakia.  295. 
Athous  obscurus,  bionomics  of,  in 

Czechoslovakia.  M6. 
atkinsoni,  Idiocerus. 
atlatiis,  Melatwplus  (see  AL  mexi- 

cauus). 
atlas,  Attacus. 


'  atmochlora,  Argyroploce. 

Atomaria  linearis,  on  beet  in  Czecho- 
slovakia, 295.  316 ;  measures 
against,  218. 

atra,  Phyllotreta. 

Atractomorpha  ambigua,  on  pine- 
apple in  Hawaii,  2S^ 

atramentarius,  Cardiophorus. 
j  atrata,  Rhegmoclema. 
j  atratus,  Elasmus. 
I  atricollis,  Ageniaspis. 
I  atrtcornis,  Phytomyza. 

atripennis.  Ceratia. 
I  Atropa  belladonna,  Noctuids  on,  in 
N.  Caucasus,  820. 

atropos,  Acherontta. 

Atta,  on  cassava  in  Fr.  Guiana.  224 ; 
!  measures  against,  39,  224,  442, 
I  443.469. 

Atta  cephalotes,  on  cacao  in  Brazil, 
468;  in  Br.  Guiana,  442. 

Atta  laevigata,  in  Br.  Guiana,  443. 

Atta  nigra,  in  Brazil,  2A± 

Atta  sexdens,  in  Brazil,  89,  173.  468. 

Atta  striata,  in  Brazil,  2^ 

Attacus  atlas,  on  soursop  in  Malaya. 
68. 

I  Attacus   cynthia,  on   cinchona  in 
Dutch  E.  Indies,  194 :  on  guava 

I      in  Malaya,  68;   recorded  as  A. 
ricini,  194, 
Attacus  ricini,  A.  cynthia  recorded 
as.  194. 

Attagenus  japonicus,  bionomics  of, 
damaging  textiles  in  Japan.  lfll» 
.  Attagenus  pellio,  in  stored  products 
in  Transcaucasia,  4^. 
Attagenus  piceus,  in  stored  products 
j      in  Russian  Union,  68i  439. 
I  Attalea,  new  Coccid  on,  in  Brazil, 
822* 

'  Attalea  speciosa,  new  Bruchids  on, 
in  S.  America.  248. 
attenuata.  Psylliodes. 
aulacaspidis,  Adelencyrtus. 
Aulacaspis   pentagona,  parasitised 
by  Proapaltella  berlesei  in  France, 
594 ;  on   fruit  trees  in  Korea, 
19Q ;  measures  against,  in  Malta, 
280,  ^2;  on  mulberry  in  Turkey, 
5;  on  Citrus,  282. 
Aulaca>pis  rosae,  parasites  of,  in 

France,  694,  696. 
Aulacophora  (see  Rhaphidopalpa). 
Aulacoftcrnum     nigrorubrum,  on 
cotton  m  Queensland.  ^6. 
I  aulloi,  Dioryctria. 
1  auragoides,  Cosmophila. 
I  auratitianton.  Gymnandrosoma. 
'  aurantiella,   Gracilaria  {Coriscium) 
j  snlphurt-lla. 

I  aurantii,  Alaptus  ;  Chrysomphalus 
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(Aonidiella.  Aspidiotus) :  Pros- 
paltcUa  :  Scirtothrips  ;  Toxoptera. 

aurata,  Cetonia. 

auricilia,  Diatraea. 

auricoma,  Eurytoma. 

auricularia,  Forficula. 

aurifer,  Polistes. 

aurtflua,  Scirpophaga  (see  S. 
nivella). 

auriger,  Curculio. 

aurtpenne,  Colasposoma. 

aurulenta,  Anthaxia. 

attsferopa,  Acrocercops. 

aiistralasiae,  Agrilus  ;  Anomala  (see 
A.  antiqua). 

Australia,  new  gall-making  Coccids 
in,4Q;  fruit  pests  in,  82. 197,  589, 
591 ;  pests  of  dried  fruit  in,  60, 
199 ;  Platyedra  spp.  in.  299; 
insects  attacking  introduced  trees 
in.  fiQ;  termites  in  buildings  in, 
lt>5 ;  timber  pests  in,  288;  vec- 
tor of  spotted  wilt  of  tomatos 
in,  665;  beneficial  insects  and 
biological  control  in,  199,  384. 
m  445,  589,  biological 
control  of  noxious  plants  in, 
287.  288.  299,  464;  quarantine 
regulations  in,  106.  50i9;  intro- 
duction of  natural  enemies  of 
Pseudococcus  gahani  into  Cali- 
fornia from,  22*  (See  also  under 
the  various  States.) 

Australia,  South,  Coccids  on  CHrus 
in,  445;  Thysanoptera  in,  456; 
Stnynthurus  viridis  probably  in- 
troduced  into  Tasmania  from, 

Australia,  Western,  Ceroplastes  ceri- 

fertis  in,       ;  miscellaneous  pests 

in,  2SSi\  Penthaleus  destructor  in, 

189,  464. 
ausiruliae,  Scirtothrips. 
austra.'ica,  Phaenacantha. 
australicum,  Trichogramma. 
australis,  Dasygnathus  ;  Pentodon  ; 

Tontaspis  ;  Typhlocyba. 
Austria,  Apion  virens  on  clover  in, 

699;  forest  pests  in,       92,  265. 

267.    525.    682;  miscellaneous 

pests  in,  180»  266^  267,  604; 

pests  of  mushrooms  in,  698,  699 ; 

beneficial   insects  in,   24,  267; 

history     and     organisation  of 

economic  entomology  in,  262. 
austriaca,  Anisopiia  ;    Eurygaster  ; 

Seitneria. 
Autographa  calif ornica  (see  Phyto- 

metra). 
Autoserica  (see  Aserica). 
auxiliaris,  Chorizagrotis. 
avellanae.  Eriophyes. 


avenae,     Aphidius ;      Mayetiola ; 

Phytomyza. 
Avitta  rugifrotts,  on  cinnamon  in 

Malaya,  58* 
Avocado,  susceptibility  of  varieties 

of,  to  Ceratitis  capitata  in  Hawaii, 

377.  482;  Chrysomphalus  dictyo- 

spermi  on,  in  U.S.A.,  282. 
axillaris,  Catantops. 
Azottis     matritensis,     parasite  of 

Targionia  vitis  in  France,  594. 
Azya  tuteipes,  predacious  on  Lecan- 

ium  in  Hawaii,  11;  introduced 

into  Fiji,  U, 
Azya  trinitatis,  introduced  into  Fiji 

from  Trinidad  against  Aspidiotus 

destructor,  lil;  method  of  breeding 

and  distribution  of,  UL 


B. 

Baboons,  destroying  locusts  in  S. 

Africa,  520. 
baccarum,  Dolycoris. 
bacchus,  Rhyttchites. 
bacciformis,  Kcrmes  {Kermococcus). 
Bacillus  amylovorus  (Fire  Blight), 

overwintering  of,  in  beehives  in 

Arkansas,  212. 
Bacillus  larvae,  studies  on,  825.  512. 

214. 

I  Bacillus  phytophthorus  (Black  Leg 
I      Disease  of  Potato),  relation  of 
i      insects  to,  in  U.S.A..  219. 
1  Bacillus    thuringiensis    (see  Bac- 
terium). 

Bacillus  tuberculosis,  experiments 
with,  against  Pyrausta  nubilalis, 
142. 

Bacon,  as  bait  for  woodlice,  Iffl. 
Bacon      Beetle      (see  Dermestes 

lardarius). 
Bacteria,  Beneficial,  49^  142,  143. 

144,  145.  148.  256.  293,  296.  325. 

396.  436.  451,  585.  586.  610.  624. 
Bactena,   Iniurious.  67,  96,  129. 

178.  219.  ^20.  825.  512.  554,  69L 

712,214. 
Bacterial  Blight  of  Beans,  trans- 
mitted  by   Empoasca  fabae  in 

Texas,  62- 
Bacterial  Rots  of  Crucifers,  relation 

of  Phorbia  brassicae  to,  in  U.S.A., 

220. 

Bacterial  Wilt  Disease  (see  Staphy- 
lococcus flaccidifex). 

Bacterium  canadensis,  sp.  n^  experi- 
ments with,  against  Pyrausta 
nubilalis,  etc.,  1^,  144. 
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Bacterium  chtistiei,  sp.        experi-  ' 
ments   with,    against  Pyruusta 
nubilalts,  148.  ' 

Bacterium  ephestiae  (see  B.  thurin-  ' 
giensis). 

Bacterium  galleriae,  experiments 
with,  against  Pyrausta  nubilalis. 
etc..  148,  144. 

Bacterium  ontarioni,  sp.  n^  experi- 
ments with,  against  Pyrausta 
nubilalis,  etc.,  143^ 

Bacterium  {Bacillus)  thuringiensis, 
isolated  from  Ephestia  kiihniella, 
144,  2S^l  experiments  with, 
against  Pyrausta  nubilalis,  148. 
144.  148.  898;  against  other  : 
Lepidoptera,  144;  synonymy  of, 

Bactra  truculenta,  estabhshment  of, 
against  nut-grass  in  Hawaii,  254. 
fS& ;  parasites  of,  588^ 

Bactrocera  (see  Dacus). 

Baeacis  abietts,  parasite  of  Ernobius  \ 
abietis  in  Poland,  324. 

baetica.  Lampides  {Lycaena). 

baikeae,  Pseudaatiidia.  , 

Bait-sprays,  for  Hcliothis  ohsoleta, 
64:  for  Trypetids,  2L  133,  421, 
642;  formula  for.  fi47. 

Baits,  for  ants,  165,  654,  712:  for 
Coleoptcra.  6,  8^  48^  7L  IM,  248,  ' 
2^  296,  360,  37L  412,  44L  455,  ] 
627.  60L  624,  628,  640,  644;  for 
Diptera,  177,  17?^  197,  867,  8^ 
42L  48L  452.  505,  814,  fiOl ;  for 

Kurygaster  tntegriceps,  506 ;  for 
millepedes  and  woodlice,  601 ;  for 
moths.   67.   68.  74.   248.  388.  , 
^  612.  674,  60L  607,  633,  662»  I 
683;  for  Lcpidojilcrous  larvae,  6,  i 
86,  68,  159.  276,  466.  508.  554; 
for  Orthoptcra,  20.  46.  60.  88. 
84.  94.  99. 169. 222.  885.  883.  449. 
642:    for   termites.   704.   705;  i 
insects  accidentally  caught   m,  I 
68.69.74.867.868.688;  formulae 
for.  20,  36.  45.  ^  50,  67,  68, 
74^  84,  159.  177.  179.  ^  276, 
860.  388.  421.  449.  466.  505,  506. 
608,  675.  601,  644,  652,  704,  705. 
712 ;  types  of  containers  for,  68. 
69.  74,  179.  198.  368.  889,  575. 
601.  662 ;  general  account  of,  563. 

bajulus,  Hyloirupes  (Callidium). 

balachowskyi ,  Megalomus. 

Balaninus  (see  Curculio). 

Balanogastris  ftolae,  experiments 
against,  on  kola  in  Sierra  Leone,  i 

96.  I 

baianoptycha,  Eucosnia. 
Balcluiha  mbtla  (see  CicaduUva). 
Balsam  Fir  (see  Abies  balsamca). 


balteatus,  Syrphus  {Episyrphus). 

Bambara  Ground-nut  (see  Voand- 
zeia  subterranea). 

Bamboo,  Cyrtotrachelus  longimanus 
on,  in  China,  626;  Coccids  on,  in 
Formosa,  706;  new  Aphid  on,  in 
Mysore,  SSiB, 

Bamboo  Borer  (see  Cyrtotrachelus 
longimanus). 

Bamboo-grass  (see  Sasa  paniculata). 

Banana,  f>ests  of,  in  Fiji,  11^  12; 
pests  of.  in  Hawaii,  11,  2SS; 
Exopholts  hypoleuca  on,  in  Dutch 
E.  Indies,  887;  locusts  on,  in 
Madagascar,  22;  Stephanitis 
typicus  on,  in  Malaya,  68;  eradi- 
cation of,  against  Rhynchophorus 
ferrugineus  in  New  Caledonia, 
666;  Pentalonia  nigronervosa  and 
bunchy-top  of,  in  New  South 
Wales  and  Ceylon.  8L  166: 
Tiracola  plagiata  on,  in  Queens- 
land, 465-467 :  new  Coccid  on, 
in  Sierra  Leone.  23Q ;  pests  of.  in 
Tanganyika.  830.  624;  pests  of, 
in  \V.  Indies.  250,  615. 

Banana  Aphis  (see  Pentalonia 
nigronervosa). 

Banana  Borer  (see  Cosmopolites 
sordidus). 

Banana  Fruit-eating  Caterpillar  (see 
Tiracola  plagiata). 

Banana  Scab  Moth  (see  Lampro- 
sema  octosema). 

Bananas,  Pscudococciis  brevipes  on, 
in  California,  162;  pests  imported 
into  Germany  in  dried,  488. 

Banding,  against  A  nlhonomus 
pomorum,  608.  ^12;  against 
Cydia  spp..  178,  213.  m  249, 
275.  307.  314.  429.  474.  487.  676. 
604.  610.  660;  other  insects 
caught  by.  602 ;  materials  for, 
178.  503.  660;  treatment  of 
materials  for,  213.  474.  482;  clip 
for,  4^;  chemicals  for,  against 
ants  fostering  coffee  mealybug, 
566.  569.    (See  .^dhesives.) 

banghaasi,  Galeruca. 

banian,  Hicroglyphus. 

banksi,  Anychus  {Tetranychus). 

Barathra  brassicae,  parasitised  by 
Cratotechus  larvarum  in  France, 
623;  in  Korea,  19Q;  in  Russia, 
180. 609. 620 ;  food -plants  of,  190. 
670 ;  experimentally  infected 
with  polyhedral  disease,  130 ; 
Trichogramma  ei  anescens  reared 
on  eggs  of,  QQBm 

Barathra  cotifigurata,  food-plants  of, 
in  Alberta,   112;    in  Montana. 
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54Q;    influence  of  situation  on 
light-traps  for,  54(L 
Barbados,  miscellaneous  pests  in, 

Barbados  Cherry  (see  Maipighia 
glabra). 

Barbarea  vulgaris,  Meligelhes  aeneus 

on,  in  Siberia,  4ft. 
harheri,  Puto. 
barbtyi,  Crypturgus. 
barbicornis,  Magdalis. 
Boris  chlorizans,   on  crucifers  in 

Poland.  42. 
Baris   deplanata,  on  mulberry  in 

Korea,  1S(L 
Bans    laticollis,    on    crucifers  in 

Poland.  42. 
Barium,    foliage    injury   by  lead 

arsenate   and   lime-sulphur  not 

prevented  by  compounds  of,  652. 
Barium  Arsenate,  effect  of  combin- 
ing, with  fluorine  compounds,  2(L 
Barium    Caseinate,    effect   of,  in 

sprays.  049. 
Barium    Chloride,    formulae  for 

spraying  with,  227,  502,  694; 
*    effect  of  temperature  on  efficiency 

of,  562. 

Barium   Fluoride,  toxicity  of,  to 

mammals,  81S. 
Barium  Fluosilicate.  studies  on,  as 

an    insecticide,    ^2,  274,  312, 

512 ;  compatibilities  of  arsenates 

with,  70. 

Barium  Polysulphide,  formula  for, 
against  Lccanium  corni  on  plum, 
422 ;  pyrethrum  incompatible 
with,  486. 

Bark-beetles,  of  Bulgaria,  126; 
Nematode  parasites  of,  in  Cen- 
tral Europe,  4;  Hymenopterous 
parasites  of,  in  Poland, 
factors  affecting,  in  forests  in 
Russia,  669 ;  of  Samoa,  40:  of 
Sweden,  521;  relation  of  wind- 
falls to  outbreaks  of,  in  U.S.A., 
321 ;  relation  of,  to  Dutch  elm 
disease,  177. 692 ;  gallery  systems 
of,  568;  classification  and 
new  species  of,  87,  90,  IM,  186. 
186, 179.  630.  658. 

Barley,  Oscinella  frit  on,  in  Britain. 
461 ;  Lema  melanopa  on,  in 
Bulgaria,  225 ;  pests  of,  in  Ger- 
many. 514.  698;  susceptibility 
of  varieties  of,  to  Chlorops 
taeniopus  in  Latvia,  222;  pests 
of,  in  Minnesota,  IfiS;  pests  of, 
in  Russia,  330i  672 ;  O.  frit 
on.  in  Siberia,  61;  Eurygaster 
integriceps  on,  in  Turkey  and 
Syria,  6,  866.  506;   thrips  not 

(18S06) 


causing  white  car  disease  of,  6^ ; 

immune  from  yellows  disease,  18. 
I  Barley  (Stored),  Sitotroga  cerealella 

in,  in  Palestine,  200- 
barodensis.  Aleurolobus. 
Baryodma     verna,      parasite  of 

Hylemyia  antiqua  in  Illinois,  348. 
basalis,  Ceresa  ;  Poeciloscytus. 
basifera,  Tarache. 
basifulva.  Erycia  {Hemimasicera). 
basilinea,  Trachea  (Hadena). 
,  basilis.  Microplitis, 
.  Bassus  [Braconid]  (see  Microdua). 
Bathurst     Burr     (see  Xanthium 

spinosiim). 
I  Bathurst    Burr    Seed    Fly  (see 
I      Camaromyia  bullans). 
I  Batodes  angustiorana,  on  yew  in  Br. 

Columbia,  280. 
Baiophila   riibi,    on   raspberry  in 

Norway,  682. 
Batrachedra  rileyi  (see  Pyroderces), 
Bats,  destroying  insects,  828.  424. 
Bauhinia   purpurea,   pests  of,  in 

India,  444. 
Baum^  Test,  not  always  accurate 

for  measuring  polysulphides,  281. 
baumhoferi .  Pristomerus. 
bazochii,  Thecla  {see  Callicista  thins). 
Bean      Beetle,      Mexican  (see 

Epilachna  corrupta). 
Bean  Bruchid  (see  Bruchus  obtectus). 
Bean  Flower  Capsid  (see  Calicra- 

tides  ratna). 
'  Bean   Leaf   Beetle    (see  Ceroloma 

trifurcata). 
Bean    Leafhopper    (see  Empoasca 

fabae). 

Bean  Thrips  (see  Heliothrips  fascia^ 
tus). 

Beans,  new  thrips  on,  in  S.  Africa, 

241 ;   Cerotoma  unci  corni  s  on,  in 

Brazil,  178 ;    Epilachna  corrupta 

on,  in  Canada,  125 ;  susceptibility 

of  varieties  of,  to  Agromyza  in 

Ceylon,  157 ;  pests  of,  in  China, 

228;  pests  of.  in  Germany,  184. 

622 ;  pests  of,  in  Haiti,  494.  555 ; 

Bruchus  spp.  on,  in  Holland.  91; 

Lixus  junci  on,  in  Italy,  562 : 

pests  of,  in  Japan.  191.  801.  615. 

676  ;  Physomerus  grossi pes  on,  in 

Malaya,  242 ;  Epilachna  corrupta 
\      on,  in  Mexico.  542;  pests  of,  in 

Nyasaland,  423;  Apion  aethiops 

on,  in  Russia,  602;  new  Coccid 
,  on,  in  Sierra  Leone,  220;  pests 
I     of.  in  U.S..\.,    17.  67.  116.  125. 

201.  223.  246.  845.  378.  379. 

381.  891.  896.  397.  446.  456. 

473.  49L  492,  540.  541.  543.  573. 

582,625,  640,  6M,S42;  removal 
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of  restrictions  on  movement  of, 
against  Ciratitis  capitata  in 
U.S.A.,  M8;  carriage  of  eggs  of 
Empoasca  Jabae  on  green,  687; 
insects  and  diseases  of,  67»  555. 
573 ;  insecticides  and  injury  to, 
17.  26.  223.  346.  396.  582.  608. 
Beans  (Stored),  Bruchids  in,  91« 
201, 643 ;  other  insects  associated 
with,  in  U.S.A.,  347,  470; 
ethylene  oxide  as  a  fumigant  lor. 

Beans.  Bengal  (see  Stizolobium 
aterrimum). 

Beans,  Lima  (see  Phaseohts  Itinatus). 

Beans.  Soy  (see  Soy  Beans). 

Beans,  Velvet  (see  Stizolobium). 

Beauveria  bassiana,  exi>eriments 
with,  against  insects,  289.  ^6. 

Beauveria  densa,  experiments  with, 
against  Phorbia  fioralis.  280. 

Beauveria  globulifera,  probably  in- 
festing Conorrhynchus  mendicus 
in  Italy,  661;  infesting  Stilpnotia 
salicis  in  U.S.A.,  879. 

beckii,  Lepidosaphes. 

Bee-eaters  (see  Merops). 

Bee  Moths  (see  Achroia  grisella  and 
Galleria  mcllonella). 

Beech  [Fagus),  Cryptococcus  fagi 
on,  in  Canada,  117 ;  Prociphilus 
tmbricator  on,  in  Connecticut, 
543;  pests  of,  in  Germany,  298, 
332.  627;  Agnlus  viridis  on,  in 
Italy,  526 ;  Prionid  in,  in  Japan, 
Ifll;  Xeslobium  rufovillosum  in 
timber  of,  in  Russia,  188;  pine 
protected  against  Bupalus  pini- 
arius  by,  <88. 

Beech  Woolly  Aphis  (see  Prociphilus 
imbricaior). 

Beehives,  overwintering  of  Bacillus 
amylovorus  in,  in  Arkansas,  212; 
types  of,  against  Galleria  mcllo- 
nella, 632. 

Beer,  in  bait  for  moths,  6Q1. 

Bees,  Honey.  382:  relation  of 
Chclifer  sculpturatus  to,  ft;  di- 
seases of,  325,  384,  612. 567,  214 ; 
insect  enemies  of,  187.  365.  486. 
603.  619,  632*  673,  674i  mites 
infesting,  91,  182,  366,  461: 
Eriophyes  ribis  found  on  legs  of, 
184 ;  tests  of  insecticides  on,  278, 
558 ;  danger  of  insecticides  to, 
407.  449,  458.  498.  666 ;  taken  in 
baits  for  Cvdia,  68;  and  pollina- 
tion, 20,  43,  134.  407;  shipping 
cage  for,  402 ;  Bacillus  amylovorus 
carried  by,  712:  races  of.  207. 
(See  Apis  spp.) 


Bees,   Stingless.   new  mites  from 

nests  of,  in  Colombia,  36fi- 
Beeswax,  in  formula  against  Aegeria 

picttpes.  20. 
Beet,  pests  of,  in  Argentina,  19^  186 ; 
!      Xylomyges  eridania  on,  in  Ber- 
I      muda,'615  ;  Lygus pabulinus  on.  in 
I      Britain,  596;  Loxostege  spp.  on, 
I      in  Bulgaria,  §5,  ^6;  |>ests  of,  in 
I      Czechoslovakia,  295.  316 ;  pests 
I      of,  in  France,  233;  pests  of,  in 
Germany.  44,  186,  459,  802,  ; 
pests  of,  in  Hawaii,  252 ;  pests  of, 
in    Italy,    387,   561  563.  713; 
Pyrausta  nubtlalis  on,  in  Japan, 
301 ;   pests  of,  in  Korea,  190 ; 
pests  of,  in  Norway,  698;  pests 
of,  in  Poland.  47,  236;  pests  of, 
in  Siberia,  48,  53,  522;  pests  of, 
in  Ukraine,  240.  607.  608;  pests 
of.  in  U.S.A..  15,  18,  19,  37,  112» 
218.  273,  349i  373,  3^  684; 
Cleonus  piger  on.  420;  bibho- 
I      graphy    of    Silphids    on,  46fl; 
'      insects  and  diseases  of.  18,  19, 
!     218»  8^  8^  602i    effect  of 
j      fumigants  on.  16 ;  spraying  and« 
I      dusting  apparatus  for,  362. 

Beet   Crown    Borer    (see  Huhtea 
i  undulatella). 

Beet  Fly  (see  Pegomyia  hyoscyami). 
;  Beet  Leaf  Bug  (see  Piesma  quadraia). 
i  Beet  Leafhopper  (see  Eutettix 
'  lenella). 

;  Beet  Silphid  (see  Blitophaga  opaca). 

Beet  Weevil  (see  Bothynoderes  punc- 
\  tiventris). 
Beggarweed  (see  Meibomia). 
Begonia,  Elytroteinus  subtruucaius 
on,  in  Fiji,  ISL 
i  Belgium.  Eurvgaster  spp.  on  cereals 
in,  366. 

Belippa  lohor,  on  Hydnocarpus  in 
'     Malaya,  68. 

Belladonna  (see  Atropa  belladonna). 

bellatrix,  Amphtcallia. 

bellicosus,    Macrotermes  {Bellicosi- 
termes). 

bellus,  Opius. 
j  Bcmbecia  (see  Pennisetia). 

Bemisia  myricae,  on  mulberry  in 
Japan,  214. 
,  beneficiens,  Phanurus  {Ceraphron). 

Bengal,  miscellaneous  pests  in,  462. 

Bengal     Bean     (see  Stizolobium 
aterrimum). 

Benzene,  emulsifier  for,  650;  as  a 
solvent  of  rotenone, 

Benzine,  Ml ;  for  destroying  termite 
nests,  204. 

BenzylpjTidine,  insecticidal  proper- 
ties of,  553. 
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berberidis,  Lecanium   (see  L.  per- 
sicae). 

bfrgi.  Neomaskellia  (Aleurodes). 
bergrothi,  Helopeltis, 
bfrlesei.  Chionaspis  :  Prospaltella. 
Bermuda,  miscellaneous  pests  in, 
615. 

Berseem  (see  Trifolium  alexandri- 
num). 

Bertha  Array-worm  (see  Barathra 

configurata). 
Beta-naphthol,  formulae  for  treating 

bands  with,  against  Cvdia  porno- 

vella.  21a.  424. 
betae.  Pegomyia  hyoscyami. 
Betel  Vine  (see  Piper  betle). 
bethunei,  Metallus  (see  M.  rubi). 
Betula  (see  Birch). 
betulaecola,  Aenoplex. 
betularia,  Amphidasvs. 
Bhindi  (see  Hibiacui  esculentus). 
b ib ion ipe nnis^A egeria  ( 5 \' n an thedon ) . 
bicolor,  Athons ;  Euplectrtts ;  Sehirus. 
bicolorana,  Hylophila  [Chloephora). 
bicornuta,  Cerceris. 
bicruciata,  Crioceris. 
bier ur is,  Polia  (Dianthoecia). 
Bidens  pilosa,  Systates  perblandus 

on.  in  Nyasaland,  424- 
bidentatus,  Dyscinetiis  ;  ips  {Pilyo- 

genes), 
bifasciata,  ComperieUa. 
bifasciatum,  Rhagium. 
bifascialus,  Anastalus. 
bifoveatus,  Monocrepidius. 
Big  Bud.  of  hazel,  caused  by  Erio- 

phyes  avellanae  in  Britain,  fi35* 
bi^iittattts.  Agrilus. 
bigitttulus.     Chorthippits  {Stauro- 

derus)  ;  Cremasius. 
Bile,  salts  of,  as  spreaders  for  sprays, 

649. 
brlineaia.  Lenta, 
bilineatus.  Agrilus  ;  Apodertis. 
Billaea  microccra,  parasite  of  Xoc- 

tuids  in  France,  23* 
bUobus,  Zclus. 

bimaculata,  Oberea  ;    Sturm ia  (sec 

S.  inconspicua)  ;  Thclia. 
bimaculatus,  Pleromalus. 
binotalis,  Crocidolomia. 
binotatits,  Sysius. 

bioculatits,  Tenuipalpus  ;  Teirany- 
chus. 

Biological  Control,  gon'-ral  papers 
on  2(ML  306.  836.  499-501.  518. 
528.  ZUL 

Biological  Races,  in  insects.  691.692. 

Biotic  Potential.  87 ;  relation  of.  to 
insect  control,  416- 

bipiaqa,  Farias. 

htpunctalis,  Psara  {Pachy:an:la). 


bipunctata,  Adalia. 
bipunctatxim,  Acrydittm  {Tettix). 
bipunctatus,  Calocoris  (see  C.  nor- 

vegicus). 
bipunctifer,  Schoenobius. 
bipustulatus,  Chilocorus.  . 
Birch  [Betula),  pests  of,  in  U.S.A., 

^395.543. 
Birch  Borer,  Bronze  (see  Agrilus 

anxius). 

Birch  Geometrid  (see  Atnphidasys 

betularia). 
Birch     I^af-miner     (see  Fenusa 

pumila). 

Bird  Boxes,  Polistes  nesting  in,  in 

Maryland,  163, 
Birds,  destroying  beneficial  insects, 

287.   566;    destroying  noxious 

insects.  7.  33,  48,  75,  83,  8L  94, 

102.  113.  138.  152,  155,  181.  194. 

207.  208.  225.  227.  237,  248,  251. 

262,  283,  264.  275,  277,  284,  308. 

371.  434.  448.  468.  475,  502.  506. 

507.  514,  516.  524,  530,  558.  563. 

59L  606,  628,  634*  64L  658,  671. 
628;  protection  and  economic 
importance  of,  152. 155.  251.  502. 
591.  606;  Eriosoma  lanigerum 
spread  by.  613* 

Bischofta  javanica.  Apoderus  bi- 
lineatus on,  in  Indo-China.  610- 

biselliella,  Tineola  [Tinea). 

bispinosa,  Frankliniella  tritici ; 
Xylobosca. 

Biston  hirtaria,  on  cherry  in  Norway, 
i  693. 

j  bituberculatus,  Dolichoderus. 
\  bix'ittafus,  Melanoplus. 
Black  Currant  Mite  (see  Eriophyes 
rihis). 

Black  Rot,  of  cauliflower,  not  dis- 
seminated by  insects  in  U.S..'K., 
445 

Blackberry,  Anthonomus  rubi  on,  in 
Czechoslovakia.  162;  biological 

j  control  of,  in  New  Zealand.  299. 
464 ;  Metallus  rubi  on,  in  Ontario, 
537:  pests  of,  in  U.S.A..  137,  378, 
539.  542- 
Blackl)erries,  exempted  from  fruit- 
flv  regulations  in  Florida.  648; 
fumigation   of.    against  Popillia 

I      japonica,  542- 

I  blackburni ,  Chelonus  ;  Lamprosema 
'       (Sacoleia,  Omiodes). 
Blackthorn  (see  Prunus  spinosa). 
Blaesoxipha  anceps.  sp.  ru.  parasite 
of  .\cridids  in  Italian  Somaliland, 
450. 

!  Blaesoxipha  filipjevi,  sp.  il^  parasite 
of  Locttsta  migrator  ia  in  Russian 
1      Union,  98,  128;  parasite  of.  1^ 
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Blaeaoxipha  grylloctona,  parasite  of 
Locusia  tnif^ratoria  in  Russian 
Union,  128;  parasite  of,  128. 

Blaesoxipha  lineata,  parasite  of 
Locusta  fni:^ratoria  in  Russian 
Union,  128, 129, 131 ;  parasite  of. 
128. 

blanchardi,  Parlaioria. 

Blaniulu!,  guttulatus,  economic  status 
of,  in  Britain.  625. 

Blapstinus  fortis,  measures  against, 
on  melon  in  Texas,  624. 

Blapstinus  pulvcrulenius,  measures 
against,  on  melon  in  Texas,  624. 

Blarina  brevicauda,  destroying 
Luperina  stipata  in  Iowa.  585. 

Blastobasis  byrsodepta,  in  stored 
ginger  in  Sierra  Leone,  QS^ 

Blastophaga  psenes,  and  endosepsis 
of  figs  in  California  and  Turkey, 
14,  205.  2Qfi ;  Phihtrypesis  caric'ae 
not  considered  a  parasite  of,  205 ; 
biology  and  morphology  of,  45{L 

Blaslophagus  (see  Myelophilus). 

Blastothrix  erythrostethus,  parasite  of 
Kermes  ilicis  in  France,  595. 

Blastothrix  ilicicola,  parasite  of 
Lecanium  cmerici  in  N.  Africa,  85. 

Blastothrix  kermivora,  sp.  n^^  para- 
site of  Kermes  spp.  in  Japan,  258. 

blattidarum.  A  nastaius. 

Blepharipeza  adusta,  parasite  of 
Coloradia  pandora  in  Oregon,  188. 

Blitophaga,  relation  of,  to  environ- 
ment on  beet  in  Germany.  186. 

Blitophaga  opaca  (Beet  Silphid), 
food-plants  of,  in  Britain.  461 ; 
in  France.  238;  bionomics  and 
control  of,  in  Germany,  434.  458» 
628;  in  Norway.  693. 

Blitophaqa  undata.  bionomics  of.  in 
Germany,  434. 

Blue  Mould  of  Tobacco  (see  Pero- 
nospora). 

Blue  Stain  Fungus  (see  Ccratosio- 
mella). 

Blueberry,  pests  of,  in  U.S.A.,  280. 

877.  645.  692;  aeroplane  dusting 

of,  37L  645. 
Blueberry  Maggot   (see  Rhagoletis 

pomonella). 
Blueberry  Stem  Borer  (see  Oberea 

my  ops). 

Bluegrass,  Kentucky  (see  Poa  pra- 
tensis). 

Bluegrass  Webworm  (see  Crambt4S 
teterrellus). 

Boarmia  manuelaria  {illicaria),  para- 
site of.  on  cork  oak  in  Morocco, 
86. 

Boarmia  transcissa  lineataria,  on 
Aleurites  montana  in  Malaya,  58. 


bohemani,  Anagyrus. 
boisduvali,  Anoplognathus  :  Zeuzcra. 
Bolivia,  Rhigopsidius  iucumanns  in, 
322. 

Bollworms  (see  under  Cotton). 
Bombomima,    attacking    bees  in 
U.S.A.,  619. 
'  bomhycts,  Tricholyga, 
'  Bombyx  mori  (Mulberry  Sillrworm), 
'      insect  enemies  of,  489.  674 :  di- 
seases of,  130.  4^  51L  691; 
action  of  tar  fumes  on  eggs  of, 
263;    tests  of   insecticides  on, 
811  318.  481,  525.  646;  mono- 
graphs on,  511.  691. 
bondari,  Brasilaphis  ;  Seomphalia. 
Bone  Oil  (see  Dippel's  Oil). 
I  boni  fate  lilts,  Cr  ambus, 
boninsis,  Pseudococcus. 
Book  Beetle  (see  Gastrallus  indicus). 
Book  Louse  (see  Trades  divinatoria). 
Books,     damaged     by  Sitodrcpa 
panicea  in  Russia,  89.  189 ;  pre- 
servation of,  against  insects  and 
moulds,    617;    bibliography  of 
pests  of,  256. 
,  Borax,  as  a  repellent  for  ants,  545; 
I      in  bait  for  Cerafitis  rosa.  421; 
stored  seeds  treated  with,  against 
Coleoptera,  484. 
Bordeaux  Mixture,  against  Coleop- 
tera, 16^  541,  551 ;  ineffective 
,      agains*-  Eucosma  orrlhna.  403; 
effect  of,  against  leafhoppers,  221, 
852. 483, 625 ;  effects  of,  on  potato 
I      pests.  221,  375;  factors  affecting 
I      insecticidal  action  of.  482.  483; 
formulae  for.  16,  m,  292»  4M. 
483.  498.  536.  546 :  formulae  con- 
I      taining.  160,  292^  400,  536 ;  and 
I      arsenicals.  J6gi  173,  ^  488; 
I      preventing  injury  to  plants  by 
\      arsenicals.  26,  276.  679.  680  ;  and 
fluorine  compounds.  228 ;  injury 
to  plants  by  HCN  following  sprays 
I      of,  546;  reaction  between  lime- 
!      sulphur  and,  663;  and  nicotine, 
400,  401,  402,  405,  605,  625 ;  and 
oil  emulsions,  8Q,  ^2,  4^  ^ ; 
effect   of,   on   efficiency   of  oil 
emulsions,   472 ;    as   an  emul- 
sifier  for  oils,   307.  5M;  and 
Penetrol,   403 ;    and   injury  to 
cucumber.  Ifi^ 
!  borneensis,  Adoretus  (Chaetadorctus). 
I  Borneo,  fungi  infesting  Stephano- 
deres  hampei  in,  640. 
Boston  Ivy  (see  Parthenocissus  tri- 

cuspidata). 
Bostrychopsis    jesuita,    on  Acacia 

pycnantha  in  Australia.  60. 
bosirychorum,  Coeloides. 
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Bostrychus  capucinus,  on  mulberry 
in  Bulgaria,  22ft;  boring  in  wood 
in  Russia, 

Boihynoderes  Joveicollis,  on  beet  in 
\V.  Siberia.  63, 522. 

Bothvnoderes  punctiventris,  in 
Uicraine,  288.  607:  fungus  in- 
festing, 288 ;  bionomics  of,  on 
beet.  527^802. 

botrana.  Polychrosis. 

Botrytis  rileyi,  infesting  Stepkano- 
deres  hampei  in  Brazil.  SM. 

Botrytis  stephanoderis.  infesting 
Stephanoderes  hampei  in  Brazil, 

Botrytis  tenella,  effect  of,  on  Con- 
tar  inia  pyrivora,  181, 

boucheanus,  Dibrachys  (see  D.  cavus). 

bourbonica,  Prenolepis. 

bowringi.  Rhytidodera. 

Box  {Buxus),  new  Capsid  on,  in 
France,  15fi;  Monarthrapaipus 
buxi  on.  in  U.S.A..  415,  524. 

Boxwood  Leaf -miner  (sec  Monar- 
thropalpus  buxi). 

boycei,  Rhagoletis. 

Brachionycha  nubeculosa.  on  plum 

in  Norway.  fflS. 
Brachmia  arotraea,  on  rice  in  India, 

443. 

Brachonyx  pineti,  on  pines  in  Ger- 
many, 3^ 

Brachyacma  paipigera,  on  coffee  in 
Malaya.  58. 

Brachycerus  itndattts,  parasite  of,  on 
garlic,  etc..  in  Italy,  ftfil. 

Brachyderes  suturalis,  measures 
against,  on  conifers  in  Spain,  264. 

brachygonia,  Eublemma. 

brachylabris.  Xylonomus. 

Brachylacon  {see  Lacon). 

Brachymeria  dabnani,  hosts  of,  in 
Russian  Union.  128. 

Brachymeria  fijiensis,  sp.  tv^  para- 
site of  Platyedra  ^ossypiella  in 
Fiji.  55. 

Brachymeria  intermedia,  parasite  of 
Malacosoma  neustria  in  Spain,  2B4. 

Brachymeria  nephantidis,  sp.  n.. 
parasite  of  Sephantis  serinopa  in 
India.  2^ 

Brachymeria  obacurata,  parasite  of 
Hyblaea  puera  in  Formosa,  658; 
hosts  of,  in  Hawaii,  11,  252:  un- 
desirable for  introduction  into 
Fiji.  11. 

Brachymeria  ovata.  parasite  of  Anti- 
carsia  gemmatalis  in  U.S.A., 

Brachymeria  robusta,  parasite  of 
Lymire  edwardsi  in  Florida,  116. 

Brachymeria  tachardiae.  parasite  of 
Eublemma  amabtlis  in  India,  638. 


Brachymeria  vitripennis,  parasite  of 

Cassida  vittata  in  Italy,  562. 
brachyntera,  Thecodipiosis  (Diphsis). 
brachynteri,  Calliceras  (Ceraphron). 
Brachyplatys  subaeneus,  parasite  of, 

on  beans  in  China,  33&. 
Brachypterus  fulvipes.  on  crucifers 

in  W.  Siberia,  54. 
Brachyrrhinus  (see  Otiorrhynchus). 
Brachytrypes  portentosus,  on  tea  in 

Malaya,  509. 
Bracon,  auct.  (see  Microbracon). 
braconidis,  Eurytoma. 
Bran,  in  baits.     20,  38i  §0,  67,  84, 
'      94.  159.  177.  222,  248,  276,  449. 

455,  486,  508,  514,  60L  828,  642. 

705  ;  formulae  containing,  20i  36, 

169,  177.  276,  449,  486,  508,  601. 

205;  Lepidoptera  infesting,  451. 

(See  Pollard.) 
Brasilaphis  bondari,  gen.  et  sp.  n^ 

in  Brazil,  668. 
brasiliensis.    Archipsochus ;  Mar- 

garodes. 

I  bras'iicae,  Aleurodes  ;  Barathra 
(Mamestra)  :  Brevicoryne  {Aphis); 
Phorbia  {Hylemyia)  ;  Pieris  ; 
Xystus. 

I  brassicariae.  Pimpla. 

'  Brassolis  sophorae,  campaign  against, 
on  coconut  in  Br.  Guiana,  221. 
Brazil,  new  Aegeriid  on  cowpeas  in, 
162;  new  Aphid  in,  568;  Atta 
spp.  in.  39,  178.  459 :  Coccids  in, 
135*  m  322,  359,  568,  640; 
coffee  pests  in,  359,  364,  460,  63L 
640;  fruit  pests  in.  173,  327,  359, 
428,  494,  495,  640,  715i  new 
Hispids  in,  426 ;  miscellaneous 
pests  in,  18,  252,555,212;  sugar- 
cane pests  in,  61,  639  ;  Pantoph- 
thalmus  pictus  boring  in  timber 
in.  174:  vegetable  pests  in,  87. 
173^  631.  6W;  beneficial  insects 
and  biological  control  in,  827. 

;  460.  494.  495;  fungi  infesting 
Stephanoderes  hampei  in,  640. 

I  Bread,  effect  of  fumigated  grain  on, 

I  318. 

;  brevicauda,  Diplo'^aster. 
\  brevicaudis.  Spaihius. 

brevicinctor,  Amblyteles. 

brevicollis.  Dociostaurus  crucigcrus. 

brevicomis,  Dendroctonwi. 

brevicorne,  Megymenum. 

brevicomis.  Elasmus  :  Pimpla. 

brevicomis,  Wesm.,  Microbracon. 

brevicomis.  auct.,  M icro'.racon  (sec 
M.  hebetor). 

Brevicoryne  brassicae  (Cabbage 
Aphis),  in  Hawaii.  252  :  in  Malta, 
261 ;   in  New  Zealand,  428:  in 
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U.S.A.,  278.  350:  and  mosaic  of 

crucifers.  35Q;  parasites  of,  252, 

428;   tests  with  nicotine  sprays 

against,  278. 
brevipes,  Pseudococctis. 
brevis,  Apelma  ;  Hoplocanipa, 
brevistylus,  Dacus. 
Brinjal  (see  Egg-plant). 
Brinjal  Fruit  Borer  (see  Leuctnodes 

orboftalis). 
Brinjal  Stem  Borer  (see  Euzophera 

perticella). 
British  Columbia,  Aphids  of,  384; 

forest  pests  in,  11^  343,  380; 

miscellaneous  pests  in,  344,  345; 

pests  of  orchards  and  small  fruits 

in.  117.  342.  343,  344.  4^ 
British  Empire,  summary  of  data  on 

economic  entomology   in,  419; 

conference  on  entomology  in,  511 ; 

organisation  of  biological  control 

in,  518;  list  of  entomologists  in, 

45B. 

British  Isles,  gall-midges  on  Alo- 
pecurus  in,  501;  cereal  pests  in, 

460.  461.  518.  567:  Eurygaster 
not  injuring  cereals  in,  866 : 
Coccids  of,  229.  256 ;  forest  pests 
in,  ^  460,  46L  513,  590,  668; 
gall-mites  in,  134,  493,  635,  213; 
greenhouse  pests  in.  229.  330. 

461.  598.  599.  600 ;  pests  of  hops 
in,  228;  miscellaneous  pests  in, 
177.  460:  orchard  pests  in.  23, 
176,  305,  386,  460,  46L  493,  496. 
497.  503,  513.  514.  596.  597.  602. 
625.  626,  632,  669,  692 ;  pests  of 
small  fruits  in,  46L  498,  52L  596, 
625.  626.  632,  635:  pests  of 
ornamental  plants  in,  3i30.  331, 
619.  600  :  pests  of  stored  products 
in  184,  174-176.  427.  602.  532: 
Coleopterous  pests  of  timber  in, 
512.  5^;  pests  of  vegetable  and 
root-crops  in,  1,  430.  460.  461. 
499.  503,  519,  520,  596,  666: 
pests  of  willows  in.  230,  262,  596. 
668;  relation  of  insects  to  plant 
diseases  in.  1,  33L  499,  503,  519. 
520.  666;  economic  status  of 
myriapotls  in,  625 :  beneficial  in- 
sects and  biological  control  in, 
175.  229.  285.  461.  513.  518.  590. 
599.  600.  601;  entomogenous 
fungi  in,  384 ;  new  Nematode 
parasite  of  Oscinella  frit  in,  567 ; 
bats  destroying  insects  in.  328; 
economic  status  of  birds  in,  502; 
insects  pollinating  fruit  blossoms 
in.  134;  tolerance  of  bees  to  Isle 
of  Wight  bee  disease  in.  461; 
phenological  observations  on  in- 


sects in,  625  ;  Encarsia  formm 
exported  to  Canada  from.  5Si: 
insects  imported  into  New  Zealano 
from,  to  destroy  weeds.  299; 
Emphytus  cincius  intercepted  oa 
rose  from,  544. 

bromeliae,  Diaspis. 

Bromns  inermis,  as  a  trap -crop  for 
Cephas  cinctus  in  Alberta,  121; 
pests  of,  in  Siberia,  53- 

Brontispa  froggatti,  on  coconut  in 
New  Caledonia,  510 ;  measures 
against.  511^ 

Brontispa  froggatti  celebensis,  on 
coconut  in  Dutch  E.  Indies,  194. 

Brontispa  limbata,  on  palms  in 
Mauritius.  559. 

Broom.  Novius  cardinal  is  not  attack- 
ing I  eery  a  purchasi  on,  262^  365. 

Broom -corn  (see  S  org  hunt). 

Brotolomia  meticulosa,  parasites  and 
control  of.  on  ornamental  plants 
in  France.  on  strawberry*  in 
Germany,  432^ 

Brown -tail  Moth  (see  Nygmia 
phaeorrhoea). 

Bruchids.  not  susceptible  to  Bac- 
terium thuriugiensis.  146. 

Bruchus,  on  pulse  crops  in  Holland. 

Bruchus  coryphae,  Bruchid  allied  to, 
on  Ipomoea  pescaprae  in  Hawaii, 
254. 

Bruchus  obtectus,  origin  of,  in 
America,  ;  in  stored  beans  in 
Holland.  9L 

Bruchus  pisorum  (pisi).  on  peas  in 
Russian  I'nion.  90,  1^;  m 
U.S.A.,  483 :  bionomics  and  con- 
trol of  .  8L  190,  483. 

Bruchus  pruininus,  new  parasite  of. 
in  California.  285. 

Bruchus  quadrimaculatus,  in  U.S.A., 
484,  643 ;  measures  against,  in 
stored  cowpeas,  484. 

Bruchus  rufimanus,  bionomics  of,  on 
broad  beans  in  Japan,  615. 

brumata,  Cheimatobia. 

Brumus  suturalis,  predacious  on 
Dialeurodes  citri  in  Punjab. 

brunuea,  Eucolaspts  ;  Lissonota  ; 
Serica. 

brunnescens.  Hylemyia  (Chortophila). 

brunueus,  Hylastes  ;  Lyctus. 

brunnicans.  Pteromalus. 

brunnipes,  Melanotus. 

Brushes.  Dermestes  vulpinus  damag- 
ing, in  Gambia.  99. 

bruzzonis,  Tetrastichus. 

Bryobia,  carlx)lineum  ineffective 
against,  in  orchards  in  France. 
293. 
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Bryobia  praetiosa,  in  W.  Australia, 
290 ;  on  gooseberry  in  Holland, 
tests  with  sulphur  insecti- 
cides on,  202 ;  B.  tibis  identical 
with,  9&. 

Bryobia  pratensis  (see  B.  praetiosa). 
Bryobia  ribis  (see  B.  praetiosa). 
Bryocoropsis  cotter elli,   sp.   n^  on 

cacao  in  Fernando  Po,  ffl^ 
Bryodema    tuberculatum,     in  W. 

Siberia,  ft. 
bubalus,  Ceresa. 

Biicculatrix  gossypiella,  on  cotton  in 

Texas,  62* 
Bucentes  cristata,  parasite  of  Phyto- 

metra  gamma  in  Czechoslovakia, 

bucephala,  Cnephalia  ;  Phalera. 
bucephalma,  Phalera  bucephala. 
Buckwheat,  Tipula  on,  in  Germany, 

fil4;  resistant  to  Agriotes  mancus 

in  Maine,  naphthalene  in- 

jur\'  to,  in  greenhouses,  fi^. 
Bucolarcha  geodes.  on  Acacia  catechu 

in  India,  444< 
Bud  Moth,  Eye-spotted  (see  Eucosma 

ocellana). 
Bu/o  regularis,  destroying  Lachno- 

aterna  in  Mauritius,  141. 
Buildings,  Hylotrupes  bajulus  and  its 

control  in,  187j  ggga  ^fi»  627; 

tcnnites  and  their  control  in.  114. 

189. 156. 195.  826.  457.  642,  704. 
bukobrnsis,  Pseudococcus. 
Bulb  Flies  (see  Humerus  and  Merodon 

equestris). 
bulbicolus,  Typhlodromus. 
Bulbs,  pests  of,  in  Germany.  4^; 

new  mite  imix)rted  into  Holland 

in.  AS;  pests  of,  and  their  control 

in  U.S.A.,  116.  367,  524. 
Bulgaria,    bark-beetles    of,    186 ; 

Loxostei;e  sticticalis  in,  226.  227; 

miscellaneous  pests  in.  95i  225. 

!tSrf ;  Thrips  tabaci  in.  153  ;  bene- 
ficial insects  in.  153,  225,  222. 
bullous,  Camaromyia. 
bumeltae.  Prociphilus. 
Bunchy-top.    of   banana   in  New 

South  Wales  and  Ceylon,  31, 1^ ; 

of  Manila  hemp  in  Philippines, 
transmitted  by  Pcvtalonia 

nigronervosa,  Slj  248. 
buoliana,  Rhyacionia  {Eretria). 
Bupalus  piniarius  (Pine  Moth),  in 

Germanv.  94,  267.  334.  335,  43L 
604.  523.  665.  698 ;  lnonumics  of. 
94.  437,  523,  698;  measures 
against,  267.  334.  335.  SQL  528. 
665;  after-effects  of  arsenical 
dusts  on,  487. 
Buprestids,    revision    of,    in  N, 


'      America,  328 ;  new  species  of,  in 
Panama.  328. 
Buprestis  fiavoangula,  food -plants  of, 

in  Spain  and  N.  Africa,  180. 
buprestoides,  Spondylis. 
burgessi,  Phytodietus. 
Burma,  miscellaneous  pests  in,  192. 
bursarius.  Pemphigus, 
bushnelli,  Rhycu:ionia  frustrana. 
I  Busseola  fusca  (Maize  Stalk  Borer), 
in  S.  Africa,  160,  ^7,  627:  in 
Kenya,  522;  in  S.  Rhodesia,  532; 
.      in  Sierra  Leone,  99 ;  on  Sorghum, 
I      297;  measures  against,  160,  532, 
Buteo  vulpinus,  destroying  locusts  in 

E.  Africa.  1Q2. 
buxi,  Monarthropalpus  ;  Phytocoris  ; 
Pinnaspis. 
I  buxtoni,  Trioza. 
I  Buxus  (see  Box). 
'  byrsodepta,  Blastobasis. 
I  Bythoscopus    cedaranus,  measures 
!      against,  on  wattles  in  S.  Africa,  9. 
;  By  turns     tomentosus  (Raspberry 
Beetle),     tests     of  pyrethrum 
against,  in  Britain.  498.  596.  632 ; 
in  France.  288;  in  Poland,  42. 
Byturus  unicolor.  on  raspberry*  in 
Ontario.    532;     bionomics  and 
control  of,  in  Washington,  642. 

I 

C. 

c -nigrum,  A  grot  is. 
I  Cabbage.  Barathra  configurata  on,  in 
I      Alberta,   118;    Plutella  maculi- 
•      peunis  on,  in  Australia.  127.  290 ; 
'      Pierts  rapae  on,  in  Bermuda.  615 ; 
!      pests  of.  in  Britain.  460.  461 : 
j      Ceuthorrhyuchus   quadri  ietis  on, 
'      in   Denmark,  43;    pests  of,  in 
I      Germany.   294.  637;    pests  of. 
j      in  Hawaii.  252 ;  Lixwi  juuci  on, 
in  Italv.  562 :  pests  of.  in  Malava, 
363;  pests  ol.  m  Malta.  261,262: 
pests  of.  m  New  Zealand,  290, 
'      ^ ;  pests  of.  HI  Poland.  47,  236  ; 
I      pests  of,  in  Russian  Union,  49,  50. 

52,  54.  90. 190,  238:  ix-sts  of.  in 
I     U.S.A..  6L  27L  349,  850,  378: 
!      reaction  of,   to  mosaic  disease, 
349.  350;  relation  of  pyrethrum 
solvents  to  injury  to.  856. 
Cabbage,  Chmese,  ins<»cts  and  di- 
seases of.  220.  350. 
Cabbage    .\phis    (see  Brcvicoryne 

brassicaf). 
Cabbage     .Maggot     (see  Phorbia 

bra^s.iC(U'). 
Cabbage  Moth  (?ce  Plutella  maculi- 

pt'Hills). 
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Cabbage  Whitefly  (see  Alenrodes 
brass  icae). 

Cacao,  Atia  spp.  on,  in  Brazil,  459 ; 
new  Capsid  on,  in  Fernando  Po, 
88;  pests  of.  in  Gold  Coast.  98; 
pests  of,  in  Dutch  E,  Indies,  194. 
287.  654;  Heteronychns  plebeius 
on,  in  Madagascar,  52Z> 

Cacao  (Stored),  insects  associated 
with,  in  Britain,  174-176.  427. 
5D2;  ethylene  oxide  impairing 
flavour  of,  628- 

Cacoecia  (see  Tortrix), 

cacoeciae,  Trichogramma. 

Cacti,  restrictions  on  importation  of. 
into  Germany,  against  A  spidiotus 
perniciosus,  8M;  possible  food- 
plants  of  Ceraittis  capitata,  21; 
not  infested  by  Lecamuni  cornt, 
60B. 

Cactoblasiis  cactornni,  in  S.  America, 
282;  establishment  of,  in  Aus- 
tralia, 282;  bionomics  and  value 
of,  against  prickly-pear,  287.  288. 

Cade  Oil.  as  a  repellent  for  Alabama 
argi/lacea,  62± 

caesalis,  Margaronia. 

caesar,  Zenillxa. 

cae strum,  Hypopta. 

caesHS,  Mecaspis. 

Cages,  for  rearing  and  studying  in- 
sects, 17. 120,  149,  £45,  247. 
446.  458.  479.  484.  569.  634.  662. 
6^ 

cajani,  Ceroplastodes. 

Cajanus,  Diactisia  obliqua  on,  in 
India,  444. 

Cajanus  indicus  (Pigeon  Pea),  254 : 
Lamprosema  dienicualis  on,  in 
Malaya.  868;  pests  of,  in  Nvasa- 
land.  428.  424;  not  attacked  by 
Epilachna  vtgintioctopiinctaia,  534* 

Cajeput  Oil  Tree  (see  Melaleuca 
leucadendron). 

Calamagrosiis  epigeios,  Cecidomyiids 
on,  in  Germany,  188. 

calamistis,  Sesamia. 

Calandra granaria  (Grain  Weevil),  in 
\V.  Australia,  2ftD;  in  Haiti.  ^; 
in  Transcaucasia,  4^;  on  field 
Sorghum,  554;  reproductive 
organs  of,  213 ;  tests  of  fumigants 
on,  ^  318,  628- 

Calandra  oryzac.  in  Haiti,  554 ;  in 
India,  3Q;  bionomics  of,  in  Japan, 
585 ;  in  Transcaucasia,  439 ;  in 
U.S.A.,  484 :  methods  of  pro- 
tecting stored  cereals  against.  30, 
484:  tests  of  fumigants  on.  318. 
647,^^;  bionomics  of .  285 ;  on 
field  Sorghum,  554. 

Calandra    rugicollis    {shoreae).  in 


Hawaii,  254;  food-plants  of.  in 
India,  254. 
Calaihus  fuscipes,  attacking  Blito- 

phaga  opaca  in  Germany,  459. 
calceatus,  Ophonus  {Pardileus). 

I  Calcium  Arsenate,  against  pests  of 
beans.  17»  ^  346,  m  473,  582. 
679;  agamst  blueberry  maggot. 
377.  645;  and  soap,  against  Prome- 
cotheca  on  coconut.  652 ;  against 
cotton  pests.  64,  213,  2^  297> 
800.  848.  412.  558.  624.  672.  673. 
708.  715 ;  favouring  infestation  of 
cotton  by  Aphids,  64,  512,  673: 
and  nicotine,  against  Aphids,  673, 
7(W;  effects  of,  against  Heliothts 

j  obsoleta  on  cotton,  64, 297 ;  against 
Phacdon  cochleariae  on  crucifers, 
282.  482 ;  against  pests  of  cucur- 
bits. 16,  114,  406,  644;  against 
forest  pests.  87,  90,  285,  334; 
against  hop  flea-beetles,  2fifi; 
against  locusts,  107;  against 
orchard  pests,  46,  78,  179,  210. 
274.  276.  2S& ;  ineffective  against 
Encosma  ocellana,  408;  against 
Oiiorrhynchus  sukatus,  455 ; 
against  pecan  leaf  case-bearer, 
629;  against  beetles  on  potato, 
875 ;  against  Spodoptera  mauriiia, 
198 ;  against  sweet  potato  sawfly, 
849 ;  against  Lepidopterous 
tobacco  pests.  339,  555,  655; 
against  vine  moths.  45^  292,  604  ; 
formulae  for,  in  dusts,  16,  114, 
210.  213.  800.  349.  455.  473.  644. 
708 ;  adhesiveness  of  dusts  con- 
taining. 211.  212;  aeroplane 
dusting  with.  8L  107,  ^5.  377. 
645;  spraying  with.  26,  78,  90. 
114,  210,  274,  276,  292,  298,  3^ 

I     375.  396.  403,  488,  553,  652.  629 : 

i  and  casein-lime.  114;  and  copper 
sulphate  sprays  and  dusts,  292. 
896.  405.  679.  680;  compatibih- 
ties  of.  with  fluorine  compounds, 

'  70i  and  gypsum,  Ifi,  114.  405. 
644;  and  lead  arsenate,  211. 
212;   and  lead  monoxide,  396; 

I     and  hme,  114,  193.  21L  212,  213, 

I  300.  349,  405,  455,  473,  553.  555. 
679.  680 ;  and  precipitated  iime- 

I      sulphur.  ^8,  ^ ;  and  oils,  212. 

I      403 :  and  zinc.  396 ;  and  injur>' 

I  to  plants.  17,  2fi.  222,  274^  276, 
299,  346,  396.  403.  488.  555.  582. 
655,  679 ;  studies  of  toxicity  of, 
312,  315 ;  other  insecticides  com- 
part d  with.  179,  274,  312,  315, 
604^655. 

I  Calcium  Arsenite.  in  baits  for  grass- 
hoppers, 60;  dusting  with,  against 
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Mehgethes  acncus,  50 ;  factors 
affecting  foliage  injury  by  sprays 
of.  26 ;  as  a  soil  insecticide,  filffl ; 
toxicity  of,  to  mammals.  SIS. 

Calcium  Carbonate,  preventing 
foliage  injury  by  lead  arsenate  and 
lime-sulphur  sprays.  552- 

Calcium  Caseinate  (Casein-lime),  as 
a  spreader  for  arsenical  sprays, 
16.  78,  114,  128,  203.  274.  409. 
67&;  not  preventing  foliage  in- 
jury by  sprays  of  lead  arsenate 
and  lime-sulphur,  652;  as  an 
emulsifier  for  oils,  344,  482;  for- 
mulae containing.  128.  344,  482. 

Calcium  Chloride,  uses  of.  iigainst 
insects.  267.  ^&  694. 

Calcium  Cyanide,  against  ants,  363. 
546«  fi&ft;  used  under  covers 
against  Aphids  on  crucifers,  65; 
against  bee  moths,  485;  uses  of, 
against  borers.  177^  658 ; 

for  bulb  fumigation .  357;  dusting 
with,  223,  290,  300.  464,  507.  538. 
554.  710.  711 :  as  a  preen  house 
fumigant.  3^  18L  286^  300,  352 ; 
as  a  soil  fumigant.  141.  800.  430, 
559,  597 ;  against  pests  of  stored 
products.  290.  347;  tent  fumiga- 
tion with,  300i  8^  340i  624. 
658 ;  in  solution  for  treating 
lawns  against  Crambtis,  559 ;  and 
castor  oil,  895 ;  effects  of  tem- 
perature and  humidity  on.  357, 
485.  653 ;  and  injury  to  plants. 
266.  340.  431 ;  review  of  uses  of. 
1S2. 

Calcium  Fluoride,  dusting  with, 
against  Pyrausta  nubilalis,  142. 

Calcium  Fluosilicate.  as  an  insecti- 
cide. 17,  78,  8M,  405;  com- 
patibilities of  arsenates  with,  2JL 

Calcudra  (see  Sphenophorus). 

cakndrae,  Anaphoidca. 

calianthina,  Parlatoria. 

caJidum,  Calosoma. 

California,  citrus  j>csts  in,  16,  41. 
77,  171,  208.  206.  241.  282.  305. 
872.  572,  573.  619,  709 ;  charac- 
ters of  important  Coccids  of,  709  ; 
currant  fruit-fly  in,  ^  711 : 
Etiella  schist icolor  in,  586 :  pests 
of  forest  and  shade-trees  in,  16. 
209,  378.  880.  708 ;  Crambus  spp. 
damaging  lawns  in.  171 ;  mis- 
cellaneous i>ests  in.  14,  283.  384. 
578.  712,  215;  orchard  pests  in, 
171.  301,  573.  710;  termites  of. 
168.  275,  230 ;  vegetable  pests  in, 
14.18.372.373.588.640;  vine  pests 

in.  15.  572.  578,  687,  710^  711; 
pests  of  walnuts  in,  15^  20,  77, 


302,  711;  beneficial  insects  and 
biological  control  in,  77^  115.  206. 
282.  285,  301.  805.  538,  572,  586. 
587.  211;  relation  of  insects  to 
plant  diseases  in,  18, 372 ;  danger 
of  introduction  of  certain  fruit- 
flies  into.  20.  171.  822;  insects 
found  in  fruits  in.  20,  162.  322. 
414.  210;  pests  intercepted  in 
quarantine  in,  1£;  bean  thrips 
intercepted  in  Hawaii  in  fruit 
from.  4^ 
California  Red  Scale  (sec  Chrysom- 
phalus  auraniii). 

'  californica,    Agallia ;  Phytometra 

I  (Aulographa). 
californicus,  Oecanthus  ;  Tenuipal- 
pus. 

caliginosHS,  Harpalus  ;  Plinthus. 
Caliroa  limacina,  possibility  of  con- 
;      trolling,    by    Trichogramma  in 
j      Australia,  591 ;  bionomics  of,  on 
fruit  trees   in   Chile,    224;  on 
cherry  in  Norway,  698. 
Caliroa  malsumotonis,  bionomics  and 
I      control  of,  in  Japan,  592. 

Calliceras  brachynteri,  parasite  of 
'      Thecodiplosis  brachyntera  in  Ger- 
many, ^4. 
Callicista  thius.  establishment  of,  in 
Fiji,  11 ;   in  Hawaii,  258;  de- 
stroying Lantana,  11,  258. 
;  Callicratides  rama,  possibly  on  tea  in 
Ceylon.  441;  on  tea  in  Nyasa- 
land,  255,  256. 
Callidea    dreget,    on    cotton  and 

Hibiscus  in  N.  Rhodesia,  M8. 
Cai.idium.  types  of  tunnels  caused 
I      by.  288, 

I  Callidium  bajulus  (see  Hylotrupes). 
I  Calliephialtes.    parasite    of  Cydia 
pomoneUa  in  California,  22. 
Calliephialtes  comstocki,  parasite  of 
\      Pissodes  strobi  in  U.S.A.,  809. 

Calliephialtes  grapholithcu.  parasite 
■      of  Enarmonia  caryana  in  Missis- 
sippi, 549. 
Calliephialtes  nubilipennis,  parasite 

of  Pissodes  strobi  in  U.S.A.,  242. 
calligraphus,  Ips. 
Callimome,  in  Colorado,  414. 
Callitnome    albitarse,    parasite  of 

Dcsmoris  fulvus  in  Illinois.  414. 
CalHphora   vomitoria,    Opius  niti- 
dulator  bred  on,  256. 
I  Calliphorids,    Dennestes  lardarius 
breeding  on  dead,  in  Alberta,  134. 
,  Calliptamus,  562. 
\  Calliptamus   italicus,   in  Bulgaria, 
225;   in  Egypt,  102;  organisa- 
tion of  control  of,  in  Greece,  496; 
in  Russia,  885;  in  Siberia,  6j  in 
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Turkey,  5 ;  factors  affecting  out- 
breaks of,  S3£L 

Callipterus  caryae,  on  pecan  in 
Mississippi,  j^lfi. 

Callipterus  costalis,  on  pecan  in 
Mississippi,  S49. 

Callistephus  (see  Asters). 

Callitris,  Diadoxus  erythrurtts  on,  in 
Australia,  QSL 

Calloodes  mastersi  (see  Anoplogna- 
thus  parvultts). 

Calloodes  rayneri.  on  sugar-cane  in 
Queensland,  Sfil* 

callosus.  Sphenophorus  (Calendra). 

Calluna  vulgaris,  pests  of,  in  Ger- 
many, 332j  682. 

Calocampa  exoleta,  on  flax  in  Latvia, 
214, 

Calocoris  bipunctatus  (see  C.  nor- 
vegicus). 

Calocoris  fitlvomaculatus,  measures 
against,  on  hops  in  Germany,  B83. 

Calocoris  norvegicus,  food-plants  of, 
in  British  Isles,  1,  601;  on  beet 
in  Italy,  563;  on  flax  in  Latvia, 
215;  possibly  transmitting  potato 
leaf-roll,  L 

Calomyctertis  setarius,  in  Japan,  454 ; 
food-plants  of,  in  U.S.A.,  454. 

Cahphasia  lunula,  intercepted  on 
pear  in  Connecticut,  644. 

Calopogonium,  pests  of,  in  Dutch 
E.  Indies,  ^  863. 

calopteni,  Scelio. 

Caloptenus  ifalicus  (see  Calliptamtis). 
Calosoma,    predacious   on  MacrO' 

noctua  onusta  in  U.S.A.,  25. 
Calosoma  calidum.   predacious  on  ' 

Lopidoptera  in  U.S.A.,  75i  585.  I 
Calotermes,    food -plants    and    dis-  ' 

tribution  of,  in  Ceylon,  156«  558;  | 

in    timber    in     U.S.A..    709 ; 

measures  against,  558,  709.  | 
Calotermes  ceylonicus,  fungus  asso-  j 

ciated  with,  on  rubber  in  Ceylon, 

558. 

Calotermes  dalbergiae,  sp,  n^  bio- 
nomics of.  on  teak  in  Dutch  E. 
Indies,  286. 

Calotermes  dilatatus,  in  Ceylon,  105,  j 
558;  fungus  associated  with,  on 
rublxT,  558;  use  of  Paris  green 
against,  on  tea.  105. 

Calotermes  greeni,  fungus  associated  ' 
with,  on  rubber  in  Ceylon,  558. 

Calotermes    jepsoni,     on     Albizzia  , 
moluccana  in  Ceylon,  156.  ' 

Calotermes  militaris,  on  dadap  and 
tea  in  Ceylon,  105,  156;  Paris 
green  against.  105.  [ 

Calotermes    minor,    in    timber    in  , 
California.  225.  I 


Calotermes  tectonae,  bionomics  and 

control  of.  in  teak  in  Dutch  E, 

Indies,  286,  512. 
Calotropis  procera.  use  of,  against 

termites  in  Punjab,  ^ 
Calymnia    trapezina,    on  Lilium 

martagon  in  Germany,  698. 
calyptro'ides .  Diaspis  (see  D.  echino- 

cacti). 

Calyptus  longicaudis,  hosts  of,  in 

Poland,  324. 
Camaromyia  hullans  (Bathurst  Burr 

Seed  Fly),  distribution  of,  534. 
camelicola,  Pulvinaria. 
camelliae,  Hemiberlesia  (see  Aspi- 

diotus  rapax). 
Camnula  pellucida,  bionomics  of,  in 

N.  America,  623. 
Camphor,  as  a  repellent  for  ants  in 

houses,  545.    (See  Cinnamomum 

camphora.) 
camphorae,  Lamprosema. 
Camponotus  compressus,  relation  of, 

to  lac  insects  in  India,  885.  638. 
Camponotus    herculeanus  pennsyl- 

vanicus.  in  furniture  and  timber 

in  Michigan,  642. 
Campopiex frustranae,  establishment 

of,      against      Rhyacionia  in 

Nebraska,  879.  380! 
Campsomeris  collarts,  fertilisation  of 

cotton  flowers  by,  in  Eg>'pt,  44. 
Camp<!omeris    thoracica,  attacking 

Lachnosterna  smithi  in  Mauritius, 

m. 

Camptocerus  aeneipennis,  maturation 
feeding  of,  in  Panama,  433. 

Canada,  forest  pests  in,  109.  245. 
285.  630 ;  maize  pests  in,  118. 
m  14L  142,  328,  684i  Eury- 
gaster  not  injuring  cereals  in.  888 ; 
miscellaneous  pests  in,  13. 22i  113. 
680;  orchard  pests  in.  299.  307 ; 
grasshoppers  in.  623.  641 ;  bene- 
ficial insects  and  biological  con- 
trol in.  22,  118,  120,  600: 
legislation  against  introduction  of 
Ceratitis  capitata  into.  21,  221; 
Humerus  strigatus  intercepted  in 
U.S..\.  from,  110. 

canadensis,  Epochra. 

canaliculalus,  Lyctus  (see  L.  linearis). 

Canary  Islands,  mosaic  diseases  in, 
1221 

Canavalia,  new  Chrysomelid  on,  in 

Trinidad,  693. 
Candida,  Saperda. 
canescens,  Nemeritis. 
canicularis.  Tibicen. 
Canna,  Lachnosterna  serrata  on,  in 

Ceylon,  156;    Conocephalus  sa!- 
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tator  on,  in  Hawaii,  2M ;  Castnia 
Ltcus  on,  in  Trinidad.  25(L 

Cannabis  sativa  (see  Hemp). 

Cantaloup,  fruit-fly  regulations  re- 
specting, in  Florida,  2&3. 

Canthecomdea  (Canthecona)  robusta, 
destroying  Ocinara  varians  in 
Ceylon,  558. 

capensis,  Perigea. 

Capers.  Ceratttis  capitata  breeding 

on,  in  Malta,  2fifL 
capillaris,  Capsus  (see  Deraeocoris 

ruber). 

capitata,  Ceratilis  ;  Gattia. 
captiatus,  Pterotnalus. 
capitella,  Jncurvaria. 
capita.  Locusta  migratoria. 
Capnodis  tenebrionis.  in  Bulgaria, 

g5;  in  France, 288:  in  Italy,  526 ; 

on  fruit  trees,  ^  233,  52fi, 
capreae,   Cavariella   {Siphocoryne)  ; 

Lecanium  (see  L.  coryli). 
Caprimulgus  europaeus,  destroying 

Spondylis  buprestoides  in  Russia. 

Capsella  bursa-pastoris,  Epilachna 
corrupta  on,  in  U.S.A., 

Capsicum,  thrips  on.  in  India,  192; 
Empoasca  signata  on,  in  Palestine, 
1S&\  p>ests  and  disease  of,  in 
U.S.A..  Ill,  410 ;  fruit-fly  regula- 
tions concerning,  in  Florida,  548 ; 
not  attacked  by  certain  pests  of 
solanaceous  plants,  375.  534; 
effect  of  naphthalene  fumigation 
on,  528.    (See  Paprika  Pepper.) 

capsmcola,  Polia  (see  P.  bicruris). 

Capsus  capillaris  (see  Deraeocoris 
ruber). 

capuctnus.  Bostrychus  (Apate). 

Carabids,  characters  of  larvae  of,  in 
Russia,  212. 

Carabus  gougeleti,  predacious  on 
Malacosoma  neustrin  in  Spain,  284. 

Caradrina  exigua  (see  Laphygma). 

Caragana.  Etiella  zinckenella  on,  in 
N.  Caucasus,  92. 

Caraway  (see  Carum  copticum). 

Carbolic  Acid,  against  Psila  rosae, 
430 ;  in  mixture  for  protecting 
books,  etc.,  against  pests,  612. 

Carbolineum,  spraying  with,  against 
orchard  pests.  178,  180,  232,  293, 
432.  514.  662;  against  pests  ol 
vines  and  bush-fruits,  293.  882; 
treatment  of  timber  with,  against 
Hylotrupes  bajulus,  439 ;  formulae 
for,  178.  293.  422 ;  standards  for, 
188.  298. 

Carbon  Bisulphide,  against  ants,  39, 
46,  4^  546 ;  fumigation  of 
lac  with,  638;  as  a  soil  fumigant. 


72.  99.  245.  260,  261.  275.  854. 
855.  361.  362.  378.  468.  515,  668; 
against  pests  of  stored  products, 
etc..  14.  15.  84.  89.  99.  118.  129. 
196.  206.  801.  818.  822,  847.  429. 
485.  408.  485.  507.  547.  572.  687. 
689 ;  effect  of,  on  fumigated  pro- 
ducts. 14i  15i  99;  against  ter- 
mites, 99t  704 ;  unsuccessful 
against  Cosmopolites  sordidus, 
616;  vacuum  fumigation  with, 
15.  206.  507;  emulsions  of.  275. 
255 ;  and  carbon  dioxide,  142  1^  • 
and  carbon  tetrachloride,  242; 
and  nitrogen,  15;  and  sulphur 
dioxide,  effect  of  tempera- 

ture on,  485,  687,  688;  other 
fumigants  compared  with,  129. 
689. 

Carbon   Dioxide,  addition  of,  to 

other  fumigants.  14^  15,  847,  408. 

647 ;  as  an  antidote  for  ethylene 

oxide,  408. 
Carbon  Monoxide,  and  hydrogen 

sulphide,  against  Atta.  29. 
Carbon  Tetrachloride,  in  combined 

fumigants  against  pests  of  stored 

products.  60,  347.  ^ffl ;  in  sprays. 

282.  614;  roteuone  insoluble  in, 

689. 

carcharias.  Saperda. 

Carcina  quercana,  on  cork  oak  in 
Morocco,  86. 

cardinalis,  Dysdercus ;  Kovtus 
{Rodotia). 

Cardiophorus,  not  experimentally 
infesting  wheat,  48. 

Cardiophorus  atramentarius.  doubt- 
ful importance  of,  in  Siberia,  6, 
48. 

Cardiophorus  formosauus.  on  sugar- 
cane in  Formosa,  245. 

cardui.  Agapanthia  ;  Pyrameis  ; 
Stenocarus  {Coeliodes). 

Carduus.  Cleonus  piger  on,  in 
Central  Europe.  470. 

Carica  papaya  (see  Papaya). 

caricae,  Phtlolrypesis. 

carii,  Hyaloptetus. 

carinatus.  Optus. 

Carnation.  Tetranychus  telarius  on. 
in  Britain,  600:  pests  of,  in 
Germany,  1^  668:  oil  emul- 
sions injurious  to,  600. 

came  si.  Marietta. 

Carob  Tree  (see  Ceratonia  siliqua). 

Carolina,  South,  pests  of  beans  and 
cowpeas  in,  17,  845.  582 ;  cotton 
pests  in,  169,  216^  582,  680: 
miscellaneous  pests  in,  215.  582; 
orchard  pests  in.  215,  346,  582: 
Sphenophorus    maidis    in,  216; 
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beneficial  insects  and  biological 
control  in,  170,  215,  217,  346, 
S82.  583. 

carpeniartae,  Dasus  (Gonocephalum). 
carpini,  Trypopitys  (Priobium). 
Carpocapsa  pomonella  [pomonana) 

(see  Cydia). 
carpocapsae,  Aenoplex  ;  Ascogaster  ; 

Crentastus. 
Carpophilus,  key  to  species  of,  in 

stored  products  in  Britain,  5Q2« 
Carpophilus  dimidiatus,  on  coconut 

in  Malaya,  52i 
Carpophilus  foveicollis  (see  C.  hu- 

meralis). 

Carpophilus  hemipterus,  bionomics 
and  control  of.  as  a  pest  of  figs  in 
Turkey  and  U.S.A..  204,  205, 
206.  377 ;  associated  with  decay- 
ing fruits  in  California,  322* 

Carpophilus  humeralis,  rot-fungi 
associated  with,  on  pineapple  in 
Hawaii,  253;  on  coconut  in 
Malaya,  52. 

Carposina  fernaldana,  bionomics  of, 
on  apple  in  Missouri,  389,  581L 

Carposina  sasakii,  bionomics  and 
control  of,  in  orchards  in  China, 
182. 

Carrot,  Xanthorhoi  exorista  on,  in 

S.    Africa,    56Q;    pests   of,  in 

Br.  Isles.  Ij  43Q;    pests  of,  in 

Norway  and  Sweden.  231.  693; 

Psila  rosae  on,  in  Ontario,  536 ; 

pests  of,  in  U.S.A.,  378,  588.  216- 
Carrot  Psyllid  (see  Trioza  viridula). 
Carrot  Rust  Fly  (see  Psila  rosae). 
Carthamus    tinctorius  (Safflower), 

Noctuids  on,  in  N.  Caucasus,  62Q; 

Perigea  capensis  on,  in  India,  444. 
Cartocometes  io,  sp.  n^.  parasite  of 

Malacosoma  spp.  in  U.S.A.,  25* 
Carum   copticum    (Caraway),  new 

Aphid  on,  in  Mysore,  638. 
Carvacrol.  as  a  repellent  for  Popillia 

japonica,  442. 
carvalhoi,  Ganaspis. 
caryae,      Acrobasis  ;  Callipterus 

[Monellia)  ;  Curculio  :  Lecanium 

{Eulecaniutn). 
caryana,  Enarmonia   [Cydia,  Las- 

peyresia). 
Caryobruchus,  gen.  ru,  new  species 

of,  in  palm  nuts  in  S.  America, 

248. 

Caryota  urens,  as  a  trap  for  Rhyn- 
chophorus  ferrugineus  in  Cevlon, 
82. 

Casca,  parasite  of  Coccids  in  China. 
320. 

Casca  chinensis,  parasite  of  Lcpido- 
saphes  beckti  in  China,  320. 


Casca  occidentalts,  parasite  of  Tar 
gionia  vitis  in  France,  5&4. 

Casein-lime  (see  Calcium  Caseinate). 

Cashew  (see  A  nacardium  occtdentaU). 

Cassava.  Atta  on,  in  Fr.  Guiana,  224. 

Cassia,  Phelomerus  spp.  on,  m 
Central  America,  ^3. 

Cassia  grandis,  Phelomerus  ockro- 
pygus  intercepted  in  seeds  of,  in 
U.S.A.,  453. 

Cassia  multijuga.  Xyleborus  morx- 
gerus  on,  in  Dutch  E.  Indies,  654. 

Cassida,  review  of  Tetrastichus  para- 
sitic on.  362. 

Cassida  deflorata,  on  beet  in  Italy. 
562. 

Cassida  nebulosa,  on  beet  in  Czecho- 
slovakia, 295 ;  in  Germany,  44j 
in  Poland.  47,  236. 

Cassida  uobilis,  on  beet  in  Poland  and 
Czechoslovakia.  47,  ^5. 

Cassida  vibex,  on  beet  in  Italy,  562. 

Cassida  vittata,  bionomics  and  con- 
trol of,  on  beet  in  Italy,  867.  561. 
562. 

Castanea  (see  Chestnut). 
castanea,  Aserica  ;  Diparopsis. 
caslaneiceps,  Spatulifimbna. 
castaneum,  Tetropium  :  Triboliurti. 
Castnia    daedalus    (Coconut  Stem 

Borer),  in  Br.  Guiana.  712. 
Castnia    licus,    bionomics    of.  on 

sugar-cane  in  Trinidad  and  S. 

America.    250.   6^;  measures 

against.  251. 
Castor-oil,   in   adhesive  mixtures. 

395,566,644. 
Castor -oil  Plant  {Ricinus  communis), 

Noctuids  on,  in  N.  Caucasus.  670 ; 

new  Tineid  on,  in  Java.  534 ; 

pests  of.  in  Nyasaland,  423^  424; 

Empoasca  facialis  on,  in  Italian 

Somaliland.  659. 
Casuarina,    Pantophthalmus  pictus 

boring  in,  in  Brazil,  124. 
catalaunalis,  Antigastra. 
Cataloipus  cognatus,  in  Nyasaland, 

424. 

Catalpa  speciosa,  Omphisa  plagialis 

on,  in  Korea.  593. 
Catantops  axillaris,  in  Egypt.  1Q2. 
Cathartus  advena,  in  dried  bananas 

in  Germany.  438. 
Catocala,  experiment  with  marked 

individuals  of,  in  U.S..\.,  418. 
catocaloidcs,  Achaea. 
Calolaccus  hunttri,  parasite  of  An- 

thonomiis  grandis  in  S.  Carolina, 

120. 

caloxantha,  Artona. 
Cattle,   effect  of  arsenic-poisoned 
locusts  on,  452. 
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catuastciis,  Anthrenus. 

caudatus,  Dacus  (Chaetodacus). 

Cauliflower,  pests  of,  in  Cyprus,  ft; 
C euthorrhynchus  quadridens  on,  in 
Denmark,  il3;  Eupilhecia  pul- 
chellata  on,  in  Malta,  262:  Plutella 
maculipennis  on,  in  New  South 
Wales,  127;  pests  of,  in  Poland, 
42;  pests  and  diseases  of,  in 
U.S.A.,  284.  349,  350,  44S. 

Caulophilus  latinasus,  in  stored 
ginger  in  Britain,  176. 

cautella.  Ephestia. 

Cavariella  capreae,  measures  against, 

in  Latvia.  232. 
cavus,  Dthrachys. 

Ceara  Rubber ^see  Manihot glaziovii) . 
Cebtio,  on  beet  in  Italy,  5fi£, 
Cecid  ymvia    tnalabarensis  (Pepper 

Gall  Fly),  in  S.  India,  183. 
Cecidomvia pint, on  pine  in  Germany, 

663. 

Cecidomyiids,  as  enemies  of  Aphids, 
108;  factors  governing  emergence 
oi,  632. 

Cedar.  Mlanje  (see  Wtddringtonta 
whytei). 

Cedar  Oil,  as  a  repellent  for  ants, 
545 ;  adhesiveness  of  arsenical 
dusts  containing,  212. 

cedaranus,  Bythoscopus. 

Cedrela  toona,  Acrocercops  hormista 
on,  in  India,  444;  Ceroplastes 
certfents  on,  in  Nyasaland,  428« 
424. 

Cedrus  atlantica,  Buprestid  on,  in 
N.  Africa,  180. 

Celatoria  diabroticae,  parasite  of 
Coleoptera  in  U.S.A.,  473,  62(L 

celebensis.  Brontispa  froggattt. 

Celerio  Imcata  (see  Daliphila). 

celeno,  Htppotion. 

Celery.  Lygus  pratensis  on,  in 
Bermuda,  615 :  Phaedon  tumi- 
dulus  on,  in  Britain,  1;  Apion 
apncans  on,  in  Czechoslovakia,  j 
95;  Lygus  kalmi  on,  in  Germany, 
9S5.\  Psila  rosae  on.  in  Norway, 
688;  pests  of,  in  U.S.A..  17,  18, 
878.  581,  582,  622;  insects  and 
diseases  of,  17»  18. 

Celery  Leaf-t>'cr  (see  Phlyctacnia 
rubipalis). 

Celes  variabilis,  in  W.  Siberia,  6. 

cellularis,  StericUphota. 

cellulosa.  Pulvinaria. 

Celosia  cristata,  Gonipterus  gibberus 
on,  in  Argentina.  126. 

ccllidis-gemma.  Pachypsylla. 

celtidis-mammn,  Pachypsylla. 

Celtis  occidi  Hlalis,  Pachypsylla  spp. 
on,  in  U.S.A.,  39£L 


Celtis  sinensis,  Coccids  on,  in  Japan, 

258. 

cembrae,  ips. 

Centeterus  alterneco-oratus,  sp.  n., 
parasite  of  Chilo  simplex  in  China, 
25L 

Centetes  madagascariensis,  destroy- 
ing Lachnosterna  in  Mauritius, 
141. 

Centipede,  Garden  or  Greenhouse 
(see  Scutigerella  immaculata), 

Cephalobus  elongatus,  parasitising 
Diatraea  saccharalis  in  Cuba,  214. 

cephalonica,  Corcyra. 

Cephalonomia,  bionomics  of,  in 
Australia,  199;  in  Italy,  451 ; 
parasite  of  Silvanus  surinamcnsis, 
199,  451 ;  possibly  parasitic  on 
Sitodrepa  panicea,  451. 

Cephalonomia  tarsalis  [kiefferi),  para- 
site of  stored  product  pests  in 
America,  fflft. 

cephalotes.  Atta. 

cephalus.  Nudobius. 

Cephonodes  hylas,  on  coffee  in 
Malaya,  58,  509,  593;  measures 
against, 

Cephonodes  kingi.  parasite  of.  in 

Queensland,  425. 
Cephus  cinctus,  on  cereals  in  N. 

America,  120.  328;  trap-crops 

for.  120. 

Cephus  pygmaeus  (European  Wheat- 
stem  Sawfly),  in  France,  238 ;  in 
Italy,  44,  526;  in  Poland.  J7i  in 
Russia,  321 ;  factors  affecting  in- 
jury by.  44,  321. 

Cerambyciil  ;  identified  species  of, 
on  apple  and  oak  in  S.  Carolina, 
215.  582. 

Cet^ambyx  heros,  on  oak  in  Jugo- 
slavia, 47. 

Cerambyx  scopolii,  on  apricot  m 
France,  282. 

Ceraphron  beneficiens  (see  Phanurus). 

Ceraphron  brachynteri  (see  Calli- 
ceras). 

ccrasi.  Magdalis  ;  Mysus  ;  Rhago- 
letis. 

cerasiops,  Picroscytoides. 

Ceratia  atripennis,  Reduviid  pre- 
dacious on,  on  cucurbits  in 
Malaya.  58. 

Ceratia  coffeae,  on  vegetables  in 
Malaya.  58,  363;  Reduviid  pre- 
dacious on,  58 ;  measures  against, 
3^ 

Ceratia  similis,  on  vegetables  in 
Malaya  and  Philippines.  58,  IDS ; 
Reduviid  predacious  on.  58. 

Ceratitis  capitata  (Mediterranean 
Fruit-fly),  in  S.  Africa,  420 :  in 
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Australia,  197.  2SQ ;  in  Bermuda, 
615:  in  Brazil.  1^  68L  71S; 
legislation  against  introduction  of, 
into  Canada,  21i  221;  in  France, 
283,  461;  in  Hawaii.  139,  252^ 
268.  34L  377.  m  631i  in 
Hungary,  525 ;  precautions 
against  introduction  of.  into 
Dutch  E.  Indies,  194:  in  Italy, 
179.  867.  457;  in  Malta.  260; 
legislation  against  introduction 
of,  into  Mexico,  858;  in  Palestine, 
661 ;  in  Spain,  91j  problem  of, 
in  U.S.A.,  20-22.  79.  109,  173. 
272.  322,  353.  378.  381.  491.  646. 
647,  574,  640 ;  legislation  n-spect- 
ing,  in  I  S  A..  22^  223^  272.  547; 
intercepted  in  California,  16; 
notice  of  distribution  of,  ^4; 
fof>d-plants  of,  21,  91,  173,  179. 
223.  233.  252,  253,  260,  341,  381. 
420,  461,  525.  547.  548.  631,  6fil : 
susceptibility  of  Guatemalan 
avocados  to,  877.  462 ;  investiga- 
tion of  possible  survival  of,  in 
Cilrtis  juice,  877:  bionomics  of, 
20,  179,  341,  378,  457 ;  parasites 
and  biological  control  of.  139, 
179.  200,  252.  34L  631i  other 
measures  against,  21.  179. 
197,  260.  272.  290.  367.  457.  542. 

Ceraiitis  rosa  (Natal  Fruit-fly), 
studies  on  baits  and  reju'llents 
for.  in  S.  Africa.  197,  384i  421: 
on  pear,  420. 

Ceratomegtlla  fuscilabris,  predacious 
on  Epilachna  corrupta  in  Con- 
necticut. 544» 

Ccratonta  siliqua,  Asphondylict  gen- 
nadii  on,  in  Cyprus,  4_;  Ptosima 
undicnnmaculaia  on,  in  Malta, 
261. 

ceratouiae,  Chio)iaspis. 

Ceratostomella  (Blue  Stain  Fungus), 
relation  of  bark-beetles  to,  on 
conifers  in  U.S.A..  110,  209. 

Ccrct  ris  btcornuta,  attacking  Spheiio- 
phoriis  maults  in  S.  Carolina,  217. 

Cercyon  aualis  (Jiavipcs),  on  cucum- 
ber in  greenhouses  in  Czecho- 
slovakia, 95. 

ccrealella,  Sitoitoga. 

ccrcalium,  Limothrtps. 

Cereals,  Lema  Hulatwpa  on,  in 
Britain,  460 ;  pests  of,  in  Bul- 
garia, 226 ;  wirewornis  on,  in 
Czechoslovakia,  295 ;  J'lpttla 
paludosa  on,  in  l>enmark,  48 ; 
pests  of,  in  Ciermany,  186.  696. 
697 ;  CI  t  phis  un  I  pit  net  a  on,  in 
Japan,  567;  Pynlla  on,  in 
Punjab,  463  :  pests  of,  in  Siberia, 


6.  53.;  pests  of.  in  U.S.A.,  384. 
6^;   distribution  of  Eurygaster 
I      spp.  on,  5,  366,  506;  relation  of 
,      thrips  to  white  ear  disease  of, 
697 ;  review  of  cultural  measures 
I      against  pests  of,  336.    (See  Maize, 
Wheat,  etc.) 
Cereals  (Stored),  pests  of.  and  their 
control,  19,  29,  285,  290,  805.  818, 
847.  408.  435.  444.  451,  457.  484. 
,      526.  535.  554.  608,  628.  647.  664. 
689.  700,  206. 
Cerna  basalts,  bionomics  and  con- 
trol of,  in  orchards  in  U.S.A.,  821. 
Ceresa  bubalus.  bionomics  and  con- 
trol of.  in  orchards  in  U.S.A.,  371. 
Cerens,  Pseudococcus  mamillariae  on, 
46. 

I  ceriferus.  Ceroplastes. 
i  Ceroeoccus,  species  of,  in  N.  Africa, 
214. 

Ceromasia  juvenilis,    parasitic  on 
Pyrausta    nubilalis,  considered 
distinct  from  C.  senilis,  440. 
Ceromasia    myoidaea,    parasite  of 

I  Pyrausta  nubilalis  in  Ontario,  llA. 
Ceromasia  (Lydella)  senilis,  in  Bul- 
garia, 225 ;  in  Hungary',  142 ;  in 
Jugoslavia,  149;  in  Russian 
Union,  145;  in  U.S.A.,  75^  584: 
parasite   of   Pyrausta  nubilalis, 

'  145i  147,  149,  225;  parasite  of 
other  Lepidoptera,  75,  584 ;  bio- 
nomics of.  160.  151;  characters 
of.  151 ;  C.  juvenilis  considered 
distinct  from.  440. 
Ceromasia  sphenophori,  establish- 
ment of,  against  Rhabdocnetnis 
obscura  in  Hawaii,  5ffl ;  effect  of 

'      temperature  on,  in  Queensland, 
102. 

I  ceroplastae,  Aneristus. 
j  Ceroplastes,  food-plants  and  control 
I      of,  in  New  Caledonia,  248. 
Ceroplastes  ceriferus,  bionomics  and 
control   of,    on   Citrus,  etc.,  in 
\V.  Australia.  289 :  parasites  of, 
in  Japan  and  China,  258.  220; 
I      forms  of,  on  coffee  and  Cedrela 
j      toona  in  Nyasaland,  423,  424. 
I  Ceroplastes  floridensis,  parasite  of, 
in  China,  3^;  on  guava  in  India, 
448;  on  Polygonum  equisetiforme 
in  Palestine,  Ml;  on  Citrus,  320. 
661. 

,  Ceroplastes  rubens,  parasites  of,  on 
,      Citrus  in  China,  S^L 
Ceroplastes  rusci,  in  N.  Africa,  85; 
in  France,  595 ;  on  fig  in  Turkey, 
parasitised  by  Scutellista 
cyanea,  85,  595. 
■  ceroplastis,  A  nicetus. 
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Ceroplastodes      cajani,  measures 

agamst,  on  Tephrosia  Candida  in 

Ceylon,  152. 
Ceroputo,  utilisation  of  Cryptolaemus 

montrouzieri  against,  on  cofiee  in 

Dutch  E.  Indies,  194. 
Cerotoma    trijurcata    (Bean  Leaf 

Beetle),  bionomics  and  control  of, 

in  U.S.A..  17,  473,  582, 
Cerotoma  uncicornis,  on  beans  in 

Brazil.  122. 
cervina,  Thosea. 

cespitana,  Argyroploce  {Olethreutes). 
Cetonia  aurata,  on  fig  in  Turkey.  SDfi. 
CexUhotrhynchus  assimilis,  on  broc- 
coli in  Britain,  461. 
Ceuthorrhynchus  cmitmctits,  on  cruci- 

fers  in  Denmark,  63^ 
Ceuthorrhynchus  gravis,  on  mango 

in  Bengal,  4^ 
Ceuthorrhynchus  jacovlevi,  on  onions 

in  Kussia,  82;  bionomics  of,  in 

Siberia,  54. 
Ceuthorrhynchus     quadridens,  on 

crucifers  in  Denmark,  48 ;  in 

Norway,  fiSS. 
Ceuthorrhynchus  suturalis,  on  onion 

in  Bulgaria, 
Ceylon,  coconut  pests  in,  Sl^  156. 

152 ;  miscellaneous  pests  in,  155- 

158.  558-559;  tea  pests  in,  30i 

10&  m  m  ML  ^ 

beneficial  insects  and  biological 
control  in.  156,  157,  158i  198. 
558.  559.  635 ;  establislimtnt  of 
Dactyhpius  opuntiae  against 
Opuntia  dillenii  in,  624. 
ceylonicus.  Calotermes  {Glyptotermes): 
Elasmus. 

Chaetadoretus  borneensis  (see  Adore- 
tus). 

Chaetexorista  javana.    parasite  of 

Setora  nitens  in  Malaya,  82;  in 

Dutch  £.  Indies,  82. 
Chaetocnema  aridula,  on  cereals  in 

Siberia,  7,  52. 
Chattocnema  concinna,  on  beet,  etc., 

in  Siberia,  522. 
Chaetocnema  hortensis,  on  wheat  in 

Siberia,  2. 
Chaetocnema  tibialis,  on  beet  in  Italy, 

561.  562;  measures  against.  562. 
Chaetodacus  (see  Dacus). 
Chaetogaedia  monticola,  in  Hawaii, 

5^ 

ChiUtopsis  fulviformis,  parasite  of 
Diatraea  saccharalis  in  Cuba.  168. 

Chaitophorus,  relation  of  ants  to,  in 
Colorado,  281 ;  Chrysopa  pre- 
dacious on.  on  cork  oak  in 
Morocco. 

(18396) 


Chalcids,  classification  of  European, 
827;  of  Australian  Museum,  562. 

Chalets  (see  Brachymeria). 

chalcographus.  Ips  {Pityogenes). 

chalcosoma,  Nodina. 

chalybacus,  Orcus. 

chaonia,  Drymonia. 

Charaxes  numenes,  on  Citrus  in 
Sierra  Leone,  98. 

Charops,  parasite  of  Parasa  vivida 
in  Nyasaland,  428. 

Charops  flavopetiolus,  sp.  n^  para- 
site of  Notohphus  posticus  in 
Formosa,  8. 

Chasmodon  apterus,  parasite  of  Con- 
tarinia  pyrivora  in  Italy,  181; 
parasite  of  Oscinellafrit  in  Russia, 

m 

Chauliognathus  pennsylvanicus,  at- 
tacking Lepidoptera  in  U.S.A., 

279.375. 
Cheiloneurus  chiaromontei,  sp.  n., 

parasite    of    Saissetia   oleae  in 

Eritrea,  214. 
Cheiloneurus  formosus,  parasite  of 

Lecanium  emerici  in  N.  Africa, 

85. 

Cheiloneurus  nagasakiensis,  sp.  n., 
parasite  of  Pseudococcus  in  Japan, 
258. 

Cheiloneurus  tenuicornis,  sp.  n.. 
parasite  of  Kermes  miyasakii  in 
Japan,  258. 

Cheimatobia  brumata  (Winter  Moth), 
tests  of  tar  distillates  on,  in 
Britain.  496 :  in  orchards  in 
Czechoslovakia,  665;  in  Den- 
mark. 48:  in  France,  298;  in 
Germany.  188»  3^  662;  in 
Norway,  6^;  in  Switzerland, 
178 :  measures  against,  43,  178. 
293.  332. 

Chelifer  scuipturatus,  relation  of,  to 
bees  in  S.  Africa,  9. 

Chelinidea  tabulata,  establishment 
of,  against  prickly-pear  in 
Australia,  2^ 

chelonioides,  Eucalymnatus. 

Chelonogastra,  characters  distin- 
guishing Philomacropioea  and, 
25& 

Chelonus,  parasite  of  Phthorimaea 
operculella  in  Mauritius,  104; 
parasite  of  Chilo  loftini  in  Mexico, 
576. 

Chelmms  blackburni,  hosts  of,  in 

Hawaii,  252.  5ffi. 
Chelonus  chilonis,  sp.  n^  parasite  of 

Chilo  simplex  in  China  and  Japan, 

251. 

Chelonus  hiemalis,  sp.      parasite  of 

4 
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Argyresthia  chrysidella  in  France, 

Chelonxis  munakatae,  C.  chilonis 
probably  recorded  as, 

chenopoiiii,  Eutettix. 

Chenopodium  album,  Eutettix  cheno- 
podii  on,  in  Kansas,  llfi. 

Chermes,  Dioryctria  abietella  in  galls 
of,  on  spruce  in  Korea,  5S3 ;  bio- 
logical races  in,  692. 

Chermes  abietis,  on  spruce  in  U.S.A., 
852.  543 ;  bionomics  of,  352. 

Chermes  cooleyi,  on  spruce  in  Con- 
necticut. 548. 

Chermes  piceae,  on  spruce  in 
Britain.  4fll, 

Chermes  pinicorticis,  on  pine  in 
U.S.A.,  853.  543 ;  bionomics  and 
control  of,  353. 

Chermes  similis,  bionomics  of,  on 
spruce  in  Michigan.  252. 

chermesina,  Novius  {Vedalia). 

Cherry,  pests  of,  in  Bulgaria.  95. 
22&.\  p>ests  of,  in  Canada,  SO^  117« 
343 ;  Eucosma  prognathana  on,  in 
China,  192 ;  Cheimatobia  brumata 
on,  in  Czechoslovakia,  665 ; 
Monema  on,  in  Formosa,  &;  pests 
of,  in  France,  233,  505 ;  pests  of, 

*  in  Germany.  93.  180,  236,  662: 
Lecaniiim  corni  on,  in  Jugoslavia, 
605 ;  pests  of,  in  Norway,  ffl8 ; 
pests  of,  in  Poland,  47;  pests  of, 
in  Switzerland,  gS^lTfi;  Scolytus 

'  ma'i  on,  in  Turkey,  5;  pests  of, 
in  U.S.A..  78.  204.  446.  491.  541. 
542.  58Q;  Sotolophus  antiquus 
intercepted  on,  in  Connecticut, 
544;  spray  schedule  for,  in  New 
Jersey,  216* 

Cherry.  Choke  (see  Prunus  melano- 
carpa). 

Cherry.    Jerusalem    (see  Solanum 

pseudocap<iicum). 
Cherry,    Wild   Sand    (see  Prunus 

pumila). 

Cherr\'  Aphis.  Black  (see  Mysus 
W  cerasi  ). 

Cherry  Blossom  Moth  (see  Argyres- 
thia ephippiella). 

Cherry  Fruit-tlies  (see  Rhagcktis 
spp.). 

Cherry  Fruit  Worm  (see  Cydia 
packardi). 

Chestnut  {Castanea),  Curculio  spp. 
on,  in  Canada,  112.  112;  l  is- 
cheria  complanella  on.  in  Italy, 
288 ;  Anomala  cuprea  on.  in 
Japan,  8 ;  Xestobium  rufovillosum 
in  timber  of,  in  Russia.  188; 
pests  of.  in  U.S.A.,  112-114.  879. 
580. 


I  Chestnut,  Horse  (see  Aesculus). 

I  Chestnut  Curculio,  Larger  (see 
Curculio  proboscideus). 

'  Chestnut    Curculio,    Lesser  (see 

j      Curculio  auriger). 

,  Chestnuts,  Cydia  intercepted  in,  in 

I  California,  15;  treatment  of, 
against  Curculio  spp.,  118. 

;  chiaromontei,  Cheiloneurus. 

I  Chickrassia  tabularis,  Zeuzera  coffeae 
on,  in  Ceylon,  15fi- 
Chile,  fruit  pests  in,  ^4,  ^0,  716 ; 
miscellaneous  pests  in,  322,  45fi; 
Camaromyia  bullans  probably  in- 
troduced into  New  South  Wales 

I      from,  524. 
Chilli  Pepper  (see  Capsicum). 
Chilo,  intercepted  in  rice  straw  in 
California,  15;   parasites  of,  on 
Sorghum  in  Nyasaland,  424. 

i  Chilo  infuscatellus,  parasite  of.  in 
Formosa,  8. 
Chilo  lojtini,  bionomics  of,  on  sugar- 

I     cane  in  Mexico,  576;  Tricho- 

I     gramma   minutum    of  doubtful 
value  against,  577. 
Chilo  oryzae,  considered  a  synonym 
of  C.  simplex,  615. 

I  Chilo  simplex  (Rice  Moth  Borer),  in 
China,  251;  in  Formosa.  8,  88. 
510;  in  Hawaii,  257;  in  Japan, 
33  35. 115. 139. 190. 251. 614, 615. 
658 :   in  Korea,  88 :   in  Philip- 

\  pines,  615 ;  bionomics  of,  33-35, 
190.   614.   658 ;    parasites  and 

I      biological  control  of,  8,  115.  189« 

;  25L  257,  510,  615;  other  mea- 
sures against,  34;  C.  oryzae 
considered  a  synonym  of,  615; 
C.  zonellus  confused  with,  28,  61&. 
Chilo  zonellus,  bionomics  of,  on 
sugar-cane  in  Punjab,  2S.I  con- 

I      fused  with  C.  simplex,  28.  615. 
Chilocorus,  predacious  on  Coccids  in 

China.  SS^L 
Chilocorus  angolensis,  breeding  of, 
against  Pseudococcus  lilacinus  in 
Kenya.  5^ 
Chilocorus  bipustulatus,  in  N.  Africa, 
84.  261;  in  France,  564;  migra- 
tions of,  in  Mediterranean,  261 : 
predacious     on     Aphids  and 
Coccids.  84,  261.  564. 
Chilocorus  circumdatus,  predacious 
on  Coccus  vtridis  in  Hawaii,  252. 

.  Chilocorus  kuwanae,  predacious  on 
Coccids  in  China.  ^Q. 

I  Chilocorus  rubidus,  predacious  on 
Eriosoma   lanigerum    in  Japan. 

I  612. 

!  Chilocorus  similis,   predacious  on 
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Eriosonta   lanigerum   in  Japan, 

Chilomenes  lunala  (see  Cydonia). 
Chiloneurinns  microphagus,  parasite 
of  Lepidosaphes  uhni  in  N.  Africa, 

chilonis.  Angitia  (Diodes)  ;  Chelonus, 
China,  Cyrtotrachelus  longimanus  on 
bamboo  in,  535;  Lymantriid  on 
elm  in,  509 :  fruit  pests  in,  192«  j 
aifl;    vegetable  pests  in,  888«  ; 
534;    beneficial  insects  in.  251.  ' 
820,  338,  509-    (See  Manchuria.) 
Chinch    Bug,   False    (see  Nysius 
ericae). 

chinensi.'i,  Casca ;  Cremastus  [Cre- 
mastidea)  :  Oxya  (see  O.  velox). 

Chinese  Indigo  (see  Polygonum 
tinctorium).  j 

chionaspidis,  Arrenophagus.  ' 

Chionaspis  berlesei,  parasites  of,  in 
N,  Africa  and  France,  85^  594- 

Chionaspis    ceratoniae,    parasitised  ' 
by  Prospaltella  in  N.  Africa,  86-  | 

Chionaspis  citri  (see  Prontaspis).  j 

Chionaspis  euonymi,  parasite  of,  in  i 
France.  595.  i 

Chionaspis  Upineyi,  on  cork  oak  in  I 
Morocco,  &L  I 

Chionaspis    pinifoliae,  introduced 
into  Britain  on  pine  seedlings,  i 
2^;   bionomics  and  control  of, 
on  conifers  in  U.S.A.,  353.  545« 

Chionaspis  fitchiei,  sp.  n^  on  coffee 

in  Sierra  Leone  and  Tanganyika,  \ 

830.  I 
Chionaspis    striata,    Pharoscymnus  \ 

predacious  on,  in  N.  Africa,  84.  j 
Chionaspis  tegalensis,  on  sugar-cane 

in  Mauritius,  BfiO. 
Chionaspis  theae  (see  Pinnaspis). 
Chlaenins  pallipes,  predacious  on 

Scotinophara  lurida  in  Japan,  592- 
Chloiphora   bicolorana   (see  Hvlo- 

phtla). 
chlorana,  Farias, 
chlorea.  Sphingomorpha. 
Chloridea  (see  Heliothis).  • 
Chlorine,   increasing  solubility  of  i 

rotenone,  9SA^  \ 
chloris.  Mylothris. 
Chlorita  (see  Empoasca). 
chlorizans,  Boris. 

Chloro  P-Xitrc)toluene,  as  a  green- 
house fumigant  against  mites, 
599- 

Chlorobenzene,  increasing  solubility 

of  rotenone,  689- 
Chloroclystis  rectangulata,  on  cherry 

in  Norway.  ^8. 


Chloroform,  as  a  solvent  of  rotenone, 
689- 

Chloropicrin.  for  fumigating  ants' 
nests,  224;  against  pests  of 
stored  products,  etc.,  ^  129,  318, 
408.  452;  doubtful  value  of,  as 
a  grain  fumigant,  818 ;  carbon 
dioxide  increasing  effect  of,  408; 
vacuum  fumigation  with,  408; 
new  apparatus  for  fumigation 
with,  ^7 ;  decomposition  of,  by 
heat  or  contact  with  metals,  121 ; 
in  formula  for  emulsion  against 
white  grubs,  614. 

Chloropids,  assemblage  of,  440- 

Chloropisca  (Chlorops)  glabra,  on 
cereals  in  \V.  Siberia,  53- 

Chlorops  notata,  on  cereals  in  W. 
Siberia,  53- 

Chlorops  iaeniopus  [pumilionis),  on 
cereals  in  Germany,  186;  in 
Latvia,  £32 ;  in  Moravia,  440 ;  in 
Poland,  47j  in  W.  Siberia,  58; 
bionomics  of,  186.  440;  suscepti- 
bility of  varieties  of  barley  to, 
232. 

chloropyga,  Chrysomyia. 
Chlorotettix  viridius.  on  cranberry  in 

New  Jersey.  278^ 
Chocolate,  pests  of,  in  Britain,  422 ; 

ethylene  oxide  impairing  flavour 

of,  628- 

Choke  Cherry  (see  Prunus  tnelano- 
carpa). 

Chorizagrotis  auxiliaris,  in  Montana, 
540;  inllucnce  of  situation  on 
light  traps  for,  540;  forms  and 
synonymy  of,  630. 

Chorthippus  albomarginatus.  in 
Siberia,  6,  50 ;  bionomics  and 
control  of,  50. 

Chorthippus  apricarius,  in  Siberia, 
5.  6. 

Chorthippus  biguttulus,  in  E.  Siberia, 
5. 

Chorthippus  (Stauroderus)  miramas, 

egg-pods  of,  670. 
Chorthippus    scalar  is,    in  Siberia, 

5-  6. 

Chorthippus  vagans,  in  Poland,  236. 
Chortoicetes    terminifera,  measures 

against,  in  W.  Australia,  290. 
Chortophila  (see  Phorbia). 
Chortophila  brunnescens  (see  Hyle- 

myia). 

Chromocryptus  nusorufus,   sp.  n.. 

possibly  parasitic  on  Trypetid  in 

Mexico,  115. 
Chromoderus  fasciatus,  on  beet  in 

Italy.  563. 
Chrotogonus     rendalli,  measures 
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against,  in  tobacco  seedbeds  in 
Nyasaland,  ISfl. 

Chrysanthemum,  pests  of,  in  Britain, 
330, 600 ;  new  Aphid  on,  in  Japan, 
521 ;  Lamprosema  indicata  on,  in 
Madras,  57 ;  Aphids  on,  in  New 
South  Wales.  60 :  Diarihronomyia 
hypogaea  on,  in  greenhouses  in 
Pennsylvania,  22. 

Chrysanthemum  [Pyrethrum)  cinera- 
riaefolium,  Tetranychus  telarius 
on,  in  Britain,  461;  cultivation 
of,  for  pyrethrum  {q.  v.),  136.  639. 

Chrysanthemum  indicum,  Gonipterus 
gibberus  on,  in  Argentina,  128; 
Tekphorus  on,  in  greenhouses  in 
Germany,  ^1 ;  sensitive  to  HCN, 

Chrysanthemum  Midge  (see  Diar- 
throwmyia  hypogaea). 

chrysidella,  Argyrcsthia. 

chrysippus.  Danaida  {Danais). 

chrysitis,  Phytometra. 

Chrysobalanus,  possibly  a  food- 
plant  of  Ceratitis  capitata,  2L 

Chrysobothris  pubescens,  on  straw- 
berry in  U.S.A..  380. 

Chrvsoclista  lineella,  on  lime  in  New 
York,  380. 

Chrysolophus  spectabilis,  on  Acacia 
pycnantha  in  Australia,  fiO. 

Chrysomelids,  of  Samoa,  40. 

chrysomelina,  Epilachna. 

chrysomphali,  Aphelinus. 

Chrysomphalus  ansei,  measures 
against,  on  coconut  in  Seychelles, 
105. 

Chrysomphalus  aonidum,  auct.  (see 
C.  ficus). 

Chrysomphalus  aurantii  (Citrus  Red 
Scale),  bionomics  of,  in  Australia, 
445.  653;  in  China,  320;  legisla- 
tion against,  in  Mexico,  358;  in 
Mozambique,  8;  in  Palestine, 
661 :  in  S.  Rhodesia,  634;  in 
U.S.A..  41. 67. 203. 303.  372. 624; 
factors  favouring  attacks  of,  634. 
661 ;  natural  enemies  of,  320, 
625;  races  of,  in  relation  to 
Comperiella  bifasciata,  602 ;  mea- 
sures against,  308,  872,  445^  624. 
634,  6^ ;  factors  afiecting  resist- 
ance of.  to  HCN,  41,  253,  692. 

Chrysomphalus  aurantii  citrinus, 
parasite  of,  in  Texas,  625. 

Chrysomphalus  dictyospermi,  in  N. 
Africa.  M3  85i  86;  on  Citrus  in 
China,  320;  on  Citrus  in  Malta, 
260.  262;  on  coconut  in  Sey- 
chelles, 105;  food-plants  of,  in 
U.S.A.,  16j  382;  precautions 
against    introduction    of,  into 


I  California,  15;  on  cork  oak,  86; 
I     natural  enemies  of,  84,  85,  320; 

measures  against,  15,  105,  260. 
I  262. 

'  Chrysomphalus  ficus,  in  N.  Africa, 

'  84,  85i  in  China.  320:  in 
Florida.  246. 304 ;  in  Mozambique, 
8j  in  Palestine,  199.  661 ;  in 
Philippines,  108;  in  Seychelles, 
105 ;  on  Citrus.  8,  199,  ^6,  304. 

'     320,  661 ;  on  coconut,  105.  108 ; 

I  natural  enemies  of,  84,  85,  3^; 
measures  against,  105.  199.  246. 
304. 

I  Chrysomphalus  misrae,  sp.  n^^  on 
Tamarindus  indica  in  India,  880. 
Chrysomphalus  rossi,  variation  and 

distribution  of, 
Chrysomphalus  rossi  var.  colae.  n^ 
on    Cola    acuminata    in  Sierra 
Leone,  330. 
Chrysomphalus  rossi  var.  musae,  n^ 
on  banana  in  Tanganyika,  330. 
;  Chryfiomyia  chloropyga,  Mesocomys 
pulchriceps  probably  erroneously 
I      recorded  as  parasitic  on,  in  S. 
{      Africa.  425. 

'  Chrvsopa.   in   Rhodesia,   298;  in 

U.S.A..  68,  69,  77,  37L  683; 

liberation  of,  against  Pseudo- 
coccus  gahani,  77 ;  destroying 
Aphids  and  Membracids.  298. 
321 ;  taken  in  baits  for  Cydia,  68, 
69,  683. 

Chrysopa  formosa,  predacious  on 
Eriosoma  lanigerum  in  Germany, 

I  Chrysopa  microphya,  predacious 
on  Toxoptera  aurantii  in  Hawaii, 
252. 

'  Chrysopa    perla,    predacious  on 
I      Pieris  brassicae  in  Russia,  238. 
Chrysopa  prasina  var.  abdominalis, 

predacious  on  Eriosoma  lanigerum 

in  Germany,  M4. 
Chrysopa  septempunctata,  bionomics 

of,  in  France,  564;  in  Germany, 

^4;    predacious   on  Eriosoma 

lanigerum.  294.  564. 
Chrysopa    septempunctata  cognata, 

predacious  on  Eriosoma  lanigerum 

in  Japan,  614. 
Chrysopa  vulgaris,   predacious  on 

Aphids  in  Morocco  and  France, 

88,  564. 

Chrysopa  walkeri,  predacious  on 
Eriosoma  lanigerum  in  France, 
564. 

Chrysopogon  '  gryllus,  locusts  asso- 
ciated with,  in  Madagascar,  104. 

chrysorrhoea.  Arctornis ;  Euproctis 
(see  Nygmia  phaeorrhoea). 
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Chrysothamnus,  Porosagrotis  ortho- 
gonia  on,  in  Montana,  622< 

Cicada  pieheja,  on  fig  in  Turkey,  205. 

Cicada,  Dog-day  (see  Tibuen  cani- 
cular is). 

Cicada,  Periodical  or  Seventeen- 
year  (see  Tibicen  septemdecitn). 

Cicadella,  on  potato  in  Peru,  581. 

Cicadella  (Tettigoniella)  spectra, 
fungus  infesting,  on  rice  in  Ceylon, 
158. 

Cicadula  sexnotata,  in  Bulgaria,  225 ; 
in  Germany,  186;  in  E.  Siberia, 
5 ;  food-plants  of,  in  U.S.A.,  IT^ 
18.  278;  on  cereals.  5,  186^  225; 
relation  of,  to  plant  diseases,  IT^ 
18 ;  bionomics  of.  18, 186,  2^ 

Cicadulina  mbila,  new  parasite  of, 
in  Natal,  4^ 

cicadulinae,  A  nagrus. 

Cicrr  arietinum.  pests  of.  in  Punjab, 

cichorii,  Mylabris. 

Ciconia.  destroying  locusts  in  Africa, 

102.  53(L 
ciliata,  Corythaica. 
cilicrura,     Phorbia  {Chortophila, 

Hylemyia). 
cimbicis,  Sarcophaga. 
Citnex  Uctnlarius,  tests  with  ethylene 

oxide  against,  £28. 
Cinchona,  pests  of,  in  Dutch  E. 

Indies,  194,  654 ;    pests  of,  in 

Malaya.  58;  avoided  by  Schisto- 

cerca  gregaria  in  Tanganyika,  524. 
Cinchona  caiisaya.  Coccus  viridis  on, 

in  Ceylon,  5(ffi< 
cinchonae,  Helopeltis. 
cincttceps,  Nephotettix  apicalis. 
cinctus,     Anthonomus :      Cephus ; 

Emphyius. 
Cineraria,  Brotolomia  meticulosa  on, 

in  France.  23. 
cinerea.     Agallia ;     Pholidoptera ; 

Zeuxia. 
cinereus,  Oliartts. 
cingulata.  Khagoletis. 
cmgulatxis,  Dysdercus. 
Cinnabar  Moth  (see  Tyria  jacobeae). 
cinnanwmi .  Rhynchites. 
Cinnamomum,  Psyllids  on,  in  Japan, 

258. 

Cinnamomum  camphora  (Camphor), 
pests  of,  in  Dutch  E,  Indies.  862« 
534 ;  pests  of,  in  Malaya.  58. 

Cinnamomum  pedunculatum,  Asura 
dharma  on,  in  Japan.  1D8. 

Cinnamon,  pests  of.  in  Malaya.  58> 

ciopkaloi,  Elasmus. 

circumdatus.  Chilocorus. 

circumflexus,  Myzus. 

circumscriptus.  Rkogas. 


I  Cirphis,  on  rice  in  Assam,  242. 
Cirphis  leucosticha,  bionomics  of,  on 

maize  in  S.  Africa,  560. 
Cirphis   unipuncta,   on  potato  in 

Colombia.  18;  food-plants  of,  in 

Japan.  562. 
Cirphis  zeae,  in  stored  maize  in 

Italy,  526. 
cirphis.  Archytas. 

Cirrochroa  thais  lanka,  on  Hydno- 
carpus  ivightiana  in  Ceylon,  558. 

Cirrospilus,  parasite  of  Tischeria 
complanella  in  Italy,  ^8. 

Cirsium,  Cleonus  piger  on,  in  Central 
Europe,  470. 

Citral,  repellent  to  cutworms,  86^ 

citrana,  Tortrix. 

citrella,  Phyllocnistis. 

citri,  Dialeurodes  ;  Dicopus  ;  Lepto- 
mastix  ;  Paratetranychus:  Prays: 
Prontaspis  {Chionaspis)  ;  Pseudo- 
coccus  ;  Scirtothrips. 

Citricola  Scale  (see  Coccus  pseudo- 
magnoliarum), 

citricola,  Adoretosoma  ;  Coccus  (see 
C.  magnoliarum). 

citrifolii,  Dialeurodes. 

citrinus,  Aspidioiiphagus  ;  Chrysom- 
phalus  aurantii. 

Citronella  Oil,  slightly  repellent  to 
Ceratitis  rosa,  197 ;  attracting 
males  of  Dacus  zonatus,  ^ 

Citrophilus  Mealybug  (see  Pseudo- 
coccus  gahani). 

Citrus,  new  Thysanoptera  on,  in 
S.  Africa,  241;  pests  of.  in 
Australia,  60^  195,  289,  339,  445. 
658;  Lepidosaphes  beckii  on,  in 
Bermuda,  615 ;  pests  of,  in 
Brazil,  173.  359;  Parlatoria  per- 
gandei  introduced  into  Britain  on 
fruits  of,  22S.i  Myllocerus  on,  in 
Ceylon.  156 ;  I  eery  a  purchasi  on, 
in  Chile,  450;  Coccids  on.  in 
China,  815;  pests  of,  in  Belgian 
Congo,  26Q;  weevil  on,  in  Cook 
Islands,  IQ;  pests  of.  in  Hawaii. 
252.  253.  377 ;  pests  of,  in  India, 
29,  IW,  242,  444 J  Ceratitis 
capitata  on,  in  Italv,  179;  pests 
of,  in  Japan,  108,  i9L  l?2i  258. 

precautions  against  intro- 
duction of  Dacus  dorsalis  into 
Japan  on,  30 ;  pests  of,  in  Malaya, 
58,  568 ;  pests  of,  in  Malta,  260^ 
261.  262;  Aphis  tavaresi  on,  in 
Mauritius,  559 ;  legislation  against 
pests  of.  in  Mexico.  258 ;  pests  of, 
in  Mozambique,  8;  Ceroplastes 
on.  in  New  Caledonia.  244 ;  Coccus 
hespertdum  on,  in  New  Zealand, 
488;  pests  of,  in  Palestine.  199. 
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6fiQ;  pests  of,  in  Peru,  174;  pests 
of,  in  Philippines,  108 :  not  at- 
tacked by  Anaslrepha  fraterculus 
in  Porto  Rico.  165 ;  pests  of,  in 
S.  Rhodesia,  633.  701.  202 ;  pests 
of,  in  Sierra  Leone,  98i  98; 
Schistocerca  gregaria  on,  in  Tan- 
ganyika. 524 ;  pests  of,  in  U.S.A.. 
15.  21.  22.  41.  66.  67.  77. 110. 171. 
202.  203.  206.  246.  272.  282.  303. 
304.  305.  345.  353.  371.  372.  491. 
546.  547.  548.  572.  573.  619.  624. 
625.  709 ;  regulations  relating  to 
Ceratitis  capitata  on,  in  Florida, 
^  272»  647,  548;  pests  inter- 
cepted on,  in  California  and 
Hawaii.  15,  468;  distribution  of. 
in  relation  to  p>ests,  305.  661 ; 
investigation  on  possible  survival 
of  Ceratitis  capitata  in  juice  of, 
377;  value  of  biological  control 
of  pests  of,  306  ;  developments  in 
fumigation  of.  303 :  tank  mixture 
method  of  using  oil  sprays  for, 
481 ;  insecticides  and  injury  to, 
ITL  203,  304,  340,  372,  490.  619. 

m. 

Citrus  australasica,  Uracanlhus 
cryptophagus  on,  in  Australia,  6{L 

Citrus  Aphis,  Green  (see  Aphis 
spiraecola). 

Citrus  Scab  Fungus  (see  Sphaceloma 
fawcetti). 

Citrus  Scale,  Grey  (see  Coccus 
pseudomagnoliarutn). 

Citrus  Thrips  (see  Scirtothrips 
aurantii  and  S.  citrt). 

Cladius  pectinicornis,  on  strawberry 
in  Britain,  461* 

Clania  mitiuscula,  parasites  of,  in 
Formosa,  8, 510. 

claripalpis,  Paratheresia. 

claripetinis,  Elasmtts  ;  Phorocera. 

Claudius,  Heteroligus. 

clavicornis,  Eustalocerus. 

claviger,  Andricus  ;  Leptocryptus  ; 
Metaphycus. 

clavigera,  Holymenia. 

clavipes,  Acanthoderes. 

Clay  Weevil  (see  Otiorrhynchus  singu- 
lar is). 

clematicola,  Eriosoma. 

Clematis  fouriana,  Eriosoma  clemati- 
cola on,  in  Formosa,  666. 

Clematis  vitalba,  Pyrausta  nubilalis 
on,  in  Hungary-,  147. 

Cleonus  mendicus  (see  Conorrhyn- 
chus). 

Clfovu'i  piger.  found  among  stored 
beans  in  New  York,  420;  food- 
plants  of,  in  Central  Europe,  470. 


Cleonus  punctiventris  (see  Bothyno- 
deres). 

Cletus  punctiger,  on  rice  in  Malava, 

Cleyera  ochtiacea,  Asura  dharma  on, 

in  Japan.  108. 
Clidemia  hirta.   thrips  on,   in  Br. 

Guiana.  616;  insects  destropng, 

in  Trinidad  and  their  introduction 

into  Fiji.  10,  40,  358,  616,  612- 
clisiocampae,  Miotropis. 
Clistopyga  incitator,  parasite  of  An- 

thonomus  cinctus  in  France.  515. 
Clistopyga  sauberi.  parasite  of  Tetro- 

pirtm  gabrieli  in  Central  Europe, 

24. 

Clitoria  laurifolia,  not  attacked  by 

Exopholis  hvpoleuca  in  Dutch  E. 

Indies,  28L" 
Clitoria       ternata,  Physomerus 

grossipes  on,  in  Malaya,  243* 
Closterocerus  trifasciatus,  parasite  of 

Tischcria  complanella.   in  Italy, 

263. 

Clothes  Moths,  measures  against. 
196.  367.  648.  (See  Tineola  bi- 
selliella  and  Trichophaga  tapet- 
I  zella.) 

clotho.  Theretra, 

Clouded  Drab  Moth  (see  Monima 
incerla). 

Clover  {Tri  folium),  pests  of,  in 
Australia,  139.  588 ;  Apion  virens 
on,  in  Austria.  699 ;  Thrips 
iabaci  on,  in  Bulgaria,  163; 
Dasyneura  leguminicola  on,  in 
Canada,  13;  pests  of,  in  Czecho- 
slovakia, 96,  296 ;  Tipula  on,  in 
Germany.  614 ;  Apion  apricans 
on,  in  Siberia,  63;  pests  of,  in 
U.S.A.,  13, 171. 216. 249. 360. 381. 
890.  391.  478.  489:  re\new  of 
cultural  measures  against  pests  of, 
886;  susceptibility  of  varieties  of, 
to  pests.  15,  14,  381.  489;  as  a 
bait  for  wireworms,  248;  resis- 
tant to  Agriotes  mancus.  480* 

Clover,  Alsike  (see  Trifoltum  hy- 
bridum). 

Clover.  Mammoth  (see  Tri/olium 
medium). 

Clover,  Subterranean  (see  Trifolium 

subterraneum). 
Clover  Flower  Midge  (see  Dasyneura 

leguminicola). 
Clover  Leaf  Caterpillar  (see  Argyro- 

piocc  cespitana). 
Clover  I^af  Tyer  (see  Anchylopera 

angulifasciana). 
Clover  Root  Curculio  (sec  Sitona 

hispidula). 
Cloves,  as  a  repellent  for  ants.  B48; 
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oil  of,  as  an  attractant  for  fruit- 
flies.  187. 

clypealis.  Jdiocerus. 

Clysia  ambiguella  (Vine  Moth),  in 
Bessarabia,  in  France,  jjfiS; 

m  Germany.  188.  886;  in  Italy, 
45 ;  in  Spain,  91 ;  in  Switzerland. 
804 ;  bionomics  of.  91^  604 ;  bio- 
logical control  of,  133 ;  other 
measures  against,  46i  866.  604. 

Cneorane  modesta,  on  green  manure 
plants  in  Malaya.  58. 

Cnephalia  bucephala,  parasite  of 
Noctuids  in  Russia,  f^uL 

Cnephasia  louf^nna,  on  strawberry 
in  Oregon.  380. 

Cnephasia  wahlbomiana,  on  flax  in 
Latvia.  214. 

Ciiestispa,  gen.  now,  4$fl. 

Cucstrspa  darwini.  sp.  on  Cym- 
botonta  in  Brazil,  426. 

Cnestispa  (Acanthodes)  flavipes,  426^ 

Cnidocampa  Havescens,  in  Formosa, 

coangustaia.  Nomadacris  (see  N. 
septentfasciaia). 

coarctata,  Hylemyia  ;  Scolinophara. 

coccidipha'^us.  Phaenodiscus  ;  Pro- 
lyndarichus. 

Coccids  (see  Scale  Insects). 

Coccinella  decempunctata,  natural 
enemies  of,  in  Germany,  622. 

Coccinella  inequalis  (see  Coelophora). 

Coccinella  septempnnctata,  in  France, 
564;  of  little  importance  in 
Germany,  ^6;  in  Japan,  618; 
migrating  to  Malta  from  Libya 
and  Sicily.  261 ;  predacious  on 
Aphids,  261.  486.  564.  618. 

Cocctnella  undecimpunctata,  intro- 
duced into  New  Zealand  against 
Aphids,  4^ ;  parasite  of,  428. 

coccinellae,  Dinocampus. 

Coccinellids,  value  of,  against  Aphids 
in  Germany,  436,  568 ;  feeding  on 
fungi  in  Japan,  208 ;  food  and 
classification  of, 

Coccobacillus  ellingeti,  experiments 
with,  against  Pyrausta  nubilalis, 
148.144. 

Coccobcutllus  gibsoni,  sp.  n^  experi- 
ments with,  against  Pyrausta 
nubilalis,  148. 

Coccomytilus  (see  Lepidosaphes). 

Coccophagoides  sintilis  {ilicis),  asso- 
ciated with  Targionia  viiis  in 
France,  594. 

Coccophagus,  parasite  of  Coccids  in 
China.  320. 

Coccophagus  gurneyi,  liberation  of, 
against  PseuUococcus  gahani  in 
California,  72* 


Coccophagus  insidiator,  parasite  of 

Eriococcus  henryi  in  France,  504. 
I  Coccophagus  lunulatus,  parasite  of 
I      Coccids  in  N.  Africa,  85. 
I  Coccophagus  niger,  parasite  of  Stotzia 

striata  in  N.  Africa,  85- 
'  Coccophagus  sculellaris,  parasite  of 

Pulvinaria    in    N.    Africa  and 

France,  85^  584. 
Coccotrypes    dactyliperda,  Scolytid 

allied  to,  on  Phyt^lephas  macro- 

carpa  in  Ecuador,  25&. 
!  Coccotrypes  pygmaeus,  on  date  palm 

in  Hawaii,  254. 
Coccotrypes  theae,  sp.  n^.  on  tea  in 

Ceylon,  30* 
I  Coccus,  on  Citrus  in  China,  820. 

Coccus  citricola  (seeC.  magnoliarum). 
\  Coccus  hesperidum,  45 ;  in  N.  Africa, 

85;  in  California,  TOO ;  in  China, 
i  820;  in  Japan,  258 ;  in  New 
I  Zealand,  428 ;  bionomics  and 
I      control  of,  in  S.  Rhodesia,  634; 

ants  associated  with,  on  fig  in 
!  Turkey,  205 ;  on  Citrus,  820^ 
I      428,  634;  parasites  of.  86,  258. 

320.  428;  characters  of,  208. 
!  Coccus     pseudomagnoliarunt,  on 
I      Citrus  in  U.S.A.,  ^  ^  709; 
I      measures    against.    202.  6^; 

characters  of,  209. 
I  Coccus  viridis,  on  Cinchona  calisaya 
I      in  Ceylon,  559 ;    in  Dutch  E. 
j      Indies'  382,  363  ;  in  Hawaii,  252 ; 

in  Maduga,scar,  508 ;  in  Tan- 
ganyika, 422;   on  Citrus,  252; 

on  coffee,  252,  262,  422,  ^; 

bionomics   of,   252.   363.  Siffl; 

measures  against,  422.  509. 
coccus,  Dactylopius. 
\  cochleariae,  Phaedon. 
I  cockerelli,  Paratrioza. 
,  Cockscomb  Elm  Gall  (see  Colopha 

ulmicola). 
Cockspur  Thorn  (see  Crataegus  crus- 
I  gallt). 

Coconut,  pests  of,  in  W.  Africa,  98, 
j  330.  426;  pests  of,  in  Ceylon.  81, 
I     82. 152;  pests  of,  in  Fiji. 10.  510. 

612 ;  pests  of,  in  Br.  Guiana,  271. 

712;  pests  of,  in  Hawaii,  11, 
'  254 ;  Nephantis  serinopa  on,  in 
I      S.  India,  193.  532;  pests  of,  in 

Dutch  E.  Indies.  88,  194,  287; 

locusts  on,  in  Madagascar,  27; 

pests  of,  in  Malaya.  57,  58,  82, 

208.  509.  593.  611.  652;  pests  of, 

in    New    Caledonia,    610.  555; 

pests  of,  in  Philippines.  108.  6!^; 
i  Coccids  on.  in  Seychelles.  1Q5; 
I      new    Coccids    on,    in  Solomon 
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Islands.  425 ;  Castnia  licus  on,  in 
Trinidad,  261L 

Coconut  Leaf  Moth  (see  Artona 
catoxantha). 

Coconut  Moth,  Purple  (see  Levuana 
iridescens). 

Coconut  Scale  (see  Aspidiotus  des- 
tructor). 

Coconut  Spike  Moth,  Greater  (see 
Tirathaba  rufivena). 

Coconut  Stem  Borer  (see  Castnia 
daedalus). 

Coconut  Oil,  unsatisfactory  for  pre- 
venting infestation  of  apple  buds 
by  Cecidomytids,  385. 

Coconut  Oil  Soap,  against  PopilHa 
japonica,  89;  and  pyrethrum, 
85g;  preparation  of,  fift. 

cocosivora,  Oliarus. 

Codiohispa  anonicola.  gen.  et  sp.  n^ 
on  Anona  squamosa  in  Brazil,  42B. 

Codiosoma  spadix,  in  timber  in 
Russia.  1^  188.  ISA ;  characters 
of,  188 ;  measures  against,  189. 

Codling  Moth  (see  Cydia  pomonella), 

Coeloides  bosirychorum ,  parasite  of 

p  Scolytids  in  Poland,  324- 

Coeloides  cardui  (see  Stenocarus). 

Coeloides  pissodis,  parasite  of  Pis- 
sodes  strobi  in  U.S.A.,  247.  SOft. 

Coeloides  scolyticida,  parasite  of 
Scolytids  in  Poland,  384. 

Coelophora  inequalis,  predacious  on 
Aphids  in  Hawaii,  2fi2, 

Coelostethus  {Anobium)  pertinax,  in 
timber  in  Germany,  42fi;  in 
Poland,  824;  in  Russian  Union, 
53.  129.  188;  bionomics  of,  188. 
324. 

coerulea,  Acrocercops  :  Aphthona. 

coertileocephala,  Dtloba. 

coerulescens,  Oedipoda  ;  Poecilus. 

coeruleus,  Amblyteles  :  Curinus. 

Coffea  (see  Coffee). 

coffeae,  A  sterolecanium  ;  Ceratia  ; 
Saissetia  ;  Xyleborus  :  Zeuzera. 

coffearia,  Homona. 

Coffee,  handbook  on  cultivation  of, 
in  E.  Africa,  127 ;  pests  of,  in 
Brazil.  36^  364,  460.  63L  640; 
pests  of.  in  Belgian  Congo,  260« 
206;  new  Coccid  on.  in  Gold 
Coast,  330;  Scolytid  on,  in 
Dutch  Guiana,  126;  pests  of, 
in  Hawaii,  252;  Siephanoderes 
hampei  on,  in  India,  364.  705 ; 
pests  of,  in  Dutch  E.  Indies,  8L 
194.  362.  363.  364.  640.  654,  705 ; 
pests  of,  in  Kenva,  158,  196,  336. 
33L  m  4^  528,  529,  566,  569 ; 
Coccids  on,  in  M;ulac;asrar.  508 ; 
pests  of,  in  Malaya.  58,  509,  593. 


857 ;  pests  of,  m  Nyasaland,  4^ ; 
Coccids  on,  in  Sierra  Leone,  98. 
fflO;  new  Coccid  on,  in  Sudan. 
^0;  pests  of.  in  Tanganyika. 
830.  422;  pests  of.  in  Uganda, 
330.  426.  460;  pests  of,  in  W. 
Indies,  554.  616;  susceptibility 
of  varieties  of.  to  pests,  31,  S0&. 

Coffee  Beans.  Lasioderma  serricome 
in.  in  Haiti.  554;  Siephanoderes 
hampei  imported  into  S.  India  in. 
705 ;  restrictions  on  importation 
of.  into  Madras.  5^ 

Coffee  Berry  Borer  (see  Siephano- 
deres hampei). 

Coffee  Bug  (see  Antestia). 

Coffee  Leaf-miner  (see  Leucoptera 
coffeella). 

Coffee  Mealybugs  (see  Pseudococcus 

citri  and  P.  lilacinus). 
Coffee   Scale,   Green    (see  Cocctts 

viridis). 

Coffee     Scale,    White    (see  Fer- 

risiana  virgata). 
Coffee  Twig-borer   (see  Xyleborus 

coffeae). 
coffeella,  Leucoptera. 
cognaia.  Chrysopa  septempunctata. 
cognatellus,  Hyponotneuta. 
cognatus,   Cataloipus  ;    Epicaerus  ; 

Poeciloscytus. 
Coix  lacryma-jobi,  Chilo  simplex  on, 

in  Japan,  ^8. 
Cola  acuminata,  pests  of,  in  Sierra 

Leone,  330. 
Cola  nitida,  Xyleborus  moriaerus  on, 

in  Dutch  E.  Indies,  654. 
colae,  Chrysomphalus  rossi. 
Colaphellus  aipinus,  bionomics  of, 

on  crucifers  in  Transbaikalia,  52* 
Colasposoma  auripenne  [pulcherri- 

mum),  on  cotton  in  Punjab,  22- 
Cold,  factors  affecting  resistance  of 

insects  to.  186,  612»  642. 
Cold  Steam  Spraying  Machine.  32Q. 
Cold  Storage,  uses  of,  against  insect 

pests,  196,  27L  877.  540;  bene- 
ficial insects  transported  in.  299. 

622;  uses  of,  in  rearing  Tricho- 

gramma.  301.  480.  609. 
Colemania  sphenarioides,  measures 

against,  in  India,  1^ 
Coleophora  laricella,   on   larch  in 

Russia,  98. 
Coleophora    maltvorella,  bionomics 

and  control  of.  on  apple  in  VV. 

Virginia,  408. 
Coleophora   salmani,   sp.    n^  bio- 
nomics of,  on  birch  in  Maine.  ^ ; 

method  for  determining  durations 

of  instars  of,  ST.S. 
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Coleophora  sparsipuncta,  sp.  on 
aster  in  Indiana, 

Coleoptera,  key  to  larvae  of  prin- 
cipal families  of, 

Coleoxestia  spinipennis,  on  orange 
in  Brazil, 

Coleus,  Pseitdococcus  citri  on,  ^fi. 

Colias  eurytheme,  wilt  disease  of,  in  j 

Colias  lesbia.  food-plants  and  con- 
trol of,  in  Argentina,  IM. 

colibti,  Athalia.  [ 

collaris.  Amicroplus  {M acrocentrus)  ; 
Campsomeris  [Dielis)  ;  Xorides. 

Colletotrichum  falcatum,  sugar-cane 
moth  borers  associated  with,  in 
Mexico,  576. 

Colocasia,  restrictions  on  importa- 
tion of,  from  Hawaii  into  Canada, 
271. 

Colonihia,  potato  pests  in,  IS;  mites  ! 
attacking  bees  in,  Sfifi. 

Colopha  ulmicola.  on  elm  in  Con- 
necticut. 5^  i 

Coloradia  pandora,  bionomics  and  i 
control  of,  on  pines  in  Oregon, 

Colorado,  new  Aphids  in,  Wj  re- 
lation of  ants  to  Aphids  in, 
pests  and  diseases  of  solanaceous 
plants  in.  111,  gl6,  64r;  Calli-  j 
mome  on  sunflower  in,  414. 

Colorado  Potato  lieetlc  (see  Lepitno- 
tarsa  decemlineata). 

color ata,  Graptosaltria. 

columbianus,  Corthylus. 

comariana,  Peronea  {Acalla). 

comatus,  Phyllocoptes. 

combreti,  Scirtothrips, 

Combretum,  new  thrips  on,  in  S. 
Africa,  241.  | 

comes.  Erythrmteura.  j 

Commeltna  nitdiflora.  Conocephalus  j 
saltator  on,  in  Hawaii,  254. 

Commercial  Control,  definition  of, 

8&9.  i 

commums,  Lygus  ;   Melanotus.  > 

Comperiella  bifasciata.  parasite  of 
Coccids  in  Far  East.  880;  races 
of  Chrysomphalus  aurantii  in 
relation  to,  ftftg ;  parasite  of,  2^ 

Comperiella  unifasciata.  utilisation 
of,  against  Aspidiotus  destructor 
in  Dutch  E.  Indies,  88. 

complanella,  Tischeria.  j 

completa.  Rhagoletis  suafis, 

compressus,  Camponotus. 

Compsilura  concinnata,  parasite  of 
Noctuids  in  France.  28. 

comptana,  Ancylis. 

Comstockaspis  (see  Aspidiotus).  \ 


corns tocki,  CcUliephialtes ;  Pseudo- 
coccus. 

Comstockiella  sabalis,  on  palmetto 

in  Bermuda,  61&. 
Conchy  lis  ambiguella  (see  Clysia). 
Conchylis  epilinana  (see  Phalonia). 
conciliata.  Eucosma. 
concinna,  Chaetocnema. 
concinnata,  Compsilura, 
confer tus.  Polycaon. 
configurata,  Barathra. 
confinis,  Exorista  {Parexorista,  Zen- 

illia). 

conformis,  Pegomyia  (see  P. 
hyoscyami). 

confusa,  Phytometra. 

confusum,  Ttiboluon. 

congelatella,  Exapate. 

Congo,  Belgian,  new  Braconid  para- 
sitic on  Diacrisia  mundata  in, 
2QQ ;  new  Pyralid  on  oil  palm  in, 
426 ;  miscellaneous  pests  in,  260. 
fi^;  Stephanoderes  hampei  inter- 
cepted in  S.  India  from,  705. 

coniferana,  Cydia  (Laspeyresia). 

connaticornis,  Aptinothrips  rufus. 

connectans,  Telenomus. 

Connecticut,  Chionaspis  pinifoliae 
in,  545;  miscellaneous  pests  in, 
380,  548;  orchard  pests  in,  405. 
542.  543.  544;  parasites  of  Cydia 
molcsta  ill,  548;  PopUlia  japonica 
in,  80,  544 ;  pests  intercepted  in 
quarantine  in,  544. 

Conocephalus  saltator,  bionomics 
of.  in  Hawaii.  g52,  254. 

Conogethes  punctijeralis  (see  Dicho- 
crocis). 

Conorrhynchus  luigionii,  on  beet  in 

Italy,'  563. 
Conorrhynchus  mendicus.  bionomics 

and  control  of,  on  beet  in  Italy, 

561. 

conotracheli,  Anaphoidea. 

ConoircKhelus  nenuphar,  on  fruit 
trees  in  U.S.A..  37^  248^  275i  276« 
279,  376,  398,419.474,543,  550. 
644,680;  bionomics  of.  275.  279. 
398.  419;  measures  against.  87. 
248,  275,  276,  474,  660,  641  680. 

conquisitor.  Pimpla  (Itoplectis). 

consobrina.  A  nastrepha. 

conspersa,  Narosa. 

conspicua,  Euxoa  {.4grotis). 

constricta,  Agallia. 

Contarinia  merceri,  sp.  n^  bio- 
nomics and  control  of,  on  Alo- 
pecurus  pratensis  in  Britain.  601. 
502. 

Contarinia  nasturtii.  probably  on 
swedes  in  Denmark.  48;  on 
crucifers  in  Norway.  693, 


^  •    d  by  Google 


774 


INDEX. 


Contarinia  pyrivota  (Pear  Midge), 
in  Britain.  597:  in  Italy.  181;  | 
in  U.S.A..  458.  543;  bionomics  | 
of,  181«  582;    measures  against,  , 
182>  454.  5fl2.  i 

Contarmia  tritici  (Wheat  Midge),  in  . 
France,  288:  in  Russia,  821 :  ] 
in  Siberia,  5;  characters  of  injury  | 
by,  821. 

contractus,  Ceuthorrhynchus. 

contrahens,  Drosicha.  i 

convergens,  Hippodamia. 

convexus,  Alcides.  ' 

Cook  Islands,  Elytroteinus  sub- 
truncatus  on  lemon  in,  ISL  , 

cooleyi,  Chermes  {Gillettea).  I 

Copper,  use  of,  in  shields  against 
termites,  114. 

Copper  Arsenite,  as  an  insecticide,  | 

17L292. 
Copper  Salts,  doubtful  value  of, 
against  pests  of  stored  products, 

485.  fifi4. 

Copper  Sulphate,  toxicity  of,  to 
leafhoppers,  488 ;  method  of 
treating  telegraph  poles  with, 
against  pests,  93j  dusting  with, 

262.  284,314,327,  396,400,405,  I 
826, 644 ;  spraying  with,  284.  396. 
400 :    and  arsenicals,  377.  396. 
644;  and  lime.  877, 396. 405. 644 ; 
and   nicotine,   314.   400;  and 
sulphur.  282 ;  formulae  contain-  ' 
ing.  262, 314, 377,  396. 644.    (See  [ 
Bordeaux  Mixture.) 
Copra,  insects  in,  ITS.  I 
Coptosoma  spp..   parasite  of,  on 

beans  in  China,  838. 
Coptotermes,  measures  against,  on 
tea  in  Ceylon.  558 ;  on  mahogany 
in  Dutch  E.  Indies,  194. 
Coptotermes  formosanus,  intercepted 

in  California,  16. 
Coptotermes  gestroi,  558.  i 
Coptotermes  vastator,   sp.   n^  bio-  I 
nomics  and  control  of,  in  buildings 
in  Philippines,  196. 
Coraebus  rubi.  attempted  establish-  j 
ment  of,  against  blackberry  in 
New  Zealand,  ^4. 
Coraebus  sinuatus  (see  Agrilus), 
corbetti,  Mahasena  ;  Nygmia.  1 
Corcyra  cephalonica.  in  stored  cacao 
in  Britain,  124.  427;  suitable  for 
breeding  Tricho<^ramma  erosicornis 
in  Ceylon,  558;   Bethylid  para- 
site of,  175.  I 
Cordia,  parasites  of  Diatraea  not  ! 
recovered  on,  in  Barbados  and 
Porto  Rico,  165i  4i^ 
Cordia     interrupta,     Scoliids  en- 
couraged by,  in  Mauritius,  140. 


Cordyceps  barberi.  infesting  Dia- 
traea saccharalis  in  Cuba.  214^ 

coreana,  Hophcampa. 

Corfu,  Epiiachna  chrysomelina  in, 
882. 

coriarius,  Prionus. 
Coriscium  sulphurella   (see  Grcu^i- 
laria). 

Cork  Tree,  Prickly  (see  Erythrina 

vespertilia). 
Com  Borer,  European  (see  Pyrausia 

nubilalis). 
Com    Ear   Worm    (see  Heliothis 

obsoleta). 

Com  Root  Worm,  Southern  (see 

Diabrotica  duodecimpunctata). 
Com    Stalk    Borer,    Lesser  (see 

Elasmopaipus  ligttosellus). 
Corn  Stalk  Borer,  Southern  (see 

Diatraea  zeacolella). 
cornelli,  Macrosiphnm. 
corni.  Anoecia :    Lecanium  [Eule- 

canium). 
comiger,  Andricus. 
comuparvum,  NeoUcanium. 
Cornus,  probably  original  foo<l -plant 

of  Lecanium  corni,  311. 
cornuta,  Crassiseta  {Elachiptera). 
corrupta,  Epiiachna. 
Corthylus  columbianus,  on  oaks  in 

U.S.A.,  87fl. 
corticalis,  Nudobius. 
corticis,  Lonchaea, 

coryli,  Lecanium  (Eulecanium)  ; 
Monocesta. 

Corvlus  americana,  pests  of,^  in 
U.S.A.,  ^  114. 

Corylus  avellana  (Hazel),  mites  on, 
in  Britain,  685.  686;  Eriophyes 
avellanae  on,  in  U.S.A.,  880,f8W>. 

Corvlus  rostrata,  Curculio  obtusus  on, 
in  U.S.A.,  114. 

Corymbites  aeneus,  bionomics  of,  in 
Czechoslovakia,  295. 

Corymbites  {Selatosonnis)  latus,  bio- 
nomics and  control  of,  in  Siberia 
and  Czechoslovakia.  6,  ^  ^5. 

Corymbites  {Selatosovnts)  spretus, 
bionomics  and  control  of,  in 
Siberia,  8,  48. 

coryphae,  Bruchus. 

Corythaica  ciliata  (Sycamore  Lace- 
bug),  in  Delaware,  279. 

Cosmophila  auragoides,  bionomics 
of,  on  cotton  in  S.  Africa.  660. 

Cosmopolites  sordidus  (Banana 
Weevil),  in  Fiji,  12;  in  W.  Indies, 
165,  615 ;  failure  of  introduction 
of  Plaesius  javanus  into  Jamaica 
from  Java  against,  616 ;  means 
of  spread  of,  12 ;  measures 
against.  616. 
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Ccssus  COS5US  (ligniperda),  on  peach 
in  France,  on  ch€iT>'  in 

Germany,  fi62. 

Costa  Rica,  Scolytid  feeding  on 
foliage  of  Vismia  in,  423 ;  Aleuro- 
canthus  woglumi  intercepted  in 
California  from,  UL 

costalis,  Callipterus  {MontUia)  ; 
Hypsopygia, 

costata,  M icfotrickia. 

costaius,  Syntmictus. 

costtmacula ,  Euhlemma. 

Cotoneaster ,  Rhodophaea  suavella  on, 
in  Austria,  604;  Eriosoma  lani- 
gfrum  on,  in  France,  564* 

cotter eUi,  Bryocoropsis. 

Cotton,  f>ests  of,  in  Portuguese  East 
Africa,  242,  297:  pests  of,  in  S. 
Africa.  296.  297,  480.  527.  528, 
5flQ;  wireworms  on,  in  Algeria, 
Ifll;  pests  of,  in  Bulgaria,  225. 
226;  pests  of.  in  Ceylon,  156. 
158 ;  pests  of.  in  Belgian  Congo, 

260,  Sffl:  pests  of,  m  Egypt,  196. 
241.  672;  natural  fertilisation  of 
flowers  of,  by  insects  in  Egypt, 
43 :  scarcity  of  pests  of,  in 
Kntrea.  452;  pests  of,  in  Fiji, 
2fia ;  pests  of,  in  Hawaii.  252;  pests 
of.  in  India.  27,  248.420.443,462, 
532;  legislation  dealing  with 
importation  of,  into  India,  4^; 
Eartas  insulana  on,  in  Iraq.  £42; 
Platyedragossypiflla  on,  in  Kenya. 
100.  469 ;  P.  gossypiella  on,  in 
Korea,  190 ;  pests  of,  in  Malta. 

261.  262 ;  pests  of,  in  Mexico.  62. 
138 :  legislation  against  spread 
of  P.  gossypiella  on,  in  Mexico, 
858;  pests  of,  in  Morocco.  291 ; 
pests  of,  in  S.  Nigeria,  864 ;  pests 
of.  in  Nvasaland,  266,  420,  4^ 
§2A;  pests  of.  in  Peru,  174,  359; 
pests  of.  in  Queensland,  296; 
pests  of.  in  Rhodesia,  297.  298. 
SM ;  pests  of.  in  Russian  Union, 
268.  m  329,  5^  807,  62!L; 
pc«!t«i  of.  in  Italian  Somaliland, 
496.  869 ;  pests  of.  in  Spain.  496 ; 
pests  of.  in  Sudan.  66,  100,  326. 
420. 634 ;  pests  of,  in  Tanganyika. 
420.  422.  567.  594;  Porthesia 
producta  on.  in  Uganda.  567; 
pests  of.  in  U.S.A..  62.  63.  64.  67. 
79.  109.  115.  169.  207.  218.  215. 
222.  277.  304.  305,  309,  310.  813. 
843.  347.  363.  378.  380.  457.  472. 
491.  512.  546.  577.  582.  624.  m 
676,  67L  680,  707.  708,  715: 
exempt  from  fruit-fly  regulations 
m  Florida.  548;  pests  of.  in 
\V.  Indies.  ^  800,  ^  4^ 


I  528.  553.  554:  international  dis- 
cussion on  pests  of.  49fi ;  insects 
and  boU  rots  in,  298,  528,  554; 
Aleurodids  and  leaf-curl  of,  364. 
684 :  crinkling  caused  by  Em- 
poasca  on,  fi{ffl ;  susceptibihty  of 
varieties  of,  to  pests,  9,  27,  624, 
659;  sterile  hybrids  of,  as  traps 
for  boll  worms,  9j  effect  of  type 
of  soil  on  infestation  of.  by  Thrips 
tabaci,  881 :  not  attacked  by 
Anomala  antiqua,  192;  aeroplane 
dusting  against  pests  of,  878.  380 ; 
effects  of  insecticides  on,  222,  673* 

Cottonseed,  for  trapping  Dysdercus, 
^8 ;  tieatment  of.  against  Plaiy- 
edra  gossypiella,  57,  818,  ^  Mii 
528.  623. 

Cottonseed  Oil.  of  little  value  as  an 
attractant  for  Dysdercus,  298 ; 
formula  for  emulsion  of.  against 
mites.  599;  as  a  solvent.  377. 
580.  595 ;  factors  affecting  loss  of 
nicotine  from  preparations  made 
with.  160. 

Cotton  Boll  Weevil  (see  A  nihonomus 
qrandis). 

Cotton  Boll  Weevil.  Thurberia  (see 

Anthonomus  grandis  thurberiae). 
Cotton   BoUworm,   American  (see 

Heliothis  obsoleta). 
Cotton  Boll  worm.  Pink  (see  Platy- 

edra  gma^vpiella). 
Cotton  Boilworm.  Red  or  Sudan 
j      (see  Diparopsis  castanea). 
Cotton  Boilworm,  Spiny  or  Spotted 

(see  Earias). 
Cotton    Fleahopper    (see  Psallus 

seriatus). 

Cotton  Jassid  (see  Empoasca 
facialis). 

Cotton  Leaf  Worm  (see  Alabama 

argillacea  and  Prodenia  litura). 
Cotton  Square  Borer  (see  Strymon 

melinus). 
Cotton  Stainers  (see  Dysdercus). 
Cotton  Stainers.  False  (see  Aula- 

costernutn  ntgrorubrum). 
Cottony   Maple    Leaf   Scale  (see 

Pulvinaria  acericola). 
Cottony  Maple  Scale  (see  Pulvinaria 

vitis). 

Cottony  Peach  Scale  (see  Pulvinaria 
amygdali). 

Cowpea  Bruchid,  Southern  (see 
Bruchus  quadrimaculatus). 

Cowpeas,  Empoasca  facialis  on,  in 
S.  Africa.  528:  susceptibility  of 
varieties  of,  to  Agromyza  in 
Cevlon.  157;  pests  of.  in  U.S.A., 
'     li  473,  643.    (See  Vigna  spp. ) 
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Cowpeas  (Stored),  Bruchus  quadri- 
maculatus  in,  in  U.S.A.,  fi42< 
Crab-apple.  Aphis  spiraecola  on,  in 

Florida, 

Cracca,  considered  correct  name  for 

Tephrosia  iqjv.). 
crambina,  Stenoma. 
Crambus     bonifatellus,  measures 

against,     damaging    lawns  in 

California.  122. 
Crambus      cypridalis,  measures 

against.     damaging;     laMrns  in 

California,  17L  172. 
Crambus      leachellus.  measures 

against,  damaging  golf  greens  in 

Connecticut,  JBAA^ 
Crambus  malacellus,  on  sugar-cane 

in  Queensland,  882. 
Crambus  ruricolellus,  on  maize  in 

New  Brunswick,  117. 
Crambus     seychellelus,  measures 

against,     damaging     lawns  in 

Mauritius.  &5fi. 
Crambus  teterrellus,  bionomics  of, 

in  U.S.A.,  874;   light-traps  for, 

8Z& 

CranbcrrN',  pests  of.  in  U.S.A.,  Ill, 
112.  277.  278.  351«  afil ;  Euscelis 
stfialulus  and  false  blossom  dis- 
ease of.  111.  351 ;  effect  of  sprays 
on,  128. 

Crane-flies  (see  Tipulids). 

Craspidonispa  saccharina,  sp.  rv^  on 
sugar-cane  in  Trinidad,  426. 

crassi/emur.  Thorns.,  Eulimneria. 

crass  if emur,  auct.,  Eulimneria  (see 
E.  alkae). 

Crassiseta  cornuta,  on  barley  in 
\V.  Siberia,  58. 

crataegana,  Torlrix  {Cacoecia). 

crataegi,  A  porta. 

Crataegus  (Hawthorn),  Tachypter- 
ellus  quadrigibbus  on,  in  British 
Columbia,  4^;  pests  of.  in 
U.S.A..  888.  202. 

Crataegus  crus-galli,  Syntomaspis 
druparum  on,  in  New  Zealand, 
fil8;  not  attacked  by  European 
race  of  Eriosoma  lanigerum,  608. 

Crataegus  cuneata,  Eriosoma  lani- 
gerum on,  in  Japan,  618. 

Crataegus  oxyacantha.  form  of  Hypo- 
nomeuta  padellus  on.  in  Britain, 
6QB;  Syntomaspis  druparum  on, 
in  New  Zealand,  613. 

Cratosomus  flavofasciatus,  on  orange 
in  Brazil,  128. 

Cratotechus  larvarum,  parasite  of 
Noctuid  larvae  in  France,  523. 

Cratotechus  longicornis,  parasite  of 
Notolophus  antiquus  in  Germany, 
466. 


Creatophora  {Perissornis)  caruncu- 
latus,  destroying  locusts  in  Africa, 
580.  685. 

Cremastidea  (see  Cremastus). 

Cremastobombycia  lantatulla,  on 
Lantana  in  Hawaii,  258. 

Cremastogaster,  probably  associated 
with  whiteflies  in  Queensland, 
860;  possibly  associated  with 
diseases  of  figs  in  Turkey.  205« 
206. 

Cremastogaster  rogenhoferi,  associ- 
ated with  Coccids  in  Formosa, 
88. 

cremastropis,  Eucosma. 

Cremastus,    parasite    of  Pyrausta 

nubilalis  in  Transcaucasia,  ffi)2. 
Cremastus   biguttulus,    parasite  of 
I      Chi  to  simplex  in  Formosa,  510. 
]  Cremastus  carpocapsae,  sp.  n^  para- 
site of  Cydia  pomonella  in  Ohio. 
115. 

Cremastus    chinensis,    parasite  of 
!      Chilo  simplex  in  Japan,  115. 
Crerruxstus   gracilipes,    parasite  of 

Cydia  molesta  in  New  Jersey,  115- 
Cremastus  hierochonticus,  parasite  of 

Pyrausta  nubiltUis  in  N.  Caucasus. 

145. 

Cremastus  hymeniae,  hosts  of,  in 
Hawaii.  11,  254.  257;  possible 
value   of,   against  Lamprosema 
octosema  in  Fiji,  11. 
Cremastus  minor,  parasite  of  Cydia 
j      molesta  in  Ontario,  122. 
I  Cremastus  rhyacioniae,  sp.  n^  para- 
site of  Rhyacionia  frustrana  var. 
bushnelli  in  S.  Dakota.  115. 
Cremastus  shirakii,  sp.  n^^  parasite 
of    Schoenobius    bipunctifer  in 
Formosa,     510;     recorded  as 
Apanteles  simplicis,  510. 
I  crenaticollis,  Lachnosterna. 
I  crenatus,  Hylesinus. 
I  Creoline-kerosene  Emulsion,  against 
Lachnosterna,  141. 
Creoniiades   debilis,   effect   of,  on 

cotton  in  U.S.A..  64. 
Creosote,  in  mixture  for  protecting 
'      books,  etc..  against  pests,  612 ;  for 
destroying    gipsy    motJi  eggs, 
682;  for  treating  timber  against 
beetles,  42,  209 ;  uses  of,  against 
termites,  105.  704 ;  unsatisfac- 
tory for  treating  bands  against 
Pheidole,  566;  and  kerosene,  42. 
Creosote,  Pine-tar,  861 ;  as  a  solvent 

for  paradichlorobenzene,  580. 
Cresol.  in  formula  for  watering  soil 
against  Ligyrus  ebenus,  448. 
I  Cresoto  (see  Kresotow). 
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Cresylic  Acid,  action  of,  in  sprays, 

crttica,  Sesamia. 

cribrarium,  Coptosoma. 

cribricoUis,  Apogonia:  Otiorrhynchus 

{Brachvrrhmus). 
Cricket.  Black  Field  (see  Gryllus 

assimilis). 
Cricket,  Mormon  (see  Anabrus  sim- 

plex). 

Crickets.  Tree  (see  Oecanthus  spp.). 
Cricula  trifene strata,  on  cinnamon  in 

Malaya,  5& 
Crimea  (see  Russia). 
crinita.  Polyphylla. 
Crioceris      asparagi  (Asparagus 

Beetle),  in  S.  Carolina.  588;  in 

Poland.  42. 
Crioceris  bicruciala,  on  asparagus  in 

Cyprus,  fi. 
Crioceris  duodecimpunctata,  on  as- 
paragus in  Poland,  47. 
Cnoceris  lilii,  on  Lilium  martagon  in 

Germany,  896. 
cristata,  Bucentes. 
cristatus,  Trichomahis. 
Crocidolomia  bmotalis,  on  crucifers 

in  Philippines  and  Malaya,  108. 

862. 

Crocidosema     lantana.  attacking 

Lantana   in   Hawaii,   IL  257: 

parasite  of,  257. 
crossi,  Microdus  (see  M.  stigtnaterus). 
Crotalaria,   Argina   argus   on,  in 

Ceylon,  157,  558 ;  Nezara  viridula 

on,  in  Florida,  246. 
Crotalaria  anagyroides,  pests  of,  in 

Dutch  E.  Indies,  287,  654. 
Crotalaria  juncea    (Sunn  Hemp), 

pests  of,  in  Nyasaland.  424;  new 

Coleoptera  on,  in  Trinidad,  fflE. 
Crotalaria  usaramoensis,  new  Clytrid 

on,  in  Trinidad.  683. 
Croton,  thrips  on,  in  greenhouses  in 

France,  ^5;  Psallus  seriatus  on, 

in  Texas,  6^4. 
crotonis,  Pseudococcus. 
Crows,    economic    status    of,  in 

Britain,  562. 
cruciatus.  Dysdercus. 
cruciferae,  Phyllotreta. 
cruciferarum.  Plutella  (see  P.  maculi- 

pennis). 
crucigerus,  Dociostaurus. 
cruda,  Monima. 
ctudum,  Lecanium  corni. 
cruentatus.  Dionconotus  ;  Novius. 
Cr\'olite,    for    top-dressing  maize 

against  Busseola  fusca.  liffi ;  tests 

with,  as  an  insecticide,  222.  312, 

512.  848,  860 ;  characteristics  of 


synthetic,  222;  compatibility  of, 
with  arsenates,  68. 
Cryphalus  hampei   (see  Stephano- 
deres). 

Cryphalus  intermedius.  on  Larix 
polomca  in  Poland.  235. 

Cryphalus  numidicus,  on  Abies  pin- 
sapo  in  Spain.  180. 

Cryphalus  saltuarius.  on  spruce  in 
Russia,  ffiffl. 

Cryptochaetum,  parasite  of  Drosicha 
contrahens  in  China.  22SL 

Cryptochaetum  grandicorne,  parasite 
of  Gueriniella  serratulae  in  N. 
Africa.  85. 

Cryptococcus  fagi,  on  beech  in 
Canada,  117. 

Cryptognatha  nodiceps,  cstabhshment 
of,  against  Aspidiotus  destructor 
in  Fiji.  lO^  617;  bionomics  and 
method  of  breeding  of,  10. 

Cryptolaentus  montrouzieri ,  at- 
tempted establishment  of.  in  N. 
Africa,  84;  in  California,  77,  ^6^ 
g82.  572;  in  Hawaii.  252:  in 
Dutch  E.  Indies.  3L  IM ;  failure 
to  establish,  in  Palestine,  661 ; 
possible  establishment  of,  in 
Phihppines,  108:  utilisation  of, 
af^amst  Coccids.  8L  77.  84,  108, 
194,  206.  252.  m  572. 

Cryptomerta  japontca,  Eriococcus  on, 

in  Japan.  22(8. 
Cryptophagus,      associated  with 
moulds  in  warehouses  in  Britain, 

17& 

cryptophagus,  Uracanthus. 
Cryptophlebia  illepida,  parasite  of, 

in  Hawaii.  257:    on  Bauhinia 

purpurea  in  India.  444. 
Cryptorrhynchus  lapathi.  on  willow 

in  Poland.  42. 
Cryptorrhynchus  mangiferae  (Mango 

Weevil),  intercepted  in  Cahfomia, 

15 ;  bionomics  of.  in  Hawaii.  342 ; 

suggested  biological  control  of, 

842. 

Cryplurqu^  harheyi,  sp.  n^  on  Abies 

ptnsapo  in  Spain,  179.  180. 
Crvpturgus  numidicus,   C.  barbeyi 

probably  previously  recorded  as. 

in  Spain,  ISSL 
Crvptus  trirrhogmaniformis.  sp.  n^^ 

parasite  of  Monema  in  Formosa, 

cryptus,  Pseudococcus. 

Ctenochiton  arborescens,  sp.  n^.  food- 
plants  of,  in  .\frica.  3^ 

Cuba,  soil  insects  attacking  sugar- 
cane in.  165;  natural  enemies  of 
Diatraea  saccharalis  in,  167.  214; 
Anticarsia   gemmatalis  possibly 
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migrating  from  Louisiana  to.  991  ; 
precautions  against  introduction 
of  Maruca  testulalis  into  U.S.A. 
from,  507. 

Cube,  insccticidal  properties  and 
constituents  of,  857.  876.  690; 
identity  of,  357,  376. 

cucubali,  Polia  {Dianthoecia). 

Cucumber,  pests  of,  in  greenhouses 
in  Britain.  6fi8,  599.  601;  Epi- 
lachna  vigintioctopunctata  on,  in 
China,  584;  Cercyon  analis  on.  in 
greenhouses  in  Czechoslovakia, 
95;  Tetranychus  telarius  on,  in 
greenhouses  in  Germany,  266; 
pests  of,  in  Hawaii,  252;  Phorbia 
cilicrura  on,  in  Japan,  191 ; 
Ceratia  similis  on,  in  Phihppines, 
108;  pests  of,  in  U.S.A.,  16^  37i 
114,  249,  405 ;  EpUachna  chryso- 
tneltna  experimentally  fed  on, 
362;  .^phids  and  transmission  of 
mosaic  of,  to  other  plants,  218. 
21J9>  820,  417;  insecticides  and 
injury  to.  16i  405. 

Cucumber  Beetle,  Striped  (see  Dia- 
brotica  vittata). 

Cucumber  Root  Flies  (see  Plasio-  \ 
sciara    perniciosa    and  Pnyxia 
scabiei). 

cucumeris,  Epitrix ;  Typhlodromus.  '. 
cucurbitae,      Dacus      {Bactrocera,  ' 

Chaetodacus). 
Cumin,  Phvtomeira  gamma  on,  in 

Malta.  262. 
cumingi,  Promecotheca. 
cunicularins,  Hylastes.  , 
cunulae,  Acrobasis.  \ 
cuprea,  Anomala  (Euchlora).  ' 
cupreata,  Psylliodes.  ! 
cupreoviridis,  Earias. 
Cttpyeasus,  Epinotia  subviridis  on, 

in  X.  America.  dSSL 
Cupressus    lambertiana.    Diadoxus  i 

erythrurus  on,  in  Australia, 
cupreus,  Rhync kites.  ; 
Cuprous  Cyanide,  a  possible  sub-  i 

stitute  for  lead  arsenate,  312.  ! 
Curculio    auriger,    bionomics  and 

control  of,  on  chestnut  in  N. 

America,  113.  | 
Curculio  caryae,   on  hickory  and  | 

pecan  in  U.S.A.,  114*  549.  \ 
Curculio  dentipcs,  on  fruit  trees  in  i 

Korea,  190. 
Curculio  obtusus,  on  Corvlus  spp.  in 

U.S.A.,  114. 
Curculio    proboscideus,  bionomics 

and  control  of,  on  chestnut  in 

N.  America.  113.  \ 
Curculio,  Apple  (see  Tachypterellus  | 

quadrigibbus).  \ 


Curculio.  Clover  Root  (see  Sitona 
hispidula). 

Curculio,  Larger  Chestnut  (see 
Curculio  proboscideus). 

Curculio,  Lesser  Chestnut  (see 
Curculio  auriger). 

Curculio,  Plum  (see  Conotrachelus 
nenuphar), 

curculionis,  Triaspis. 

Curinus  coeruleus,  introduced  into 
Hawaii  from  Mexico,  254. 

Curly-top  of  Beet,  Agallia  trans- 
mitting disease  resembling,  in 
Argentina,  19j  and  Euiettix 
tenella  in  U.S.A.,  18,  IL  218^  273. 
dSZ;  direct  transmission  of,  by 
E.  tenella,  218;  not  transmitted 
by  other  leafhoppers  in  U.S. -A., 
18.  19;  other  plants  infected 
with,  18,  19. 

Currant,  pests  of,  in  Britain,  461. 
625;  Eriosotna  ulmi  on.  in  Br. 
Columbia,  343;  Eriophyes  ribis 
on.  in  CECchoslovakia.  332; 
Aegeria  iipuliformis  on,  in  Poland. 
47 ;  A  porta  crataegi  on,  in  Russia. 
620 ;  Tineid  on,  in  Sweden,  694 ; 
pests  of.  in  U.S.A..  20^  284^  TLL 

Currant,  Black,  pests  of,  m  Britain, 
134.  497.  626.  635;  Incxtrvaria 
spp.  on.  in  France  and  Sweden, 
288,  694;  Thamnonoma  wavaria 
on,  in  Norway,  693;  Tetranychus 
telarius  on,  in  Ontario,  128;  bees 
and  pollination  of,  134. 

Currant  Fruit-fly  (see  Epochra 
canadensis). 

Currants  (see  Fruit,  Dried). 

cursoria,  Euxoa. 

CurtiUa  gryllotafpa  (see  Gryllopalpa). 
curvidens,  Ips  {PUyokteines,  Tami- 
cus). 

curvilineata,  Heptasmicra. 

cushmani,  Microhracon. 

Cutworm,  Pale  Western  (see  Poros- 
agrotis  orthogonia). 

Cutworms,  review  of,  on  tobacco  in 
U.S.A.,  35-37;  baits  for,  86, 
159.  m  508,  554^  ^1  other 
measures  against,  36.  ST.  508. 
623. 

Cvana  ridleyi.  on  rubber  in  Malaya, 
592. 

cyanea,  Scutellista. 

cyaneus.  Sirex. 

cyaniceps,  Eupelmus. 

Cybocephalus  flaviceps,  predacious 

on  Coccids  in  N.  Africa,  84- 
Cybocephalus  semiflavus,  predacious 

on  A  spidioius  orientalis  in  S.  India, 

193. 

Cybocephalus  seminulum,  predacious 
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on  Pavlatoria  hlanchardi  in  N. 
Africa,  84. 
Cyclamen,  pests  of,  in  U.S.A..  849. 
464. 

Cyclamen    Mite    (see  Tarsonemtts 

pallidus). 
cycnoplera.  Notodonta. 
Cydia,  on  peas  in  Latvia,  232^ 
Cydia  caryana  (see  Enarmonia). 
Cydta  coniferana,  on  Pinus  strobus 

in  Prussia,  liSA. 
Cydia  Junebrana,  on  plum  in  Bul- 
garia and  Switzerland,  95,  604 : 

measures  against,  804, 
Cydia  glycinii  on-lla,  on  soy  beans  in 

Korea.  IflO. 
Cydia    iiiopinata,    bionomics  and 

control  of,  on  apple  in  China,  192. 
Cydia  molesta  (Oriental  Peach  Moth), 

in  Australia,  fifil;  in  China,  M2; 

in  Ontario,  80, 121.122.168.  494; 

in  U.S.A.,  38,  68i  74,  115,  122. 

185.  168.  172.  215.  217.  248,  249. 

279.  280.  346.  369.  370.  388.  389. 
398.  405.  406,  407.  418.  463.  474. 
475.  491.  512.  542.  548.  550.  575. 
582.  585.  620.  688;  on  various 
fruit  trees.  38,  122,  192,  217,  279, 

280,  418,  475,  6^  660,  62L; 
bioiumiu-s  of,  38,  12L  163,  172. 
192.  217.  280.  346.  388.  475.  580. 
585.  620.  688;  parasites  and 
biological  control  of.  88,  68,  116. 
122.  185.  163.  218.  346.  369.  370. 
389.  406.  407.  419.  453.  474.  494. 
543.  550.  582.  591;  other  mea- 
sures af^ainst,  38,  74,  1^  135, 
192.  248.  388,  405.  406.  419.  453. 
475.  512.  542.  550.  575. 

Cydia  nebritana,  probably  not  in- 
festing peas  in  Germany,  664; 
characters  distinguishing  C.  ni- 
gricana  and,  664. 

Cydia  nigricana  (Pea  Tortricid),  in 
Germany,  664;  characters  dis- 
tinguishing C.  nebritana  and,  fifi4. 

Cydia  packardi  (Cheny  Fruit 
Worm),  bionomics  and  control  of, 
in  Vancouver,  842. 

Cydia  pomonella  (Codling  Moth),  in 
S.  Africa.  102,  3^  660;  in 
Australia.  ^  87^  107,  202,  269, 
290.  429.  589.  652';  m  Britain, 
618:  in  France,  233,  265;  in 
New  Zealand,  290 :  n\  Ontario, 
128.  124;  in  Palestine.  629;  in 
Russia,  1^  609;  in  Siberia,  68; 
in  Switzerland.  178,  179,  604;  in 
U.S.A..  37,  68,  7L  78,  115,  210. 
211,  213.  214.  247.  249.  273.  276. 
279.  283.  301,  307.  313.  315.  369. 
884.  886.  387.  416.  470.  474.  487. 


640,  550.  552.  572.  574.  585.  644, 
646,  683 ;  on  pear.  102,  609,  629, 
652,  660;  on  quince,  629;  on 
walnuts,  T7_i  bionomics  of,  124, 

132,  247,  283,  416,  613,  m  688 ; 

natural  enemies  and  biological 
control  of,  77,  115,  ^  2U,  214, 
233, 285,  279,  30L  369, 589;  other 
measures  against,  32,  37.  68.  78. 

m  107, 178, 179,  202,  210,  213. 
248,  249.  259,  273-275.  276,  290. 
307.  313,  315,  386.  387,  416,  429. 
470.  474.  487,  550.  552.  572.  574. 
I     604,610,629,  644,  646,  652,  6^ 
I      688;  measures  against,  on  har- 
vested fruit,  640;  resistance  of 
I      strains  of,  to  lead  arsenate,  807; 
method  of  rearing  of,  386 ;  re- 
productive system  of  female  of, 
328. 

Cydia  schistaceana  (see  Eucosma). 
Cydia  splendana  reaumurana,  inter- 
'      cepted  in  chestnuts  in  California, 
15. 

Cydonia  lunata,  predacious  on  Aphis 

gossypii  in  Rhodesia,  2SB^ 
Cylas   formicarius    (Sweet  Potato 
Weevil),    in    Malaya,    868;  in 
U.S.A.,    491 ;     intercepted  in 
U.S.A.,  110. 
Cylas  turcipennis  (see C.  formicarius), 
cylindrus.  Platypus. 
Cymbopogon  (Lemon  Grass),  useless 
as  a   deterrent   for  Heteroligus 
Claudius,  661. 
Cymbotoma,    new    Hispid    on,  in 

Brazil.  428. 
Cymodusa  mississippiensis,  parasite 
of  Crambus  teterrellus  in  U.S.A., 
!  375. 
cynarae,  Larinus. 
cynthia,  A  Hocus. 

Cyperus,  Dolerus  harukawai  on,  in 

Japan,  614. 
Cyperus  papyrus,  Lecanium  corni  on, 

in  Jugoslavia.  606. 
Cyperus  rotundus  (Nutgrass).  utilisa- 
tion of  insects  against,  in  Hawaii 
and  Fiji.  12.  264.  588. 
Cyphocleonus  tigrinus  on  beet  in 

Italy.  568. 
Cypress  (see  Cupressus). 
I  cypridalis,  Crambus. 
Cypripedium  acaule,  DiabroHca  vit- 

tata  on.  in  U.S.A..  40. 
Cyprus,  miscellaneous  pests  in,  4; 
I      olive  pests  in,  4,  481. 
Cyrtacanthacris  aeruginosa,  in  Nyasa- 

land.  424. 
Cyrtacanthacris  tatarica,  new  para- 
'      site  of.  in  Italian  Somaliland.  ^0. 
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Cyrtopeliis  varians  (see  Engyiatus 
geniculatus). 

Cyrtoirachelus  longimanns  (Bamboo 
Borer),  bionomics  and  control  of, 
in  China,  fiSSL 

Czechoslovakia,  beet  pests  in,  295* 
816;  cereal  pests  in,  867.  440; 
forest  pests  in.  24,  267,  309,  434; 
miscellaneous  pests  m,  Sd^  234« 
266,  526;  pests  of  orchards  and 
small  fruits  in.  95,  152,  332,  631. 
665 ;  wire  worms  of,  295  ;  benefi- 
cial insects  in.  24,  88,  267» 
816.  m 

D. 

Dachrys  trinidadensis.  sp.  food- 
plants  of,  in  Trinidad,  693. 

Dacnusa  iristis,  parasite  of  Oscinella 
frit  in  Russia,  ISXL 

dactyliperda,  Coccotrypes  {Dryo- 
coeies). 

Dactyhpius,  establishment  of, 
against  prickly-pear  in  Australia, 

Dactylopius  coccus,  economic  status 
of,  on  Opuntia  dillenii  in  Mada- 
gascar, iMffi. 

Dactylopius  opuntiae  (tomentosus, 
auct.),  distribution  and  utilisation 
of,  against  Opuntia  spp.,  IPS.  208, 

569,674. 

Dactylostftnum  abdominale,  preda- 
cious on  Seoexaireta  spinigera  in 
Hawaii,  253. 

DacHs,  on  mango  in  Bengal,  468.  i 

Dacus  btevistylus,  on  tomato  in  S. 
Africa,  420;  new  parasite  of,  in 
Italian  Somaliland,  450. 

Dacus  caudatus,  on  cucurbits  in 
Malaya.  3^ 

Dacus  cucurbitae  (Melon  Fly),  para- 
site of,  in  Hawaii.  252;  pre-  i 
cautions  against  introduction  of, 
into  Japan,  30_;  in  Malaya.  868;  j 
in  Punjab,  2fl;  danger  of  intro- 
duction of.  into  U.S.A.,  822.  491; 
intercepted  in  California,  15 ; 
food-plants  of,  252.  368. 

Dacus  dorsalis,  on  Citrus,  pre- 
cautions against  introduction  of, 

into  Japan,  30.  | 
Dacus  ferrugineus,  associated  with 
PyraUd  on  mango  in  Java, 
food-plants  of.  in  Malaya,  58. 
363. 

Dacus  oleae  (Ohve  Flv),  in  Cyprus. 
4,  461;  in  Italy,  ^  2m\  bio-  ' 
nomics  of,  in  Jugoslavia.  133 ;  in 
Spain,   120;    danger  of  intro-  i 


duction  of.  into  U.S.A..  17L  822. 
Ml;  general  accounts  of.  491. 
M6;  measures  against.  133,  367, 
3^ 

Dacus  zonatus,  measures  against,  on 

mango  in  Punjab, 
Dadap  (see  Eythrina  lithosperma). 

daedaljta,  Ca^tnia. 

Daeochaeiu  harveyi  (see  Ptychomyia 

selecta). 
dahlbomi,  Epilachna. 
Dahlia,  Achatodes  zeae  on.  in  U.S.A., 

daimio,  Anchomenus  [Agonurtx). 

Dakota,  South,  pests  of  lucerne  and 
plum  in,  20;  insects  and  pollina- 
tion of  sweet  clover  in.  20 ;  new 
parasite  of  Rhyacionia  in.  llfi. 

Dalbergia  sissu,  Leucoptera  sphenO' 
grapta  on.  in  India,  444. 

dalbergiae,  Calotermes. 

dalmani,  Brachymetia  {Chalets)  ; 
Habrolepis. 

Damson,  pests  of.  in  Germany.  4^. 

Danatda  [Danais)  archippus,  Staphy- 
lococcus infecting,  in  U.S.A.. 

Danaida  {Danais)  chrysippus,  mea- 
sures against,  on  Asclepias  in 
Bengal.  463. 

Danaida  plexippus  {Danais  men  ippe) , 
Trichogramma  minutum  obtained 
from,  in  Mexico,  577. 

Dandelion,  Otiorrhytichus  sulcatus 
on,  in  Pennsylvania.  455. 

danica,  L.,  Locusia  (see  L.  migra- 
tor ia). 

danica,  Predtechenskil.  Locusta  mi- 
gratoria  (see  L.  m.  rossica). 

darwini,  Cnestispa. 

darwiniensis,  Mastotermes. 

Dasus  carpentariae,  probably  on 
sugar-cane  in  Queensland.  241. 

Dasus  pusillus,  on  beet  in  Italy,  562^ 

Dasus  simplex,  on  cotton  in  S.  Africa, 
5^ 

Dasychira  mendosa,  parasite  of,  in 
Formosa.  8. 

Dasygnathus  australis  dejeani,  on 
sugar-cane  in  Queensland,  381. 

Dasyneura  alopecuri,  bionomics  and 
control  of,  in  Britain,  501. 

Dasyneura  leguminicola  (Clover 
Flower  Midge),  in  Canada  and 
U.S..\.,  18;  bionomics  and  con- 
trol of.  14. 

Dasyntma  pyri  (Pear  Midge),  bio- 
logical control  of,  in  New  Zealand, 

m. 

Dasynus  piper  is.  on  pepper  in  Dutch 

E.  Indies,  IftL 
Date  Palm,  Parlatoria  blanchardi  on, 

in  N.  .\frica,  84;  Phoenicococcus 
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marlaHi  on.  in  France,  522; 
Coccoirypes  pygmaeus  attacking 
seeds  of,  in  Hawaii.  254 ;  pests  of, 
in  Sinai,  54 ;  Parlatoria  blan- 
chardi  on.  in  U.S.A..  858,  54fi. 
Date  Scale  (see  Parlatoria  blan- 
chardt). 

Datura  meteloides,  not  attacked  by 
Phyrdetius  muriceus  in  Arizona, 

8^ 

Datura  stramonium,  thrips  trans- 
mitting spotted  wilt  of  tomato  to, 
in  Australia,  fififi. 

davisi.  Disonycha. 

Death's  Head  Moth  (see  Acheroniia 
atropos). 

deaurata.  Anthaxia  (see  A.  auru- 
Unta). 

Debaryomyces  tyrocola,  causing  poly- 
hedral disease  in  Lepidoptera, 
13fL 

debilis.  Creonliades. 

Deccan  Grasshopper  (see  Colemania 

sphenarioides). 
dfcemlineata,   Leptinotarsa  ;    Poly-  j 

phylla. 
decempunctata,  Coccinclla. 
decisa,  Xylobosca. 
decoratum,  Eurydema  festivum. 
decor atus,  Dyslobus. 
decorus,  Oedaleus. 
deflorata,  C  as  si  da. 
defoliaria.  Hybcrnia. 
Degeeria  albiceps,  parasite  of  Artona 

catoxantha  in  Dutch  E.  Indies. 

612. 

degeneratus,  Dociostaurtis  (see  D. 
maroccanus). 

Dehydrorotenone,  a  derivative  of 
rotenone,  715. 

Deilephila  hypolhous.  on  Cinchona 
in  Malaya,  58.  I 

Deilephila  lineaia.  measures  against,  I 
on  vines  in  California,  578.  I 

Deilephila  Imeata  var.  livornica,  on 
vines  in  France,  2SS< 

dejeani,  Dasygnathus  australis. 

delassusi.  Riper  si  a. 

delauneyt,  Dysdercus  (see  D.  dis- 
color). 

Delaware,  miscellaneous  pests  in, 
279;  orchard  pests  in,  211,  279, 
280.    419 ;    quarantine    against  ' 
Popillia  japonica  in,  8Q;   bene-  I 
ficial  insects  and  biological  con- 
trol in,  21L  279^  280. 

delicatus,  Macrocentrus. 

Delopta  nigrifemur,  sp.  n^  parasite 
of  Notolophus  posticus  in  Formosa. 
8. 

Delphacodes  {Delphax)  striatella,  bio-  | 
<1S30«) 


nomics  of,  on  rice  in  Japan,  555 » 

on  cereals  in  E.  Siberia,  5. 
Deltocephaltis  dorsalis,  bionomics  of, 

on  rice  in  Japan,  666. 
Deltocephalus  striatus,  on  cereals  in 

E.  Siberia,  6. 
demoleus,  Papilio. 

Dendroctonus,  and  blue  stain  fungi 

on  conifers  in  U.S.A.,  110. 
Dendroctonus  brevicomis,  bionomics 

of,  on  pines  in  U.S.A.,  Ill,  188. 

322.  379.  447.  448 ;  relation  of,  to 

blue  stain  fungi,  111. 
Dendroctonus   frontalis,    and  blue 

stain  fungi  on  conifers  in  U.S.A., 

111. 

Dendroctonus  jeffreyi,  factors  affect- 
ing attacks  of,  on  Pinus  jeffreyi 

in  U.S.A.,  822. 
Dendroctonus  monticolae,  on  pines 

in  U.S.A..  188,  642;  solar  heat 

method  against,  642. 
Dendroctonus  simplex,  bionomics  of, 

on  larch  in  New  Brunswick.  245. 
Dendroctonus  terebrans,  relation  of, 

to  blue  stain  fungi  on  conifers  in 

U.S.A..  IIL 
Detidrolimus  albolineatus,  new  para- 
site of.  in  Japan,  288. 
Dendrohmus  pini,  in  Spain,  ^4; 

bionumics  of,  on  pines  in  Ukraine, 

336.  455;  parasites  of,  146,  386; 

efifect  of  arsenicals  on,  92. 
Dendrohmus    {Metanastria)  punc- 

tatus,  bionomics  of,  in  Formosa, 

8i  206. 

Dendrohmus  sibiricus,  measures 
against,  on  conifers  in  E,  Siberia, 
5. 

Dendrosoter  middendorfi,  parasite  of 
Ips  amitinus  in  Poland.  324. 

Dendrosoter  protuberans,  parasite  of 
Scolytus  aceris  in  Ukraine.  671. 

denigrator,  Atanycolus. 

Denmark,  pests  of  conifers  in.  334. 
484  ;  Hylotrupes  baftilus  in  build- 
ings in.  187 ;  misct-Uaneous  pests 
in,  43j  ^5. 

denticornis,  Limothrips. 

dentigerum,  Monarthrum. 

dentipes,  Curculio  (Balaninus). 

dentula,  Euxestis. 

deplanata,  Haris. 

Deporaus   tristis    (see  Rhynchites). 
depressella,  Emmalocera. 
depressirostris,  Gasterocercus. 
depressus,    Horismenus ;  Oxypleur- 
ites. 

depunctalis,  Nymphula. 
Deraeocoris    ruber,    predacious  on 

Eriosoma  lanigerum   in  France, 

584. 

5 
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Derancistrus  lineatus,  on  coffee  in 
Jamaica,  filfi. 

Derelemorphus  ebunieus,  on  coconut 
in  Malaya,  52. 

Dereodus  recticollis,  on  tobacco,  etc., 
in  Nyasaland.  4^ 

Dermaleipa  rubricata,  on  Citrus  in 
Sierra  Leone,  9fi- 

Dermestes,  key  to  species  of,  asso- 
ciated with  stored  products  in 
Britain,  502. 

Dermestes  laniariiis,  in  stored  pro- 
ducts in  W.  Siberia,  53. 

Dermestes  lardarius,  associated  with 
other  insects  in  houses  in  Alberta, 
IM ;  destroying  cocoons  of  Bom- 
byx  mori  in  Georgia,  4ffl ;  in  salt 
pork  in  Germany,  4ffl ;  measures 
against,  in  skins  in  New  Zealand, 

Dermestes  vulpinus,  damaging 
brushes  in  Gambia,  bio- 
nomics and  control  of.  in  skins 
in  New  Zealand,  Iflfi. 

dermestoides,  Hylecoetus. 

der Ogata,  Sykpta. 

Deromvia,  attacking  honey  bees  in 

U.S.A.,  619. 
Derostenus.    parasite   of  Tischeria 

gaunacella  in  Italy,  263u 
Derric  Acid,  a  derivative  of  rotenone, 

215. 

Dcrris,  in  preparations  for  top- 
dressing  against  Busseola  fusca, 
IfiQ;  methods  of  extracting, 
against  Popilliajaponica,  822;  in 
sprays,  lOSi  IS,  1^  878;  in- 
secticidal  properties  and  con- 
stituents of,  857,  376,  578,  9SSL 
(See  Rotenone.) 

Derris,  pests  of,  in  Malaya,  58i  i63 ; 
insecticidal  properties  of  species 
of,  455i  578,  645,  655;  optimum 
time  of  harvesting,  665- 

Derrisol,    as  an    insecticide,  246, 

M4,424. 

Derritol,  a  derivative  of  rotenone, 

215. 

deserta,  Eublemma. 

deserticola,  Anisoplia. 

Desmodium,  Xyleborus  morigerus  on, 

in  Dutch  E.  Indies,  654- 
Desmodium    heterocarpum,  Pyrops 

dohrni  on,  in  Ceylon,  156. 
Desmoris  fulvus.   parasite   of,  on 

sunflower  in  Illinois,  414. 
destructor,  A  leurodicus  ;  Aspidiotus  ; 

Mayetxola  {Phytophaga):  Nympho- 

psocus  :  Penthaieus. 
detectus,  Iridomyrmex. 
detrimentosus,  Pleurotropis, 


'  Deudoryx  lorisona,  on  coffee  in 
I      Kenya,  882. 

'.  Dewberries,  pests  of.  in  U.S..\.,  878. 
589 ;  exempt  from  Mediterranean 
fruit-fly  regulations  in  Florida, 
548. 

.  Dextrine,  in  paste  for  protecting 
I      seedlings  against  Hylobius,  2&m 

Dharek  (see  Melia  azedarach). 
'  dharma,  A  sura. 

Diabrotica,  on  cucurbits  in  Texas, 
62. 

Diabrotica  duoderimpunctata,  in 
I  U.S.A..  16,  114,  405,  620i  mea- 
I      sures  against,  on  cucurbits,  16, 

114,  405 ;  bionomics  and  control 

of.  on  maize,  6^L 
Diabrotica  melanocephala  ivittata), 

in   U.S.A.,   16,  ^  m,  405; 

measures  against,  on  cucurbits, 

16,  114,  4(fe;    on  Cypripedium 

acaule,  ^;  hibernation  of,  16; 

synonymy  of,  693. 
Diabrotica  rubrnnarginata,  sp.  n., 

food -plants  of,  in  Trinidad,  6^ 
Diabrotica    soror,    on    potato  in 

Colombia  and  Washington,  18. 

2Q4. 

Diabrotica    tripunctata,  synon\Tny 
of.  6^ 

Diabrotica  vittata  (see  D.  melano- 
cephala). 
diabroticae,  Celatoria. 
Diachasma  fullawayi,   parasite  of 
Ceratilis  capitata  in  Hawaii.  341; 
relation  of,  to  Opius  humilis,  341. 
Diachasma  tryoni,  parasite  of  Cera- 
titis  capitata  in  Hawaii,  252,  341 ; 
relation  of,  to  Opius  humilis,  341* 
Diacrisia  mundata.  new  parasite  of, 
in  Belgian  Congo,  2QSL 
I  Diacrisia  obliqua,  food-plants  of,  in 

India.  248,  444^  463. 
i  Diadoxus  erythrurus,  food -plants  of, 

in  Australia,  60. 
■  Diaeretus  rapae,  bionomics  of,  in 

New  Zealand,  428. 
'  Dialeurodes  citri,  Brumus  suturalis 
predacious  on,  in  Punjab,  29; 
measures  against,  in  U.S.A.,  15, 
808;    intercepted  in  California, 
15 ;  on  Citrus,  15,  ^  303. 
Dialeurodes     citrifolii,  measures 
against,  on  Citrus  in  Florida.  31^ 
j  Dialeurodes  clongata,  on  Citrus  in 
I      Punjab,  2B^ 

j  Diamond  Backed  Moth  (see  Plutella 
!  maculipennis). 

I  dianthi,  Rhopalosiphum  (see  Myzus 

I  persicae). 

;  Dianthoecia  (see  Polia). 
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Dianthus  barbahis,  Hylemyia  brun^ 
nescens  on,  in  Germany,  505. 

Dtaphania  hyalinata,  bionomics  and 
control  of,  in  VV.  Indies,  126^  55tL 

Diaprepes  abbreviatus,  parasites  and 
control  of,  on  sugar-cane  in 
Barbados, 

Dtapria  variipes  {see  Ashmeadopria). 

Diavtkronomyia  hypogaea  (Chrysan- 
themum Midge),  measures  against, 
in  greenhouses  in  Britain,  880, 
fiOQ;  efiect  of  screening  green- 
houses on,  in  Pennsylvania,  23* 

diaspidts.  Aphelinus  (Aphytis). 

Diaspis  bromeliar,  on  pineapple  in 
Hawaii.  25a. 

Diaspis  echinocacti  (calyptrdides), 
parasites  of,  in  N.  Africa  and 
France,  85,  594. 

Diaspis  pentagona  (see  Aulacaspis). 

Diaspn  zamiae,  natural  enemies  of, 
in  N.  Africa,  84^  85, 

Diatraea.  in  Br.  Guiana,  886,  712; 
in  Malaya,  635 ;  bionomics  of,  in 
Mexico,  fiZfi;  in  Mysore,  825; 
in  Trinidad,  250;  on  sugar-cane, 
125.  250,  325,  326,  578,  712; 
parasites  and  biological  control 
of,  125,  577,  635 ;  other  measures 
against.  325,  32iL 
Diatraea  anncilia,  bionomics  of,  in 
Malaya,  593«  635,  655,  657,  658; 
Argytia  slicticraspis  recorded  as, 
in  Punjab,  28;  parasites  and 
biological  control  of,  685.  656. 
657  ;  other  measures  against,  65fi^ 
Diatraea  grandiosella,  bionomics  of, 

in  U.S.A.,  Jffl2. 
Diatraea  lineolata.  D.  grandiosella 

recorded  as,  in  U.S.A.,  392, 
Diatraea  saccharalis  (Sugar-cane 
Moth  Borer),  in  Argentina,  12, 
13  ;  in  Brazil,  639  ;  in  Br.  Guiana. 
712;  in  U.S.A..  65.  247.  393.413. 
577,  677;  in  W.  Indies.  165, 167» 
1^  214,  325,  i68i  effect  of,  on 
sugar  content  of  cane.  12;  on 
maize,  13,  65,  413 ;  on  Penni- 
setum  latijolium,  13j  on  rice,  712; 
parasites  and  biological  control 
of.  18. 165. 167. 168,  247, 398, 418. 

577.  677;    Nematodes  and 
fungi  infesting.  214;  measures 
against.  65,  468, 
Diatraea  sacchanphaga  (see  D.  veno- 
sata). 

Diatraea  siriataiis  (see  D.  venosata). 
Diatraea  venosata,  parasites  of.  in 

Formosa.  8;    on  sugar-cane  in 

Mauritius,  140.  559* 
Diatraea  zeacolella,  on  maize  in  S. 

Carolina.  215. 5^ ;  characters  dis- 

(18^) 


tinguishing  Sphenophorus  maidis 

and,  212- 
diatraeac,   Apanteles  :    Lixophaga  ; 

Microdus  (see  A/,  stigmaterus). 
Dibrachys,  hyperparasite  of  Pyrausta 

nub  Hal  is  in  Europe,  869. 
Dibrachys  cavus  {boucheanus),  para- 
site  of   Polychrosis   botrana  in 

France,  288. 
Dicasticus    mlanjensis    (Tea  Leaf 

Weevil),  in  Nvasaland,  255.  256. 

423. 

Dichocrocis  puncliferalis,  on  pear  in 
China,  192;  on  cotton  in  Queens- 
land, ^6. 

dichonieridis,  Meteorus. 

Dichomeris  cvidantis,  new  parasite 
of,  in  Punjab,  685. 

Dichomeris  ianthes,  on  Indigofera 
hirsHta  in  Ceylon.  166. 

Dichroplus,   Argentine  species  of, 

Dicopus  citri,  parasite  of  l  iorinia 
fioriniac  in  N.  Africa,  85. 

dictyospermi,  Chrysomphaliis  [Aspi- 
diotus). 

Dicyclus  fuscicornis  (see  Halticop- 
tera). 

Dicvphus  luridus,   on   tobacco  in 

Porto  Rico,  680. 
Dicvphus  minimus,  food-plants  of, 

in  U.S.A.,  581. 
didymus,  Phileurus. 
Dielis  (see  Campsomeris). 
diemenalis,  l  aniprvsttna. 
Diestrammena      marmorata  (see 

Tachycine'i  asynantorus). 
Diethyiene  Glycol,  not  increasing 

efficiency  of  soap  sprays,  579. 
t  differentialis,  Melanoplus. 
Digitalis  purpurea,  Agrotis  c-nigrum 

on,  in  N.  Caucasus,  670. 
Dilachnus  (see  Neochmosis). 
dilatatus,  Calotermes  (Glyptolermes). 
Diloba    coeruleocephala.  bionomics 

and  control  of.  in  Malta,  262. 
dimidtata,  Rondania. 
dimidiatclla,  Opogona. 
dimidiatus,  Carpophilus  ;  Tyrogly- 

phus. 

Dinaspis  annae  (see  Prontaspis 
citri). 

diniana,  Enarmonia  {Semasia). 
Dinocampus  coccinellae.  parasite  of 

Coccinella     undectmpunctata  in 

New  Zealand.  428. 
Dinocampus  mylloceri,  bionomics  of, 

in  India,  448. 
Dinoderus  minutus,  in  warehouses 

in  Britain,  126. 
Diocalandra  tattensi^,  on  coconut  in 

Fiji,  618. 
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Diodes  (see  Angitia).  ] 
Dioncotioltis  cruentatus,  relation  of 

weeds  to,  on  Citrus  in  Palestine, 

BfiL  I 
Dioryctria    abietella,    in    galls    of  t 

Chermes  on  spruce  in  Korea,  598. 
ioryctria  auUoi,  sp.  n^  bionomics 

of,  on  Abies  pinsapo  in  Spain, 

m  , 

ioryctria  mutatella,  D.  aulloi  com- 
pared with,  868. 

Dioryctria  splendidella,  on  pine  in  | 
France,  232;  bionomics  of.  in  i 
Korea,  5dE;  in  Prussia,  524;  in  ' 
Spain,  2SA^  I 

Diospyros  (see  Persimmon).  I 

Diparopsis  castanea   (Sudan   Boll-  i 
worm),  light  traps  for,  in  Portu- 
guese E.  Africa.  297;  in  S.  Africa,  ' 
296,  426,  527;   rare  in  Eritrea,  i 
452;     in   Rhodesia,   ^8,   528;  ' 
in  Italian   Somaliland.  496 ;  in 
Sudan,  55,100;  parasites  of,  IQQ, 
4^;   new  hyperparasite  of,  55^ 

Diphenyl  Oxide,  toxicity  of,  to  eggs  \ 
of  Cheimatobia  brumata,  497^ 

Diphtera  alpium,  on  oak  in  Poland, 
42.  ' 

Diplogaster,  associated  with  Pissodes 
strobi  in  U.S.A.,  809.  ' 

Diplogasier  brevicauda,  doubtful  j 
parasite  of  Pyrausta  nubilalis  in  , 
Hungary-,  142.  ■ 

Diplosis,     liberation    of,  against 
Pseudococcus  gahani  in  California,  i 
77 ;  on  mulberry  in  Korea,  IfiO.  j 

Diplosis  brachyntera  (see  Theco-  I 
diplosis).  j 

Diplosis  pini  (see  Cecidomyia).  ' 

Diplosis  pyrii'ora  (see  Contarmia). 

Dipp>ers  Oil,   as  a  repellent  for 
Popillia  japonica,  412,  447.  | 

Diprton  piui  (Pine  Sawlly),  mea-  \ 
sures  against,  in  Germany,  181 ;  j 
effect  of  arsenicals  on,  92.  i 

Diprion  sertifer,  measures  against,  , 
in  Spain.  2SB4. 

dipsacea,  Heliothis  {Chloridea).  I 

Dipsafus  fullonum,  Pyrausta  nubi- 
lalis on.  in  Hungary.  142. 

DipterocarpHS  turbtnatus,  Calandra 
rugicollis  on,  in  India,  254. 

Dirphya  princeps,  on  coffee  in  ; 
Kenya,  196^  i 

discoidellum,  Anomalon. 

discoideus,  M icrobracon  {Brcuon)  ;  | 
Philonthus. 

discolor,  Dysdercus. 

Disonycha  davisi,  food-plants  of,  in 
Manitoba,  112. 

Disonycha  triangularis,  transmitting 
disease  of  potato  in  U.S.A.,  22!!^ 


Disophrys  sissoo,  sp,  iv^  parasite  of 
Plecoptera  reflexa  in  Punjab,  2Q(L 
dispar,     Porthetria     {Lymantna)  ; 

Xyleborus. 
Disphinctus,  on  tea  in  Ceylon,  441. 
Disphinctus  hunteralis,  on  betel  in 

Ceylon,  iyffl, 
Disphinctus      politus,  measures 

against,  on  betel  in  S.  India.  193. 
dissimilis,  Polia  (see  P.  suasa). 
dissfria,  Malacosonia. 
distincta,  Sogata  (see  S.  Jure  if  era), 
distinct  us,  Phytodietus. 
ditrapezium,  Agrotis  (Euxoa). 
divergens.  Phyrdenus. 
dives,  Polyrh<uhis. 
divinatoria,  Troctes. 
Dociostaurus  crucigerus  brevicoUis. 

in  W.  Siberia,  ft. 
Dociostaurus    degcneratus    (see  D, 

maroccanus). 
Dociostaurus  kraussi.  in  \V.  Siberia, 

ft. 

Dociostaurus  maroccanus  (Moroccan 
Locust),  in  ,\lgeria,  100;  in 
Bulgaria,  225;  in  Greece,  49fl; 
in  Iraq,  448;  in  Turkey,  5;  bio- 
nomics of,  100,  225,  448;  mea- 
sures against,  5^  225.  448 ;  phases 
and  synonymy  of,  6fi. 

Dock  (see  Rumex). 

doctorium,  Anomis. 

dodecastigma,  Epilachna. 

dodecella,  Exoteleia  {Heringia). 

dohrni,  Pyrops. 

dolabratus,  Miris. 

Dolaea,  revision  of,  806. 

Dolerus  harukawai,  bionomics  of,  in 
Japan,  614. 

dolichi,  Empoasca. 

Dolichoderus  bituberculatus,  asso- 
ciated with  Pentalonia  nigro- 
nervosa  in  Philippines.  243. 

Dolichos,  Empoasca  doltchi  on,  in 
Italian  Somaliland.  659- 

Dolomite,  in  mixed  dust,  400. 

Dolycoris  baccarum,  in  Cyprus,  4; 
on  bush-fruits  in  Germany,  504, 

domestica,  Musca  ;  Thermobia. 

domesticum,  Anobium  (see  A.  punc- 
tatum). 

domesticus,  Typhlodromus  ;  Gryllus. 
dominica,  Rhizopertha. 
Domomyza,  on  wheat  in  W.  Siberia, 
53. 

dorsalis,  Dacus  {Chaetodacus);  Delto- 
cephalus :  Drasterius  {Aeolus); 
Erythroneura  (see  E.  lawsoni)  ; 
Gaurax  ;  Perga  ;  Scirtothrips. 

dorsata.  Apis. 

Doryctes    obliteratus,    parasite  of 
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Tetropium    gabrieli    in  Central 
Europe.  24. 
Douglas  Fir  (see  Pseudotsuga  taxi- 
folia). 

Dracaena,  thrips  on,  in  greenhouses 
in  France.  435* 

dracaenae .  Parthetiothrips. 

Drasteriits  [Aeolus)  dorsalis,  attack- 
ing Sphenophorus  maidis  in  S. 
Carolina,  212. 

dregei,  Callidea. 

Drepanosiphum  platanoides,  sym- 
biosis in, 

Dried  Fruit  Beetle  (see  Carpophilus 
hemipterus). 

Drostcha  contrahens,  natural  enemies 
of,  on  Citrus  in  China,  820. 

Drosophila,  key  to  species  of.  asso- 
ciated with  stored  products  in 
Britain,  502 ;  rare  in  Turkey, 
205;  not  transmitting  bacterial 
disease  of  potato  in  U.S.A.,  i2XL 

Drosophila  ampelophila  (see  D. 
melanogaster). 

Drosophila  immigrans,  in  decaying 
fruits  in  California,  211* 

Drosophila  melanof^aster,  in  decaying 
fruits  in  California,  822.  711. 

Drosophila  repleta,  on  pineapple  in 
Hawaii,  2^ 

druparum,  Syntomaspis. 

Dry  aphis,  on  cork  oak  in  Morocco, 

aft. 

Dryinus  pyrillae,  parasite  of  Pyrilla 

in  Punjab,  28. 
Drymonia  chaonia,  on  cork  oak  in 

Morocco,  88. 
Dryocoetes  dactyliperda  (see  Cocco- 

trypes). 
dubia,  Epicauta. 

dubius,  Eupteromalus ;  Pachycre- 
poideus. 

Ducks,  destroying  rice  pests,  108« 
502. 

Dunbaria  heynei.   Thosea  aperiens 

on,  in  Ceylon,  156. 
duodecimpunctata,  Crioccris  ;  Dia- 

brotica. 

duplana,  Rhyacionia  (Evefria).  < 

duplex,  Pseudaonidia. 

Dusting,  types  of  equipment  for, 
85.  118.  210.  249.  367.  377.  400. 
488.  458.  459.  504,  533.  645.  628 ; 
use  of  aeroplanes  for.  66i  83,  ST. 
107,  138.  26L  285.  305.  377,  378, 
380,  434,  504,  645;    compared  j 
with  spraying,  16.  57,  78,  114,  i 
208.  210.  248,  276,  284.  314.  339, 
348,  375,  396,  398,  400,572.644,  * 
680. 

Dusts,  studies  on  adhesiv'eness  of. 


211  213.  366 ;  apparatus  for  test- 
ing toxicity  of.  201. 

Dutch  East  Indies,  studies  on 
Anfheraea  in,  214;  new  Aphid  in, 
714:  honey  bees  in,  631,  637: 
new  genus  of  Coccids  in,  456 ;  new 
Curculionid  on  camphor  in,  362; 
coconut  pests  in,  104.  812; 
coffee  pests  in,  8L  194,  362,  364. 
840.  654,  705 :  new  mites  on 
Hcvea  in,  622;  miscellaneous 
pests  in.  194»  288^  480,  534,  203 ; 
sugar-cane  pests  in.  194,  325, 
884.  703,  704.  214;  tea  pests  in, 
82,  288,  450,  653,  654 ;  teak  pests 
in,  194,  288,  512,  654;  termites 
in,  46,  194,  286,  512;  tobacco 
pests  in,  59,  339,  655^  626 ;  bene- 
ficial insects  and  biological  con- 
trol in,  3L  82,  83,  IM.  198,  325, 
456,  612,  617,  635.  654.  655,  703; 
entomogenous  fungi  in.  450.  MO; 
precautions  against  introduction 
of  Ccratitis  capitata  into.  104; 
Stephanoderes  hanipri  imported 
into  S.  India  from,  205;  intro- 
duction of  beneficial  insects  into 
other  countries  from,  616,  612- 

Dutch  Elm  Disease  (see  Graphium 
ulmi). 

dux,  Sarcophaga. 

Dyscinetus  bidentalus,  measures 
against,  on  sugar-cane,  etc.,  in 
Br.  Guiana.  212. 

Dyscinetus  gem inatus,  in  Br.  Guiana, 
442.  712 :  measures  against,  on 
sugar-cane,  etc.,  718. 

Dyscinetus  picipes,  on  sugar-cane 
in  Cuba,  188. 

Dysdercus  (Cottoii-stainers).  mea- 
sures against,  in  Africa.  296.  297. 
208;  not  present  in  Eritrea.  452; 
food-plants  of.  in  St.  Vincent, 
528 ;  economic  importance  of, 
528 ;  classification  of.  108. 

Dysdercus  albidiventris  (see  D. 
mimus). 

Dysdercus  andreae,  bionomics  and 
control  of.  in  Haiti.  554 ;  and  boll 
rots,  554. 

Dysdercus  cardinalis,  on  cotton  in 
Italian  Somaliland.  498. 

Dysdercus  cingulatus  (Red  Cotton 
Bug),  attacked  by  Antilochui 
nigripes  in  Ceylon,  1^;  in  India, 
243,  462 ;  measures  against,  on 
Hibiscus  csculcntus  in  Malaya, 
384:  in  Queimsland,  298;  effect 
of  climatic  conditions  on,  4ffi; 
synonymy  of,  109. 

Dysdercus  cruciatus,  synonymy  of, 
109. 
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Dysdercus  discolor  (delauneyi),  cam- 
paign against,  on  cotton  and 
Hibiscus  in  St.  Vincent,  228; 
synonymy  of,  10ft. 

Dysdercus  fasciatus,  associated  with 
boll-rots  in  S.  Africa,  5^;  mea- 
sures against,  in  N.  Rhodesia, 
29S, 

Dysdercus  howardi  var.  minor  (see 

D.  ruficollis). 
Dysdercus  insularis,  on  cotton  in 

Fiji, 

Dysdercus  intermedius,  IQfl;  mea- 
sures against,  on  cotton  in  S. 
Rhodesia.  29& 

Dysdercus  mintulus,  ll  tu,  for  D. 
mimus,  Stal  nec  Say,  liffi^ 

Dysdercus  mimus,  St^l  (see  D. 
mimulus). 

Dysdercus  neglectus  (a  nomen  nudum), 
D.  sauguinarius  recorded  as,  llffi. 

Dysdercus  ni/jrojascialus.  associated 
with  boll-rots  in  S.  Africa,  52&. 

Dysdercus  papuensis  (see  D.  cru- 
cialus). 

Dysdercus    poecilus    var.  simplex, 

Bredd,    (sec    D.    poecilus  var. 

vacillaus). 
Dysdercus  poecilus  var.  vacillans, 

rL  Hi.  for  var.  simplex,  Bredd., 

109. 

Dysdercus      ruficollis,  measures 

against,  on  cotton  in  Peru,  259; 

synonymy  of,  109. 
Dysdercus  sangtiinarius,  recorded  as 

D.  nei:;h'ctus,  109- 
Dysdercus  sidae  (see  D.  cingulatus). 
Dysdercus  simplex,  Wlk.,  109. 
Dysdercus  super stittosus,  measures 

against,  on  cotton  in  N.  Rhodesia, 

29& 

Dysdercus    superstitiosus    var.  ter- 
f^iversaus,        n^  for  var.  inter- 
medius,  Schout.,  109. 
Dysentery,  in  silkworms,  691- 
Dvslobus  decoratus,  on  strawlxTrv 
and  cherry  in  U.S.A..  78,  542- 


K. 

Earias,  liglit  traps  for.  on  cotton  in 
Port  uguese  K.  .Africa.  297 ;  para- 
sites of,  in  Punjab,  22;  Micro- 
bracon  serinopae  not  developing 
on.  532. 

liarias  bipla/^a,  on  cotton  in  S. 
.Africa.  528;  uncommon  in 
Kritrea,  452;  in  Italian  Somali- 
land.  49fi- 

Earias  chlorana,  measures  against, 


on  cotton  in  Malta,  262;  on  willow 
in  Poland  and  Britain,  iT,.  262. 

Earias  cupreoi>iridis,  on  cotton  in 
S.  Africa.  528- 

Earias  fabia,  on  cotton  in  Fiji,  ^ffi; 
food-plants  of,  in  Punjab,  22. 

Earias  huegeli.  on  cotton  in  Queens- 
land, ^6. 

Earias  insulana  (Spotted  Cotton 
BoUworm),  291:  in  S.  .Africa, 
528;  in  India,  22,  198:  bio- 
nomics and  control  of,  in  Iraq, 
242:  in  N.  Rhodesia,  298;  in 
Spain,  496;  in  Sudan.  65,  100, 
198;  footl -plants  of,  27 :  para- 
sites of,  27^  55^  100, 198- 

Earias  vernana,  on  cotton  in  Spain, 
496- 

Earth  Mite,  Red-legged  (see  Pentha- 
leus  destructor). 

Earwig,  European  (see  Forficula 
auricularia). 

ebenus,  Ligyrus  ;  Schizocerus  (see 
Sterictiphora  cellular  is). 

ehurneus,  Derelemorphus. 

Eccoptogaster  (see  Scolytus). 

eccopiogastri,  Ecphylus. 

echinata,  Ripersia. 

echinocacti,  Diaspis. 

Echinomyia  fera,  parasite  of  Noc- 
tuids  in  France,  23- 

echinopus,  Rhizoglyphus. 

echion,  Tmolus  [Thecla). 

Echthrodelphax,  parasite  of  leaf- 
hoppers  in  Japan,  556. 

Echthromorpha  notulatoria,  parasite 
of  Hyblaea  puera  in  Formosa,  658- 

Economic  Entomology,  summary'  of 
data  relating  to,  in  Br.  Empire, 
419;  development  of,  in  Egypt, 
316;  organisation  of,  in  France, 
207 ;  organisation  of,  in  Germany, 
882«  6Sfe:  development  of,  in 
Japan,  40,  208 ;  organisation  of, 
in  Russia,  271,  321 ;  develop- 
ment of,  in  U.S.A.,  6L  138i  380, 
882.  420;  general  papers  on,  66, 
187. 195,  886-  480.  517.  518,  621. 

Ecphylus  eccoptogastri.  parasite  of 
Scolytus  pygmaeus  in  Poland.  324- 

Ectopimorpha,  parasite  of  Luperiua 
stipata  in  Iowa,  584- 

Ecuador,  Scolytid  on  Phytelephas 
macrocarpa  in,  359. 

edwardsi,  I.ymire. 

Egg-plant  {Solanum  melongena), 
Epilachna  vigintioctopunctata  on, 
in  China.  634;  ants  on,  in  Haiti, 
555 ;  pests  of,  in  Malaya,  58i  3^ ; 
Empoasca  signata  on,  in  Palestine, 
105;  pests  of,  in  Punjab,  ffl; 
pests  of,  in  U.S.A.,  Ill,  375,  581; 
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removal  of  restrictions  dealing 
with,  against  Ceratiiis  capitata  in 
U.S.A. ,  548 ;  Paratrioza  cocker- 
elli  and  disease  of,  111^ 

Kgypt,  cotton  pests  in.  196.  241. 
6*^ ;  fertilisation  of  cotton  tlowers 
by  insects  in,  48;  locusts  in.  100^ 
Ittl ;  miscellaneous  pests  in,  IQl; 
introduction  of  M icrobracon  kirk- 
patricki  into,  678;  development 
of  economic  entomology  in,  Slfi* 

Elachipicra  cornuia  (see  Crassiseta). 

Elachisia.  on  sweet  potato  in 
Mauritius.  589. 

Elachi<,tu^  leucogranima,  Scolytid 
hosts  of.  in  Poland,  824. 

Elaeai^iius  umbellata,  Psyllids  on, 
in  Japan,  2Mm 

elofidis,  Patara. 

FJaei<i  i^uineensis  (Oil  Palm),  new 
Pyralid  on,  in  Belgian  Congo, 
4^ ;  new  Hispid  on,  in  Gold  Coast, 
426 ;  Sctora  nitens  on,  in  Malaya, 
67.  82 ;  pests  of,  in  Sierra  Leone, 
99.  2S4. 

Elasholtzia      patrini,  Gobaishia 

japouica  on,  in  Japan. 
Elastnopalpus     lignosellus,  food- 

plants  of,  in  U.S.A.,  487.  583. 
Elasnuis,  of  Africa  and  Asia.  Ififi. 
Elasmns  africanus.  sp.  rv^  in  Nyasa- 

land,  198. 
Elas)nus  albomaculatus.  parasite  of 

Acrocercops  in  Philippines.  198. 
Elasmus  anticles.  parasite  of  Tinea 

in  India.  198. 
Elasmti^  atratus,  hyperparasite  of 

Phlvdacnia   tgriialis    in  U.S.A., 

llfi. 

Elasmn.s   brevicornis,  hosts  of,  in 

.\sia.  198. 
Elasmtis  crylotticus,  sp.  n^  parasite 

of  Psyche  albipes  in  (Ceylon,  198- 
Elasmus  ciopkaloi.  sp.  n^  parasite  of 

Zeucira  pyrina  in  Ukraine,  89. 
Elasmus    claripenuis,    parasite  of 

Eublcmma  in  India.  198, 
Elasmus    ftabellatus,    parasite  of 

Macroccntrus  abdominalis  in  Jugo- 
slavia, 96. 
Elasmus  homonae,  sp.  n^  parasite  of 

Homona  coffearia  in  Ceylon,  198. 
Elasmus  hutsoni,  sp.  iv^  parasite  of 

Psyche  albipes  in  Ceylon.  198. 
Elasmus  hyblaeae,  sp.  iv^  parasite  of 

Hyhlaca  puera  in  India,  198. 
Elasmus  mdicus,  hosts  of,  in  India, 

57.  198. 

Elasmus  johnstoni.  sp,  n^  parasite  of 
bollwonns  in  India  and  Sudan, 


Elasmus  lamborni.  sp.  n^  in  Tan- 
ganyika, 198. 

Elasmus  masii,  sp.  rv^  in  Seychelles, 
1^ 

Elasmus  nephaniidis,  bionomics  and 
utilisation  of.  against  Nephantis 
serinopa  in  India.  193.  198,  532. 

Elasmus  philippinensis,  hosts  of,  in 
Malaya  and  Philippines,  198. 

Elasmus  syleptae.  sp.  n^  parasite  of 
Sylepia  derogata  in  Nvasaland, 
198. 

Elasmus  zehntneri,  sp.  n^^  parasite  of 

Scirpophaga  intacta  in  Java,  198. 
elastica,  Trabutina. 
Elaterids  (see  VVireworms). 
Elder.  Lepidopterous  pests  of,  in 

U.S..\..  116»  2^ 
electa.  Spilographa. 
elegans,  Zonocerus. 
eleusinae,  Macrosiphum. 
Eleusine  coracana,  new  -\phid  on,  in 

Mysore.  638. 
Eleusine   indica,   Sesamia  inferens 

experimentally    feeding   on.  in 

Malaya,  656. 
Elimaea  punctifera.  on  coflEee  and 

cotton  in  Hawaii,  SRg- 
Elis  (see  Campsomeris). 
elisus.  Lygus. 

Ellopia  fiscellaria.  in  forests  in 
Canada.  115,  ^5 ;  parasite  of, 
115;  aeroplane  dusting  against, 
2^ 

Ellopia  prosapiaria  (Banded  Pine 
Moth),  bionomics  of,  in  Germany, 
fi^ 

Ellopia  somniatia,  in  forests  in  Br. 
Columbia,  lift. 

Elm  {Ulmus).  Eriosoma  spp.  on,  in 
Br.  Columbia,  848;  E.  lanigerum 
not  migrating  to,  in  Br.  Columbia 
and  Japan,  342.  613;  Lymantriid 
on .  inChina ,  509;  Galerucella  luteola 
on,  in  France,  288;  Piosima 
undecimmaculata  on,  in  Italy, 
261 ;  Scolytus  multistriatus  on,  in 
Poland.  235  ;  Abraxas  sylvata  on, 
in  Russia,  98 :  pests  of,  in  U.S.A., 
16^  187,  6^  648,  7Q8i  bark- 
beetles  and  disease  of,  in  Europe, 
177,  692;  anholocyclic  Aphids 
and  former  distribution  of,  568. 

Elm,  American  (see  Ulmus  ameri- 
cana). 

Elm.   European   (see   Ulmus  cam- 

pestris). 
Elm,  Red  (see  Ulmus  ftilva). 
Elm  Gall.  Cockscomb  (see  Colopha 

ulmicola). 
Elm   Leaf  Beetle   (see  Galerucella 

luteola). 
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Elm  Leaf  Beetle,  Great  (see  Mono- 

cesta  coryli). 
Elm  Scale,  European  (see  Gosxyparia 

spuria). 

elongata,  Dialeurodes  ;  Systena. 
elongatus,  Cephalobus. 
elutella,  Ephestia. 

Elytroteinus  subtruncatus,  food- 
plants  of,  in  Pacific  Islands,  liL 

emarginata,  Telsimia. 

emerici,Lecanium{Sphaerolecanium), 

emigratella,  Amorbia. 

Emmalocera  depressella,  bionomics 
of,  on  sugar-cane  in  Punjab,  28. 

Emphyius  cinclus.  intercepted  on 
rose  in  Connecticut.  644. 

Empoa  pomaria  (see  Typhlocyba). 

Empoasca,  on  cotton  in  Fiji. 

Empoasca  dolichi,  new  parasite  of, 
on  Dolichos  in  Italian  Somaliland, 

Empoasca  fabae.  E.  fabalis  recorded 
as,  in  Haiti,  484;  food-plants  of. 
in  U.S.A..  67.  187.  219,  249, 
278,  881,  400,  4flL  489,  573,  625. 
682;  and  plant  diseases,  67.  578; 
symptoms  caused  by,  on  legu- 
minous plants,  219,  2!Z8 ;  suscep- 
tibility of  varieties  of  clover  and 
lucerne  to,  881,  4ffl;  carriage  of 
eggs  of,  on  green  beans,  682; 
measures  against,  221,  400,  825; 
factors  affecting  toxicity  of 
Bordeaux  mixture  to,  488. 

Empoasca  fabalis,  sp.  n^^  food-plants 
of,  in  Haiti,  494,  555 ;  trans- 
mitting yellows  disease  of  beans, 
555. 

Empoasca  facialts  (Cotton  Jassid), 
in  S.  Africa,  fi^;  in  Nigeria, 
864:  in  Rhodesia.  M8.  686: 
in  Italian  Somaliland,  496,  659 : 
in  Sudan,  684 :  importance  of 
resistant  varieties  of  cotton 
against.  ^2;  relation  of.  to  leaf 
diseases  of  cotton.  864,  684.  659: 
not  transmitting  tobacco  mosaic, 
636;  miscellaneous  food-plants 
of,  ^  528.  634.  686.  659 ;  new 
parasite  of,  669. 

Empoasca  flavcsccns,  on  Ix'ct  in 
Italy,  563 :  on  celery'  in  I'.S.A., 
18. 

Empoasca  mali  (see  E. /abac). 

Empoasca  maligna,  bionomics  of,  on 
apple  in  Virginia,  401. 

Empoasca  signata,  on  solanaceous 
plants  in  Palestine,  1Q5. 

Empusa,  infesting  Tomaspis  sac- 
char  ina  in  Trinidad.  507. 

Empusa  erupta,  infesting  I-Vgus 
communis  in  Xova  Scotia,  112. 


I  Empusa  grylli.  infesting  locusts  in 
S.  Africa,  330. 
Enargopelte     nigra,     parasite  of 
Lecaniodiaspis  sardoa  in  N.  Africa, 
85. 

Enarmonia  {Cydia)  caryana  (Pecan 
Shuckwormj,  in  U.S.A.,  247,  548, 
I      649;  bionomics  and  control  of, 
548,  549. 

'  Enarmonia  diniana,  bionomics,  dis- 
tribution and  control  of,  488.  484. 
Enarmonia  rufimitrana,  on  Abies  in 

Russia,  98. 
Enarmonia  woeberiana,  on  cherry  in 
I      Poland  and  Germany,  47.  662. 
'  Encarsia  flavoscutellum,  parasite  of 

Oregma  lanigera  in  Java,  825.  703. 
Encarsia   formosa,    utilisation  of. 
I      against  Trialeurodes  vaporariorutn 

in  Britain,  599,  600;  exported  to 

Canada.  fiOQ. 
,  Encarsia  parlentopea,   parasite  of 

Aleurodids  in  Britain,  461. 
Encyrtids,    revision    of  Japanese 

species  of,  268. 
Encyrtus,  parasite  of  Coccus  viridis 

in  Hawaii,  2S2. 
Encyrtus  frontalis  [sic  ?  frontatus], 

parasite    of   Pulvinaria  mesem- 

bryanthemi  in  France,  595. 
Encyrtus  infelix  (see  Eucomys). 
Encyrtus     lunatus,     parasite  of 

Filippia  olcae  in  N.  Africa,  86. 
Encyrtus  tnasii,  parasite  of  Filippia 

oleae  in  France,  595. 
Encyrtus  sasakii.  sp.  n^  Coccid  hosts 

of.  in  Japan,  26iB. 
Endosepsis,  of  figs,  transmitted  by 

Blastophaga  psenes  in  Turkey,  14. 

205,  206:  campaign  against.  14. 
Endrosis    lacteella.  Trichogramma 

bred  on.  in  Britain,  690. 
enecator,  Trichomma. 
Engytatus  gcniculatus,  on  tobacco  in 

Brazil,  252:  on  tomato  in  Hawaii. 

251,  252.  254:  in  Mexico.  252: 

in  U.S.A..  252,  486 ;  predacious 

on  Heliothis  spp.,  486 :  measures 

against,  262. 
Engvtatus  notatus,  on  tobacco  in 

Brazil,  262. 
Engvtatus  volucer,  on  tobacco  in 
I      Nyasaland,  428 ;  relation  of.  to 
!      tobacco  diseases  in  Rhodesia.  581, 

532,  636  ;  measures  against,  636. 
Enoclerus  uigriventris  (see  Thana- 

simus). 

Entomologists,  list  of,  in  British 

Empire,  466. 
Entomophthora    aphidis,  infesting 
Macrosiphum    pisi    in  Czecho- 
I      Slovakia  and  U.S.A..  284.  316. 
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Entomophthora  sphaerosperma,  in- 
festing Pier  is  brassicae  in  Poland, 
237. 

Entomoscelis  adonidis.  on  rape,  etc., 
in  Bulgaria,  ^  322. 

entrerriana,  Totnaspis. 

Epacromia  (see  Aiolopus). 

Ephedrus,  parasite  of  Aphids  in 
France,  566 :  parasitised  by 
Allotria.  Sfifi. 

Ephedrus  plagiator,  bionomics  of, 
in  Russia,  6Q!L 

ephemeraeformis,  Thyridopteryx. 

Ephestia.  key  to  species  of,  in 
stored  products  in  Britain,  502; 
attacking  Eublemma  amabilis  in 
India.  638. 

Ephestia  cautella,  natural  enemies  of, 
in  .\ustralia,  199:  in  Britain, 
427;  in  Turkey.  204.  205;  pre- 
cautions against  introduction  of, 
into  U.S.A.,  206:  in  stored 
products.  IW,  204^  205,  427: 
experiments  with,  as  a  host  for 
Trichogramma  mintiitirtt,  471,  577. 

Ephestia  elutella.  in  Britain,  174. 
175,  427.  582:  bionomics  and 
control  of,  in  cacao  and  con- 
fectionery, 175.  427;  unsatis- 
factory for  rearing  Trichogramma, 
59Q ;  in  Khodesian  tobacco,  532 ; 
not  found  in  Rhodesia  and 
Portuguese  E.  .\frica,  632. 

Ephestia  kuhniella.  in  stored  pro- 
ducts, 883i  ^7»  489*  505 ;  para- 
sites of,  22i  505 :  experiments 
with  Trichogramma  and,  146.  5^ ; 
experiments  with  bacteria  and, 
148.  144.  145.  298:  research  on 
genetics,ctc.,  in,  883 ;  geographical 
origin  of,  218. 

Ephialtes  aequalis,  parasite  of  Cydia 
molesta  in  Ontario,  Iffi;  parasite 
of  Achatodes  zeae  in  Wisconsin, 
412. 

Ephialtes  hawaiiensis  (see  Pimpla). 
Ephialtes    planijrons.  parasite  of 

Tetropium    fuscum    in  Central 

Europe,  24. 
Ephialtes  tuberculatus.  parasite  of 

Hylobius  abietis  in  I^tvia,  6SSL 
cphippiclla,  Argyresthia. 
Epicaerus  cognatus  (Potato  Borer), 

legislation    against,    in  Mexico, 

358. 

Epicauta    adspersa.    on    beet  in 

Argentina,  182. 
Epicauta  dttbia,  on  potato  in  W. 

Siberia,  58. 
Epicauta  ervthrocephala.  on  beet  in 

Italy,  582. 


Epicauta  latitarsis,  on  potato  in 

Peru,  58L 
Epicauta    ruficeps,    bionomics  of, 

attacking  grasshoppers  and  crops 

in  Java  and  Malaya.  654*  655. 

652. 

epichares,  Lithocolletis. 
i  Epicometis    hirta,    on    vines  in 

Bessarabia,  188. 
Epicometis  squalida,  on  fruit  trees 

in  India.  M4. 
Epiglaea    apiata,    bionomics  and 

control  of,  on  cranberrj'  in  New 

Jersey.  222. 
Epilach'na,  534;   on  vegetables  in 

Punjab,  2^ 
Epilachna  angusticollis,  characters 

distinguishing    E.  chrysomelina 

and,  362. 
Epilachna  chrysomelina,  new  para- 

I  site  of,  in  Sierra  Leone.  425; 
bionomics,  morphology  and  dis- 
tribution of,  382. 
Epilachna  corrupta  (Mexican  Bean 
Beetle),  in  Mexico.  544;  in 
Ontario,  125i  in  U.S.A.,  17, 116« 
125.  223.  345,  379.  381,  396,  397. 
415.  446,  456.  491.  492.  540,  544, 
582.  640;  bionomics  of.  Vl,  125, 
345,  396,  397,  415.  492,  493,  540, 
544.  582 ;   nuMsures  against,  17, 

I     223,  3^,  396.  397.  446.  456.  540, 
582. 

I  Epilachna  dahlbomi,  on  cotton  in 
I  Portuguese  E.  Africa,  242;  in 
I      Natal.  242. 

!  Epilachna  dodecastigma,  food -plants 
'      of  varieties  of,  in  Punjab,  ^ 

Epilachna  godarti,  on  cotton  in 
I  Portuguese  E.  Africa.  242;  in 
\      Natal.  242. 

,  Epilachna  indica,  food-plants  of,  in 
I  Malaya.  58,  363;  measures 
I      against,  363. 

I  Epilachna  niponica,  on  vegetables 
in  Korea,  IflO. 
Epilachna  vigintiocto punctata,  bio- 
nomics of,  in  China.  684. 
epilachnae,  I.ygellus  ;  Paradexodcs. 
'  epiltnana,  Phalonia  {Conchylis). 
Epinotia    rufimitrana    (see  Enar- 
monia). 

j  Epinotia  subviridis,  on  cypress  in 
I      N.  America.  380. 

Episyrphus  (see  Syrphus). 
■  Epitetranychus  (sec  fetranychu-;). 

Epitragodes  tomentosus,  predacious 
I      on  Aphis  spiraecola  in  Florida, 
321. 

Epitrimerus  vitis.  symptoms  caused 
by.  on  vines  in  Switzerland.  385: 
'      measures  against,  385. 
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Epitrix  cucumeris  (Potato  Flea- 
beetle),  in  Colombia,  18;  in 
U.S.A.,  g04,  215,  221.  228.  288. 
541.  551 ;  and  <Ust'ases  of  potato, 
215.  221;  on  tobacco,  223;  bio- 
nomics of,  541 ;  measures  against, 
204.  216.  223,  54L  551. 

Epitrix  subcrtnita,  bionomics  and 
control  of,  on  potato  in  \\'ashing- 
ton,  204,  54L 

Epiurus  (see  Pimpia). 

Epochra  canadensis  (Currant  Fruit- 
fly),  in  California.  20,  211. 

Epuraea  luteola.  reared  from  orange 
in  California,  414. 

equeslris,  A  mar  a  ;  Merodoii. 

Erastria  scitula  (see  Euhlemtna). 

Erax,  attacking  honey  bees  in 
U.S.A.,  61flL 

Erax  aestttans,  predacious  on  Cram- 
bus  teterrellus  in  U.S.A..  825* 

Erax  intfrruptus,  bionomics  of,  in 
Louisiana.  fiSL 

Erebus  walkeri,  on  Citrus  in  Sierra 
Leone,  flfi. 

Erechthias  ftavistriata,  on  coconut  in 
Malaya,  S7. 

electa.  Phorocera. 

Ereunetis  simulans,  on  coffee  in 
Hawaii,  gSg. 

ergasima,  Phthorimaea. 

ericae,  Nysius. 

erichsoni,  Lygaeonematus. 

eridania,  Xylomyges  [Prodevia). 

Erigeron  canadensis,  protecting 
wattle  against  froghoppers  in 
S.  Africa,  fl^ 

Eriunyis  alopc,  on  papaya  in 
Jamaica,  filfi. 

Eriocampoides  (see  Caliroa). 

eriococci,  Phaenodiscus. 

Eriococcus,  new  parasite  of,  in  Japan, 
258;  new  species  of,  in  Missis- 
sippi, 202.. 

Eriococcus  henryi,  parasite  of,  in 
France,  584. 

Eriococcus  lagerstroemiae,  new  para- 
site of.  in  Japan,  258. 

Eriococcus  onukit,  new  parasite  of, 
in  Japan,  258. 

Eriodendron,  eradication  of,  against 
cotton-stainers   in   St.  Vincent 
5^ 

Eriodendron  anfraciuosum  (see 
Kapok). 

Erionota  thrax,  parasitised  by  F.las- 
mus  spp.  in  Java  and  Philippines, 
IflS. 

Eriophyes,  on  Htchee  in  .\ssam,  248; 

on  stored  onions  in  Russia,  92* 
Eriophyes  avellanae,  bionomics  and  1 


control  of,  on  hazel  in  Britain, 
in  U.S.A..  380,  395. 
Eriophyes  granati,  measures  against, 

on  pomegranate  in  Cyprus.  4. 
Eriophyes   malinus,    on   apple  in 

Norway,  ftfla. 
Eriophyes  oleivorus  (see  Phyllocoptes). 
Eriophyes  padi,  on  plum  in  Norway, 

693. 

Eriophyes  pint,  on  pines  in  Poland, 
42. 

Eriophyes  Pyri,  on  apple  in  Norway. 
693 ;    tests  of  lime-sulphur  on, 

m. 

Eriophyes  ribis,  on  black  currant  in 
Britain,  184.  635 ;  bionomics  and 
control  of,  on  Ribes  in  Czecho- 
slovakia, 332 :  carried  by  bees, 
184. 

Eriophyes  similis,  distribution  of, 
forming  galls  on  plum.  493.  693. 
Eriophyes  similis  prunianus,  subsp. 
n^   forming  galls  on   plum  in 
Manitoba,  ^3. 
Eriophyes  vermi/ormis,  on  hazel  in 

Britain.  686. 
Eriophyes  vitts,  on  vines  in  Switzer- 
land, 885;  other  mites  confused 
with.  ^5. 
Eriosoma  americanum,  food-plants 

of.  in  Br.  Columbia.  848. 
Eriosoma  clematicola,  food-plants  of. 

in  Formosa  and  Korea,  &56. 
Eriosoma  lanigerum  (Woolly  Apple 
Aphis),  in  Br.  Columbia,  842;  in 
France,   568;    in   Germany.  8, 
294,563,602;  in  Japan.  613;  in 
Malta.  261 :  in  Mexico.  507;  in 
Switzerland.    179;     in  Trans- 
caucasia, 294;    in  U.S.A..  187. 
274,  446.  684;    intercepted  in 
Connecticut.  544 ;  differences  be- 
tween American  and  Europ)ean 
forms  of.  602;    relation  of.  to 
perennial  canker.  842;  resistant 
scions  not  affecting  susceptibility 
of  root  stock  to.  ffi4;  utilisation 
of  Aphelinus  mali  against.  8,  74. 
179.     495.     568;  predacious 
enemies  of.  564 ;   bionomics  of 
3,  294,  342,  564,  602,  ei3_;  mea- 
sures against.  3^  281,  274,  446. 
563^631. 
Eriosoma  ulmi,  food -plants  of  in 

Br.  Columbia.  3^ 
Eritrea,  scarcity  of  cotton  pests  in. 
452;    new  parasite  of  Saissetia 
oleae     in.     714 :  Schistocerca 
gregaria  in,  100,  IQL 
Ernestia  rudis,  probably  parasitic 
on  Panolis  ftammea  in  Finland 
522. 
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Ernobius   abietis,    parasite   of,  in 

Poland,  824. 
Ernobius  mollis,  boring  in  worked  i 

timber  in  Germany.  43ft.  I 
erosa,  Phymata.  1 
erosxcorius,  Trichograntnta.  I 
errabuuda,  Lisso-nola. 
erratu  tim,  Tapinoma. 
Ertomenus    punctulaius,     possibly  • 

parasitic  on  Enarmonia  diniana 

in  Germany,  434.  j 
erucaruvi,  Tachina  [Eutachina). 
Erycta  bastfulva.  parasite  of  Tira-  , 

thaba  rufivena  in  Malaya,  5fl*  \ 
Erycia  myoidaea  (see  Cerontasia). 
Ervthriua,  Coccid  on,  in  Dutch  E. 

Indies,  363. 
Erythrina     lithosperma  (Dadap), 

pests  of,  in  Ceylon,  156 ;  Xyle- 

borus  fnorigerus  on,  in  Dutch  E.  i 

Indies,  fi54.  { 
Erythrina  vesperiilia,  Anoplognathus 

parvulus  on,  in  Queensland,  6(L 
erythrocephala.  Epicanta. 
erythrocephalus,    Plagitmesus  (see 

Neoclytus  acuminatus). 
Ervthroutura.  on  potato  in  New 

Zealand.  2SiL 
Erythroneura  comes,  type  of  injury 

to  \-ines  by,  in  California,  211; 

measures  against,  711. 
Erythroneura    harti,   on   apple  in 

U.S.A.,  72i  401:   bionomics  of, 

401. 

Ervthroucura  lawsoui  {dorsal is),  on  1 

apple  in  U.S.A.,  72^  40L  489; 

bionomics  of,  401. 
Erythroneura  tnaculata,  on  sycamore 

in  Delaware,  279. 
Erythroneura  ohliqua,  on  apple  in 

U.S.A.,  TOi  401:   bionomics  of, 

401. 

Erythroneura  omani,  sp.  tl^  on  apple 

in  Kansas,  48fi. 
Erythroneura  vitis,  parasite  of,  on 

Parthenocissus  in  Delaware,  229. 
erythropterus,  Alcides. 
erythrosfethus,  Itlastothrix. 
erythrurus,  Diadoxus.  I 
Estonia.    Phaedon    cochlear!  ae  on 

crucifers  in,  482,  512.  I 
esurus,  Syntomosphyrum. 
ethclella.  Monopis.  I 
Ether,  as  a  solvent,  5!^  696»  603, 

646.  655,  689. 
Ethyl  Acetate,  in  baits  for  cutworms, 

86 ;    as  a  solvent  of  rotenone,  ; 

689  :  fumigation  tests  with.  689: 

and  carl>on  tetrachloride,  ffift. 
Ethyl  Monochloracetate,  fumigation  ] 

tests  with,  6ffl.  I 
Ethvlene  Bichlori<le,  as  a  solvent  of 


rotenone,  68Q ;  as  a  fumigant,  16» 

60i  61i  689;  and  carbon  tetra- 
chloride, 60.  689. 
Ethylene   Oxide,   as  a  fumigant. 

47.  847,  407,  408,  6^  647,  689; 

and  carbon  ilioxide,  347,  408. 

647 ;  carbon  dioxide  as  an  anti- 
dote for,  402. 
Etiella  schisticolor,  bionomics  and 

control  of.  in  California.  586. 
Etiella  zinckenella.  bionomics  of,  on 

soy  beans  in  N.  Caucasus,  82; 

E.  schisticolor  possibly  identical 

with,  586. 
Euaphycus  (see  Aphycus). 
Eubadizon,  parasite  of  Cvdia  molesta 

in  U.S.A.,  163,  218,  542. 
Eubadizon  pleurale ,  parasite  of  Cydia 

molesta  in  Ontario,  122. 
Eublemma  amabilis,  bionomics  and 

control    of.  predacious    on  lac 

insects  in  India.  29. 198,  638. 
Eublemma  brachygonia,  bionomics 

of,  on  cotton  in  S.  Africa,  560. 
Eublemma  cost i macula,  predacious 

on  Coccids  in  Tanganyika.  422. 
Eublemma  deserta,   predacious  on 

Margarodes  in  N.  Africa,  85. 
Eublemma   scitula,   predacious  on 

Coccids  in  N.  Africa,  85. 
Eublemma  virginalis,  predacious  on 

Margarodes  in  N.  Africa.  85. 
Euborellia  moesta,  destroying  Cydia 

pomonella  in  France.  233. 
Eucalymnatus  chclonioides,  on  Mo- 

quilea  tomentosa  in  Brazil,  568. 
Eucalymnatus  iessellatus,  measures 

against,  on  coconut  in  Seychelles, 

105. 

eucalypti,  Rhinocola. 

Eucalyptus,  Gonipterus  gibberus  on, 

in  Argentina.  126:   pests  of.  in 

Australia.  69^  240 ;  Ottorrhynchus 

cribricollts   on.   in   Spain,  264: 

avoided  by  Schistocerca  gregaria 

in  Tanganyika.  524. 
Eucalyptus  globulus.  Rhinocola  euca 

lypti  on.  in  New  Zealand.  428. 
eucera,  Eucoila  (Rhoptromeris). 
Euchelia  jacobaeae  (sec  Tyria). 
Euchlora  cuprea  (see  Anoniala). 
Eucoila  (Eucoela),  hosts  of.  518. 
Eucoila  eucera  {widhahni),  parasite 

of  Oscinella  frit  in  Russia  and 

Britain,  180,  518. 
Eucolaspis      bmnnea,  measures 

against,  on  maize  in  Illinois,  24ft. 
Eucomys   infelix.  parasite  of  Sais- 

sett  a  coffeae  in  New  Zealand,  428. 
Eucomys     <icutellata.     parasite  of 

Kermes  verm  i  I  to  in  Morocco,  86. 
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Ettcosma  balanoptycha,  on  derris  in 

Malaya.  58. 
Eucosma  conciliata,  on  derris  in 

Malaya,  58. 
Eucosma  cremasiropis,  sp.  n^  bred 

from  imported  seeds  of  Podo- 

carpus  in  Uganda,  521. 
Eucosma  nereidope,   on   coffee  in 

Kenya.  332. 
Eucosma    ocellana,    on    peach  in 

Norway,  ^3;   Tortrix  persicana 

associated  with,  on  apple  in  Nova 

Scotia.  587;  in  U.S.A.,  402^  470. 

683 ;  measures  against,  on  apple. 

402,  469,  470:  feeding  habit  of. 

683, 

Eucosma  prognathana,  bionomics  of. 

on  fruit  trees  in  China.  182. 
Eucosma  schistaceana,  parasites  of, 

in  Formosa,  8;  on  sugar-cane  in 

Mauritius, 
eucosmae,  Apanteles. 
Eudetus,  parasite  of  Zexizera  pyrina 

in  Ukraine,  ffl. 
Eugenia  edulis,  Ceratitis  capitata  on. 

in  Florida,  21. 
Eugenia  jambos  (Rose  Apple).  Cera- 
titis capitata  on,  in  Florida,  21. 
Eugenia  operculata,   Apoderus  bi- 

lineatus  on,  in  Indo-China,  filQ. 
Eugenia  uniflora  (Surinam  Cherry), 

Ceratitis  capitata  on,  in  Florida, 

2L 

e uge nii,  A  nth onomus. 

Eugenol,    as    an    attractant  for 

insects,  ^  447.  644. 
Eugnamptus,  bionomics  of,  on  tea 

in  Sumatra,  663  (note). 
Eulccanium  (see  Lccanium). 
Eulia  velutinana,  on  stored  apples 

in  Connecticut,  543. 
Eulimncria.  parasite  of  Phlyctaenia 

tertialis  in  U.S.A.,  116. 
Eulimncria     alkae,     parasite  of 

Pvrausta    nubilalif,    in  Europe, 

145.  147.  149.  369;  introduced 

into  Canada.  118;  bionomics  of, 

145, 150,  369;  morphology  of.  368. 
EuIdiuu }  la  crassijcmur,  auct.  (see 

E.  alkae). 
Eulimncria    crassifrmur,  Thoms., 

parasite  of  sawfties  in  Europe. 

368. 

Eulimncria  fuscicarpus,  parasite  of 
Pvrausta  nubilali^  in  N.  Caucasus. 
146. 

Eulimncria  gcniculaia,  parasite  of 
Loxostcgc  sticticalis  in  Bulgaria, 
222. 

Eulimncria  homonae,  sp.  ik,  parasite 
of  Homona  menciana  in  Formosa, 
510. 


Eulimneria  pieuraJis,  parasite  of 
Pyrausta  nubilalis  in  Russia.  145. 

Eulimneria  polynesialis,  parasite  of 
Plutclla  macuUpennis  in  Hawaii, 
252. 

Eulimneria  rufifemur,  parasite  of 
Pyrausta  nubilalis  in  Russian 
Union,  602. 

Eulimneria  stellenboschensis ,  parasite 
of  Phthorimaea  operculella  in 
Mauritius.  104, 

Eulimneria  turionum,  possibly  para- 
sitic on  Enarmonia  diniana  in 
Germany,  434- 

Eulimneria  xanthostoma,  parasite  of 
Pyrausta  nubilalis  in  N.  Caucasus, 
146. 

Eulimnophora  arcuata,  in  fruits  in 

California,  710. 
Eulophus,    parasite    of  Pyrausta 

nubilalis  in  Russian  Union,  602. 
Eulophus    viridulus,    parasite  of 

Pyrausta    nubilalis    in  Central 

Europe.  147.  148;  bionomics  of, 

150. 

eumenoides,  Mellesis. 

Eumerus.  in  U.S.A.,  109,  57L  588. 
710 ;  in  bulbs,  109;  hot  water 
treatment  of  bulbs  against,  524; 
on  carrot.  588;  in  fruits.  210. 

Eumerus  strigatus,  parasite  of.  in 
California,    115 ;    on  Amaryllis 
bulbs    in    Germany.    432;  o 
onions  in  Russia,  92;  intercepte 
in  onions  in  U.S.A.,  110. 

euonymi,  Chionaspis. 

Euonymus,  Hyponomeuta  cognatellus 
on,  in  Germany  and  Britain,  133. 
682. 

Eupclmus   cyaniccps   var.  amicus. 

parasite  of  Anthonomus  grandis  in 

S.  Carolina.  120. 
Eupdmus  pini,  parasite  of  Pissodes 

strobi  in  U.S.A.,  247.  309. 
Eupclmus    urozonus,    parasite  of 

Etiella  zinckenella  in  N.  Caucasus, 

82. 

cuphorbiae,  Aphthona. 

Euphoria    longana,    Apoderus  bi- 

Itncatus  on,  in  Indo-China,  610. 
Euphorus  hclopeltidis,   parasite  of 

Hclopeltis  in  Dutch  E.  Indies.  194. 
Eupithccia    pulchellata,  measures 

against,  on  crucifers  in  Malta,  ^2. 
Euplcctrus     bicolor,     parasite  of 

Etiella  zinckenella  in  N.  Caucasus. 

82;   parasite  of  Epiglaea  apiata 

in  New  Jersey,  222. 
Euplcctrus  kurandaensis.  bionomics 

of,  in  Queensland,  467. 
Euplcctrus  platyhypenae,  introduced 


oogle 


INDEX. 


793 


into  Hawaii  against  army-worms, 
5^ 

Euprepocnemis  plorans,  in  Egypt, 
101. 

Euproctis  chrysorrhoea  (see  Nygmia 

phaeorrhoea). 
Euproctis  rubricosta  (see  Porlhesia 

product  a). 
Eupsilta  satellitia,  on  apple  and 

pear  in  Norway,  698. 
Eupterotnalus  dubius,  hyperparasite 

of  Achatodes  zeae  in  Wisconsin, 

412. 

Eupteromalus  nidulans,  doubtful 
identity  and  hosts  of,  151. 

Eupteromalus  viridescens,  hyper- 
parasite of  Phlvctaenia  tertialis  in 
U.S.A.,  llfi. 

eurasius,  Stenobothrus. 

Europe.  Hymenoptera  of.  Tlfi, 

Eurydema,  key  to  species  of,  attack- 
ing vegetables,  488 ;  measures 
against,  488. 

Eurydema  festivum,  on  cauliflower 
in  Cyprus.  5. 

Eurydema  festivum  var.  decoratum, 
in  W.  Siberia,  5S. 

Eurydema  oleraceum,  bionomics  and 
control  of,  in  Germany,  632- 

Eurydema  ornatum,  in  Siberia,  58; 
bionomics  and  control  of,  on 
crucifers  in  Transcaucasia,  190. 

Eurygaster,  distribution  and  im- 
portance of,  as  pests  of  cereals, 
866.  506. 

Eurygaster  austriaca,  on  wheat  in 
Spain,  366. 

Eurygaster  hottentota,  measures 
against,  on  cereals  in  Belgium, 
366. 

Eurygaster  hottentota  var.  maroccana, 
on  wheat  in  Spain,  36& 

Eurygaster  integriceps,  bionomics 
and  control  of,  on  cereals  in 
S.W.  .Asia,  5, 866,  506 ;  in  Russia, 
506;  key  to  Pentatomids  asso- 
ciated with,  50& 

Eurygaster  maura,  on  cereals  in 
Belgium  and  Spain.  3^;  mea- 
sures against.  366. 

eury theme,  Colias  (Eurymus). 

Eurytoma,  parasite  of  Lixus  junci 
in  Italy.  562:  parasite  of  Lepi- 
doptera  in  U.S.A.,  116i  586; 
possibly  parasitised  by  Picro- 
scytoides  cerasiops,  562, 

Eurytoma  auricoma.  in  Poland,  824; 
hosts  of.  324, 

Eurytoma  braconidis.  sp.  n^  hosts  of, 
in  Africa,  56. 

Eurytoma    ischioxanthos,  possible 


hyperparasite  of  Ips  typographus 

in  Poland.  324. 
Eurytoma    pissodis,     parasite  of 

I'lssodes  strobi  in  N.  America, 

247.  309.  460. 
Eurytoma  tylodermatis,  parasite  ot 

Anthonomus grandis  in  S,  Carolina, 

120. 

Eusarcoris  ventralis,  on  rice  in 
Malaya.  58. 

Euscelis  striatulus,  on  cranberry  in 
U.S.A.,  111.  277,  351 ;  and  false- 
blossom  disease,  111,  351 ;  bio- 
nomics and  control  of,  35L. 

Eusemion,  hvperparasitic  on  Coccids 
in  China.  320. 

eusirus,  Microplitis  (see  M.  macti- 
\  lipennis). 

I  Eustalocerus  clavicornis,  parasite  of 

Ips  typographus  in  Poland,  824. 
■  Eutachina  (see  Tachina). 
I  Eutettix    chenopodii    (strobi),  bio- 
nomics of,  in  Kansas,  112. 

Eutettix  tenella  (Beet  Leaf  hopper), 
in  U.S.A.,  18,  19,  218.  278,  3«, 
878.  880;  prediction  of  out- 
breaks of,  349. 380 ;  bionomics  of, 
18,  873;  and  curly-top,  1^^  19. 
278.  878;  direct  transmission 
of  curly-top  by.  218 ;  micro- 
organism resembling  Rtckettsia  in, 
278.  878;  unable  to  transmit 
yelltnvs  disease.  18. 

Euthrips  hawaiiensis,  on  cotton  in 
Hawaii,  252. 

Eutreta  xanthochaeta,  on  Lantana  in 
Hawaii,  11^  253. 

euvittata,  Wohljahrtia. 

Euxesta,  in  decaying  fruits  in 
Cahfornia.  211. 

Euxesta  annonae,  on  pineapple  in 
Hawaii.  253. 

Euxesta  notata,  in  decaying  fruits 
in  California,  322. 
'  Euxestis  dentula.  on  pomegranate  in 
Bokhara.  258. 

Euxoa  adumbrata,  measures  against, 
on  vegetables  in  Siberia,  5. 

Euxoa  conspicua,  on  soy  beans  in 
N.  Caucasus,  620. 
J  Euxoa  cursoria,  measures  against, 
'      on  vegetables  in  Siberia,  5. 

Euxoa  cursoria  var.  saga,  on  vege- 
tables in  Siberia,  5. 
'  Euxoa  ditrapezium  (see  Agrotis). 

Euxoa  islandica,  measures  against, 
on  vegetables  in  Siberia,  5. 

Euxoa  longidentifera,  bionomics  and 
control  of.  in  tobacco  seedbeds  in 
Nyasaland.  158. 

Euxoa  mcdunnoughi,  sp.  n^  in 
i      Montana.  630. 
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Euxoa  mesaoria,  in  Montana,  540 ; 
influence  of  situation  on  light- 
traps  for,  640. 

Euxoa  ochrogaster,  in  Montana,  540 ; 
influence  of  situation  on  light- 
traps  for,  540. 

Euxoa  segetum,  on  beet  in  France  and 
Italy.  233,  563;  on  flax  in 
Latvia,  214;  on  leguminous 
plants  in  Norway,  fiffiS;  bio- 
nomics and  control  of,  in  to- 
bacco seedbeds  in  Nyasaland, 
158;  in  Russia.  180,  237,  335. 
020;  on  cotton  in  Turkestan, 
829;  parasites  of.  287;  poly- 
hedral disease  in,  180. 

Euxoa  tesseilaia,  in  Montana,  540 ; 
influence  of  situation  on  light- 
traps  for,  540. 

Euxoa  tritici,  in  Russia,  232. 

Euzophera,  on  pear  in  China,  102. 

Euzophera  perticella,  on  Solanum 
melongena  in  Punjab, 

Emora  ochripcs  (sec  Stilpnotia). 

evanescens,  Trichogramnta. 

Evetria  (see  Rhyacionia). 

evidantia,  Dichomeris. 

examinator,  Pimpla. 

Exapate  coHgelatella,  on  apple  in 
Norway,  603. 

exarator.  Spathius. 

exareolata,  Angitia  (Diodes). 

excerptalis,  Scirpophaga. 

cxcessana,  Tortrix. 

cxcisa,  Atherigona. 

exclamaiionia,  Feliia. 

exectoides,  Formica. 

Exeristes  roborator  (see  Pimpla). 

Exetasles  gracilicornis,  parasite  of 
Phvtometra  gamma  in  Czecho- 
slovakia, ^5. 

exigua,  Laphygma  [Caradrina). 

exiguae,  Hyposoter. 

exitiosa,  Aegeria. 

Exochomus  pubescens,  in  N.  Africa, 

84 ;    predacious  on  Aphids  and 

Coccids,  84. 
Exochomus  quadripustulaius,  in  N. 

Africa,    84j    in    France.  564: 

migrations  of.  in  Mediterranean, 

201;  predacious  on  Aphids  and 

Coccids.  84,  26L  564. 
exolcta,  Calocampa. 
Exopholis  hvpolettca,  bionomics  of, 

in  Dutch  E.  Indies.  104,  286. 
Exorista  cottfinis,  parasite  of  Mala- 

cosotna  neustria  in  Spain,  284 ; 

parasite  of  Sirymon  melinus  in 

Texas,  847. 
Exorista  miiis  (see  Zenillia). 
exorista,  Xanthorhoe. 


Exosoma  lusitanicum,  on  vines  in 

France,  ^8. 
Exoteleia    dodecella,    on    pine  in 

Poland,  42. 
externus,  Acarapis. 
exvincKea,  Orthaga. 
Eye-spotted  Bud  Moth  (see  Eucosma 

oceilana). 


F. 

fabae.  Aphis  ;  Empoasca. 

fctbalis,  Empoasca. 

fabia,  Earias. 

faceta,  Antestia. 

facialis,  Empoasca  (Chlorita). 

fagi,  Cryptococcus. 

Fagus  (see  Beech). 

Fall  Army  Worm  (see  Laphygma 

frugiperda). 
fallax,  Tachina. 

False  Chinch  Bug  (see  Nysius 
ericas). 

False  Cotton  Stainer  (see  Aulaco- 

stern itm  n igrorubru m) . 
False  Mealybug.  Maple  (see  Phena- 

coccus  acericola). 
Fannia,    in    decaying    fruits  in 

California,  210. 
farinae,  Tyroglyphus. 
farinalis,  Pyralis. 
fasciapennis,  A leurodothrips. 
fasciata,  Zinckenia. 
fasciatus,  Anthrenus  ;  Chromoderus  ; 

Dysdercus  ;  Helioihrips. 
fasciculatus,    Acanthocoris  ;  ArcLc 

cerus  ;  Pogonochaerus. 
fausta,  Rhagoletis. 

Feltia  exclamationis,  in  Russian 
Union.  287.  329,  670 ;  food-plants 
of,  829.  620 ;  parasites  of.  237. 

Feltia  segetum  (see  Euxoa). 

Feltiella  venatoria,  attacking  Tetra- 
nychus  telarius  in  Ontario.  128. 

femoralis.  Heliothrips ;  Rhaphido- 
paipa  (Aulacophora). 

femur-rubrum.  M elanoplus. 

fenestralis,  A  ngitia. 

Fenusa  pumila  (Birch  Leaf-miner), 
in  Connecticut,  543. 

fera,  Echinomyia. 

fernaldana,  Carposina. 

Fernando  Po,  new  Capsid  on  cacao 
in.  ^ 

Ferrisiana,  il,    for  Ferrisia, 

Fullaway,  88. 

Ferrisiana  (Ferrisia)  virgata,  on 
betel  in  Ceylon,  559;  on  pepper 
in  India,  198 ;  food-plants  of,  in 
Dutch  E.  Indies.  8L  3^  363: 
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on  coffee  in  Tanganyika,  422; 

predacious  enemies  and  biological 

control  of,  8L  422, 
Ferrous  Sulphate,  and  lime-sulphur, 

spraying  with.  128. 
ferruginea,  Ostoma. 
ferrufitneus.   Dacus    (Chaeiodacus)  ; 

Rhynchophorus. 
Jerui,  \abis. 
Jeitivum,  Eurydema. 
Feterita  (see  Sorghum), 
fici,  Thoracaphis. 

Ficux,    Lymire    edwardsi    on,  in 

Florida,    Ufi;     thrips    on,  in 

greenhouses    in    France,  426; 

,\vleborus  ntorigerus  on,  in  Dutch 

E.'  Indies,  664. 
Ftcus  benjamtna,  Lepidoderma  alho- 

hirtum  on,  in  Queensland,  361. 
Ficus  car  tea  (see  Fig). 
Ficus  elastica,  Lecanium  corni  not 

developing  on.  fiQ6. 
Ficus  erecta,  Pseudococcus  on,  in 

Japan.  268. 
Ficus  pseudosycomorus,  pests  of,  in 

Sinai,  64. 
Ficus  retusa,  Thoracaphis  fici  on,  in 

Hawaii,  254. 
ficus.  Chrysomphalus  {Aspidiotus)  ; 

Homotoma  ;  Lepidosaphes. 
Fidia  longipes.  bionomics  of,  on 

vines  in  Arkansas,  SSSL 
Ftdia  viiicida,  on  vines  in  U.S.A., 

2SSL 

Fig.  new  thrips  on.  in  Chile.  21B; 
Hemerophila  nemorana  on,  in 
France,  288;  Sinoxylon  sexden- 
tatum  on,  in  Italy,  291 ;  pests  of, 
in  Turkey,  204  206 ;  pests  of. 
in  U.S.A.,  14,  6L  37L  578; 
precautions  against  introduction 
of  pests  of,  into  U.S.A.,  204,  205. 
2Qfi;  relation  of  insects  to  di- 
seases of.  14,  ^6,  206. 

Figs,  pests  of  dried,  in  Turkey,  204, 
205 ;  in  baits  for  Alabama  argil- 
lace  a,  67- 

Fiji,  pests  of  banana  in,  11^  12; 
coconut  pests  in,  10, 12i  510,  611. 
612.  617.  618.  W5;  cotton  pests 
in.  55,  298 ;  miscellaneous  pests 
in,  lOi  40i  617;  beneficial  insects 
and  biological  control  in,  10,  11, 
55.  257.  298.  510.  611.  612.  617, 
618.  635 :  biological  control  of 
noxious  plants  in,  10,  lli  12. 
858»  616,  617:  plant  pest  legis- 
lation in,  ^ifl. 
fijtensis,  Brachymetia. 
filamenlosus,  Pseudococcus. 

Filbert,  European  (see  Corylus 
avellana). 


I  Filbert  Bud  Mite  (see  Eriophyes 

avellanae). 
Filicium  decipiens,  Laccijer  albiz- 

ziae  on,  in  Ceylon,  668. 
filiformis,   Anadasius ;  Ischnaspis 

(see  /.  longirostris). 
filipjevi.  Blaesoxipha. 
Filippia  olcae,  parasites  of,  in  N. 

Africa  and  France,  85,  SOS. 
Finland,  forest  pests  in,  521,  522 ; 

mite  on  plum  in,  403 ;  beneficial 

insects  in,  522. 
Fiorinia  fiortniae,  parasites  of,  in 

N.  Africa,  86. 
Fiorinia  fletcheri,  sp.        on  Aegle 

marmeios  in  India.  S^jL 
Fiorinia  theae,  on  Citrus  in  China, 

m 

fiortniae,  Fiorinia. 

Fir,  Balsam  (see  Abies  balsamea). 

Fir,  Douglas  (see  Pseudolsuga  taxi' 
folia). 

Fir,  Silver  (see  Abies). 

Fire  Blight  (see  Bacillus  amylovorus). 

Fire  Brat  (see  Thermobia  domestica). 

firmata,  Theretra  oldenlandiae. 

fiscellaria,  Ellopia. 

fischeri,  Stenobolhrus, 

Fish  (Dried),  Anthrenus  pimpinellae 
damaging,  in  Gambia.  90. 

Fish-oil,  spraying  with,  101.  123 ; 
as  an  adhesive  for  dusts,  212,  2^  I 
I  as  an  adhesive  for  sprays,  274. 
276,  279,  379,  387,  398.  402.  550, 
647.  660,  679;  as  a  solvent  of 
rotcnone,  fflfi;  formulae  con- 
taining, 123,  276,  379i  387,  402. 
550.  660 ;  and  injur>'  to  rasp- 
berry. 128. 

Fish-oil  Soap  (see  Soap,  Fish-oil). 
fitchi,  Promachus. 
flabellatus,  Elasmus. 

Flachcrie.  in  silkworms.  422,  fSHL. 
fl  age  I  lata,  Sarcophaga. 

Flame-throwers,  against  locusts.  83* 

101.  104. 

I  flatnmatra,  Agrotis. 
I  ftammea,  Panolis. 
flava,  Hoplocampa  ;  Sipha. 
fiavescens,  Cnidocampa  ;  Empoasca 

{Chlortta). 
flaviceps,  Cybocephalus. 
flavipes.  .4panteles  :    Cercyon  (see 

C.    analis)  ;     Cnestispa  (Acan- 

thodes)  ;    Reticulitermes  {Leuco- 

termes). 
flavisiriata,  Erechthias. 
flaviventris,  Schistocerca  (see  S.  gre- 

garia). 
flavoangula,  Buprestis. 
fiavocinctus,  Trichodes. 
flavo/asciatus.  Cratosomus. 
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flavohalterata,  Polychnomyia. 
flavopetiolus.  Char  ops. 
flavoscuiellmn,  Encarsia. 
flavus,     Anagytus :      Microterys ;  i 

Tetranychus  ;  Tumidiscaptts. 
Flax,    Phytometra   gamma   on,  in 

France,  233 ;  i'horbia  cilicrura  on, 

in  Japan,  62fi ;  pests  of,  in  Latvia, 

214 ;    pests  of,  in  Poland,  47 ; 

pests  of,  in  Russia.  836.  609.  670; 

notice  of  list  of  pests  of,  fifift. 
Flea-beetle,    Apple    (see  Haltica 

foliacea). 

Flea-beetle,    Potato    (see  Epitrix 

cucumeris). 
Flea-beetle,   Western   Potato  (see 

Epitrix  subcrinita). 
Flea  Weevil,  Apple  (see  Rhynchaenus 

pallicornis). 
Fleabane  (see  Inula  dy sen f erica). 
Fleahopp>er,    Cotton    (see  Psallus 
seriatus). 

fletcheri,  Fiorinia  ;  Opius. 

floccosus,  Aleurothrixus. 

floralis,  Nemorilla  ;  Phorbia  [Chor- 
tophila,  Hylemyia)  ;  Plagionotus. 
Florida,  Anticarsia  gemmatalis  in, 
221.  678;  problem  of  Ceratitis 
capitata  and  legislation  respecting 
it  in,  20,  21.  22.  178«  271.  272. 
878,  881,  642 ;  other  citrus  pests 
in.  246,  282,  303,  346.  37L  490; 
Lepidopterous  celery  pests  in, 
581.  582,  622;  miscellaneous 
pests  in,  156^  ^  490,  581^  830;  \ 
beneficial  insects  and  biological  | 
control  in,  116,  246,  247,  286,  371, 
622.  ! 

ftoridanus,  Stigmaeus.  I 

floridensis,  Ceroplastes.  ' 

Flour,  pests  of,  and  their  control, 
185.805. 380. 505:  not  affected  by 
ethylene  oxide,  628;  in  bait  for 
Eurygaster,  60fi;  as  a  carrier  for 
dusts.  36,  673 ;  uses  of,  in  mixed 
sprays,  198,  409,  418;  formulae 
containing.  36,  413.  506. 

Flour  Beetle  (see  Tenebrio  molitor). 

Flour  Beetle,  Confused  (see  Tri- 
bolium  confusum). 

Flour   Moth,    Mediterranean    (see  i 
Ephestia  kahniella).  ' 

Fluorine,  in  baits  for  Silphids,  fi^ 

foliacea.  Haltica.  I 

foliorttm,  Rhynchaenus  (Orchestes).  ' 

Fontcnella  maroccana,  predacious  on  I 
Orthezia  arenariae  in  N.  Africa,  8fi. 

forbesi,  Aspidiotus. 

Forda  trivialis  (see  Pent  aphis).  ' 

Forest  Entomology,  organisation  of,  | 
in  Russia,  821;  review  of  book  , 


on  problems  of.  882;  climate  in 
relation  to.  487,  622. 
Forest  Fires,  relation  of  pests  to 

269,  270,  621- 
Forests,  pests  of,  in  Algeria,  180. 
673 ;  Gonipterus  gibberus  in,  in 
Argentina,  128;  pests  of.  in 
Australia,  69,  840;  pests  of.  in 
Austria,  24,  92,  265,  266,  525, 
632 ;  pests  of.  in  Britain,  229,  230, 
460.  461.  668;  Phyllobius  rhodo- 
pensis  in,  in  Bulgaria,  fi5;  pests 
of.  in  Canada,  115,  117,  118,  134* 
245,  286.  m  343,  380,  469; 
Myelophilus  pinipcrda  in.  in 
Cyprus,  6_;  pests  of,  in  Czecho- 
slovakia. 24^  286,  309^  434 ;  pests 
of.  in  Denmark.  334,  434;  pests 
of,  in  Finland.  521,  522;  pests  of, 
in  Formosa,  658,  706;  pests  of, 
in  France,  288;  pests  of.  in 
Germany.  26,  ^  94,  181,  266. 

267,  8«,  MS,  334,  335,  433,  434, 
437,  458.  469.  470.  475.  492.  504, 

6^  624,  627,  637,  66L  662,  6^ 
665.  697.  698.  713;  pests  of.  in 
HoUand,  177,  697;  pests  of,  in 
India,  254,  658;    pests  of.  in 
Dutch  E.  Indies,  194,  288,  512, 
664;  pests  of,  in  Italy,  261,  263, 
526;  pests  of.  in  Jugoslavia,  4fi; 
pests  of,  in  Korea.  108, 693 ;  pests 
of.  in  Latvia,  232,  695;  new 
Hispids  in,  in  Malava.  41^;  pests 
of.  in  Morocco.  85,  86,  180.  6ffi ; 
pests  of,  in  New  Zealand,  428. 
429 ;  pests  of,  in  Nyasaland,  423, 
424 ;  pests  of,  in  Palestine.  495 ; 
pests  of,  in  Poland,  47^  236 ;  pests 
of.  in  Russia,  ^  98, 270, 886, 455, 
^  526,  669,  S21 ;  pests  of.  in 
Siberia,  5,  53.  54,  521,  714  ;  pests 
of.  in  Spain.  90, 179, 263, 264, 3ffi ; 
pests  of.  in  Sweden.  268-270,  817, 
521 ;  Ips  sexdeniatus  in.  in  Trans- 
caucasia, 94  ;  pests  of,  in  U.S. A 
16,  73,  74,  no.  111,  137, 138, 17o' 
209,  212,  2i7,  250,  306.  308.  314. 

819,^.  328,  352,  378,  379,380, 
88L  891,  392,  395,  416.  447,  448, 

449.  456,  638,  543,  545,  548,  M£ 
582,  630,  639,  642,  643,^,707, 
708;  linear  estimates  in  deter- 
mining abundance  of  insects  in, 
327 ;  aeroplane  dusting  against 
pests  of,  87,  188,  285,  484, 
604;  sylvicultural  practice  in 
control  of  j)ests  of,  307. 
Forficula  auricularia,  destroying 
noxious  insects  in  France.  ^84; 
damaging  market  garden  crops  in 
U.S.A.,  878. 
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Formalin,  as  a  soil  dressing  against 

Capsid  bugs,  682. 
Formica  exectoides,  associated  with 

Membracids  in  Maryland,  24. 
Formica  rufa,  predacious  on  Enar- 
monia  diniana  in  Germany,  484 ; 
on  plum  in  Norway,  693^ 

formicarius,  Cylas. 

Formicomus  ionic  us,  on  fig,  etc., 
in  Turkey,  205.  206:  possibly 
associated  with  diseases.  2Qfi. 

Formosa,  Aphids  of,  88,  556,  568: 
Coccids  in.  88,  ^  706:  Lepi- 
dopterous  forest  pests  in.  658» 
706 ;  Lepidoptera  on  rice  in,  33, 
35 ;  miscellaneous  pests  in.  88« 
244^  638 ;  parasites  of  Lepidop- 
tt  ra  in.  8^  286^  510.  658,  206. 

formosa,  Chrysopa  ;  Encarsia. 

formosanus,  Cardiophorus ;  Copto- 
terme.s  ;  Lacon  :  Septilus. 

formosensis,  Xanthopimpia. 

formo&um,  Pachyneuron. 

forntosus,  Cheiloneurua. 

jfornicata,  Phytodecta. 

/orsterana.  Tortrix. 

fortis,  Blapstinus. 

Foulbrood,  .\merican  (see  Bacillus 
larvae). 

Four-lined  Borer  (see  Luperina 
stipata). 

foveicollis,    Bothynoderes  :  Carpo- 

philus  (see  C.  humeralis). 
Fowls,  destroying  noxious  insects, 

2.  ^  18L  m  ^  641.  664: 

effect  of  arsenic-poisoned  locusts 
on,  452. 

Foxglove  (see  Digitalis  purpurea). 

fractilinea.  Oligia. 

fragaricu.  Tarsonemus  :  Tyloderma. 

fragilts.  Malacosoma. 

France,  factors  influencing  abund- 
ance of  Aphids  in.  565;  Dip- 
terous parasites  of  bees  in,  865, 
674 ;  new  Capsid  on  box  in,  186; 
cereal  pests  in,  141,  151.  288. 
265.  435.  516:  Coccids  of.  826. 
5^  584 ;  miscellaneous  pests  in, 
M»  233,  300^  435 ;  orchard  pests 
m  176.  232.  233.  265.  292,  283. 
461.  505.  515.  523.  563 ;  pests  of 
stored  products  in,  70,  505; 
review  of  subterranean  insects  in, 
vegetable  pests  in.  233,  328, 
514.  595.  827 ;  vine  pests  in.  233, 
292.  365.  595.  627:  beneficial 
insects  and  biolof^ical  control  in, 
^  15L  ^  265,  365,  455,  496. 
505,  515,  623,  563,  566,  594: 
cultivation  of  pyrethrum  in.  186 : 
organisation  of  plant  protection 

(1639«) 


I      service    in.    ^17;    i>ests  from, 
'      intercepted  in  Connecticut,  644. 
Frankliniella      fusca,  measures 

against,  on  cotton  and  tobacco  in 

S.  Carolina,  582. 
Frankliniella   insularis,  bionomics 

and  relation  of,  to  spotted  wilt 

of  tomato  in  Australia,  666;  on 

orange  in  Brazil,  173. 
Frankliniella   occidentalis,  sulphur 

dust  against,  on  orange  in  U.S.A., 

202. 

Frankliniella  tritici  bispinosa,  food- 
plants  of.  in  Florida,  246- 
frater,  Opatroides. 
'  fraierculus,  Anastrepha. 
fraxini,  Hylesinus. 
Fraxinus  (see  Ash). 
I  frenchi,  Lepidiota. 
'  frit,    Oscinella    (Oscinis,  Oscino' 
soma). 

I  Frit  Fly  (see  Oscinella  frit), 
froggatti,  Brontispa. 
Froggattia  olivina,  food-plants  of, 

in  Australia.  60. 
Frogs,  destroying  noxious  insects, 
592,679. 

frontalis,  Encyrtus  ;  Dendroctonus  ; 

Platymetopius. 
]  frontatus.  Encyrtus. 
Frontina,  parasite  of  Strymon  meli" 

nus  in  Texas.  842. 
Frontina  archippivora  (see  Achae- 

toneura). 
frugiperda,  Laphygma. 
Fruit  (Dried),  pests  of,  and  their 

control.  60, 199, 333,  408, 485, 502. 
Fruit-fly,    Cherry    (see  Rhagoletis 

cerasi,     R.    cingulata    and  R. 

fausta). 

^  Fruit-fly,    Currant    (see  Epochra 
canadensis). 
Fruit-fly,  Mango  (see  Dacus  ferrU' 
gincus). 

Fruit- fly.  Mediterranean  (see  Cera- 

titis  capitata). 
Fruit- fly.  Melon  (see  Dacus  cucur- 

bitae). 

Fruit-fly,  Mexican  (see  Anastrepha 
ludens). 

Fruit- fly.  Natal  (see  Ceratitis  rosa). 
Fruit- fly,  Olive  (see  Dacus  oleae). 
Fruit-fly,  West  Indian  (see  Anas- 
trepha fraterculus). 
Fruit-tree    Leaf-roller  (see  Tortrix 

argyrosptla). 
Fruit-tree    Red  Spider  (see  Para- 

tetranvchus  pilosus). 
frustrana,  Rhyacionia. 
frustranae ,  Campoplex. 
fuliginosum.  Allothrombium. 
fultaii'ayi,  Diaschasma. 
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fullcri,  Scirtothrips. 

Julio,  Otiorrhynchus  ;  Polyphylla. 

fullonxca,  Othreis. 

fulva,  Prenolcpis. 

Julvicornis,  Hoplocampa. 

fulvtformis,  Chaetopsis, 

fulv  I  pes,  Brachypterus . 

fulvofttaculatus,  Calocoris. 

fulvum,  Stromatium. 

fulvus,  Desmoris. 

fumiferana.  Tortrix. 

Fumigation,  types  of  equipment  for, 

41»  61.  65.  206,  347,  457.  578. 591. 
fum  tpe n n cll us ,  Myzocall i s . 
funebrtina,  Cydia  {Grapholitha). 
Fungi,  Coccinellids  feeding  on,  in 

Japan,  208. 
Fungi,  Benelicial,  89.  49.  88,  98. 

105.  117.  128.  148.  151.  158,  181. 

182.  214.  217.  284.  285.  287.  288. 

289.  252,  253.  315.  320.  379,  384. 

405.  442.  450.  506.  507.  530.  561. 

564.  585.  586.  591,  592.  610.  618, 

624.  682.  640.  672.  678.  629. 
Fungi,  Injurious.  46,  93,  178,  188. 

219.  227.  255.  292.  884.  524.  526. 

568.  678.  691 ;  relation  of  insects 

to,  14,  no,  177^  205,  206,  2Q9. 

216.  244.253,342,533,  554,  557. 

558.  576.  589,  665.  692. 
Fungus,  Blue  Mould  (sec  Perono- 

spora ) . 

Fungus,   Blue  Stain   (see  Cerato- 
stoitulla). 

Fungus,   Citrus-scab   (see  Sphace- 

loma  fau'cettt). 
Fungus,    Green   Muscardine  (see 

Metarrhi:ium  anisopliae) . 
Fungus.  Pink  Muscardine  (see  Spi- 

carui  (iphodtt  and  S.  fumosorosea). 
fur,  Ptinus. 
fur  cat  a,  A  sp  idom  orph  a . 
furcifera,  Sogata  (Liburnia). 
furfu  race  a ,  Pseud  oh  olophylla . 
Furniture,  insects  and  their  control 

in.  22,  42. 129, 189,  439.  642.  689. 
Furs,  insects  and  their  control  in. 

129. 196.  888.  857.  439. 
fuse  a,  Antarctia  ;  Arcyptera  ;    13  us- 

scola   {Glottula)  ;    Prankliniella  ; 

Lachnosterna   ( Phyllophaga) . 
fuscicarpus,       Eulimneria  (Lim- 

nerium). 

fuscicornis.  Halticoptera  {Dicyclus). 
fuscilabris,  Ceratomegilla. 
fuscipennis,    Palaeococcus  {Mono- 

phlebus). 
f use i pes,  Calathus  ;  Scatopse. 
fusciienalis,  Argyria. 
fuscuni,  Tetroptum. 
fuscus,  Proteroiulus. 
Fusel  Oil  (see  Amyl  Alcohol). 


G. 

gabrieli.  Tettopium. 
Gaedia  ignavus,  bionomics  of,  in 
!      Japan,  624. 

gages,  Platyscelis. 
\  gahani,  Pseudococcus. 

Galeruca  banghaasi,    bionomics  of, 
!      in  China.  244,  556. 
j  Galeruca  pinicola  (see  Luperus). 

Galerucella  lineola,  on  Salix  triandra 
j      in  Britain.  ^0. 
Galerucella  luteola  {xanthomelaena) , 
on  elm  in  France,  283 ;  bio- 
nomics and  control  of,  in  U.S.A., 
16,  208. 

Galerucella  tenella,  on  strawberry-  in 

Norway.  6^. 
Galerucella  xanthomelaena   (see  G. 

luteola). 

Galleria  mellonella  (Bee  Moth),  bio- 
nomics and  control  of,  in  beehives, 
485,  632;  Trichogramma  evanes- 
cens  bred  on,  14fi;  experiments 
with  bacteria  and,  148. 

gallicola.  Pontania  (see  P.  proximo). 

galloprovincialis,  Monochamus. 

Gambia,  Dermestids  in.  fifl. 

Gambrus  homonae,  sp.  n^  parasite 
of  Homona  menciana  in  Formosa. 
510. 

Gambrus  incertus,  probably  para- 
I      sitic  on  Phlyctaenia  tertialis  in 

U.S.A..  116. 
gamma,  Phytometra  (Plusia). 
I  Ganaspis  carvalhoi,  sp.  n^^  parasite 

of     Anastrepha    fralerculus  in 

Brazil,  322. 
Garlic,  Brachycerus  undatus  on.  in 

Italy,  fifil;  attractive  to  Popillia 

japonica,  2L 
Gasterocercus  depressirostris,  on  oak 

in  Jugoslavia.  42. 
Gastrallus  indicus,  damaging  papers 

in  Punjab,  468. 
Gattine,  in  silkworms,  691^ 
gaunacella,  Tischeria. 
Gaurax   dorsalis,    associated  with 

Phlyctaenia   tertialis   in  U.S.A., 

112. 

get.  Macrosiphum. 
Gelatine   Grub   (see    Xarosa  con- 
spersa). 

Gelechta  gossypiella  (see  Platyedra). 
Gelechia  malvella,  on  hollyhock  in 

Ciermany,  232. 
gelechiae,  Al icrobracon. 
\  Gel  is,  associated  with  Phlyctaenia 

tertialis  in  U.S.. A..  116. 
j  geniinata,  Solenopsis. 
\  geminatus,  Dyscinetus. 
<  gemmatalis,  Anticarsia. 
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geniculata,  Eulimneria  (IJmnerium). 
gentcttiati,  Stenodiplosis. 
gentculatus.  Engytatus. 
Genista,  protecting  leery  a  against 

Xoviiis  in  France,  3fifL 
genitalis,    Phorbia    {Adia,  Chorto- 

phi  la), 

gennadii,  Asphondylia  {Schiiomyia). 

geodes.  bucolarcha. 

Geophilomorpha,  economic  status  of, 
in  Britain,  625* 

Georgia  (U.S.A.),  Anthonomus  gran- 
dis  in.  577 ;  orchard  p>ests  in,  66« 
217,  380,  580,  380;  beneficial  in- 
sects in.  218.  577. 

Geraniol,    in    baits    for  Popillia 
japonic  a.  7L  412,  447,  640.  644; 
Tibicen  attracted  by.  7L. 

Geranium,  Brotolomia  meticulosa  on, 
in  France,  23 ;  pests  of,  in  New 
^'ork.  74,  454. 

Geranium  Aphis  (see  Macrosiphum 
cornelli). 

gerasimowi.  l.ithocoUftifi. 

Germany,  pests  of  bees  in,  91i  182, 
187,  266;  beet  pests  in.  44^  186, 
459,  602^  628;  cereal  pests  in,  44, 
186.  267,  431.  458.  514,  603,  637. 
696.  697:  Coccids  of.  135.  325, 
637 ;  forest  pests  in.  8,  25^  92,  94i 
185,  181,  185.  266,  267,  293,  332, 
888,  384,  885.  488,  484,  485,  487, 
458,  504,  514.  523,  524,  627,  687. 
661.  662,  663,  665.  697.  698.  718; 
pests  of  hops  in.  267,  663 ; 
miscellaneous  pests  in,  26i  485. 
629,  662;  orchard  pests  in. 
93.  ISO,  18L  182.  183.  294.  332. 
«6,  604,  563,  602,  628,  662; 
pests  of  small  fruits  in,  432,  504; 
pests  of  ornamental  and  green- 
house plants  in.  8,  94,  180»  181, 
182.  m  8S8.  431.  432.  439.  504. 
505.  662.  668,  696:  study  on 
certain  Silphids  in.  240,  424; 
pests  of  stored  products,  etc.,  in, 
91,  136,  152,  187.  333.  m  439; 
timber  pests  in,  98,  4^;  Tipu- 
lids  in,  177.  514;  vegetable  pests 
in.  2.  44.  181.  184,  362,  431.  514, 
524.  602.  637.  664 ;  vine  pests  in, 
Ml  188.  826,  523;  insects  and 
plant  diseases  in,  183.  602.  697: 
beneficial  insects,  3,  133.  180. 
293.  294,  334,  434.  436,  456.  459. 
568.  590,  662:  insect  food  of 
birds  in,  208 :  organisation  of 
economic  entomology  in.  882, 
458,  ^SSil  survey  of  patented 
insecticides  in.  98 ;  legislation 
against  introduction  of  Aspi- 
diotus  perniciosus  into,  334 ;  im-  [ 

(1»)0«) 


portance  of  preventing  introduc- 
tion of  l.epliuotarsa  decemlineata 
into.  663. 

gestroi,  Coptotermes. 

Gherkin,  Eurydema  oleraceum  on, 
in  Germany,  687 ;  injury  to,  by 
arsenical  sprays,  26. 

ghesquieri,  Pimelephila. 

gibberus,  Gonipterus. 

Gibraltar,  mosaic  diseases  in,  127. 

gifuensis.  Macrocentfus, 

gigas.  Sir  ex. 

Gillettea  (see  Chermes). 

gilvits,  Termes. 

Ginger,  Elytroteinus  subtruncatus  on, 

in  Hawaii,  liL 
Ginger  (Stored),  pests  of,  in  Britain. 

176 ;  restrictions  on  importation 

of,    from    Hawaii   into  Canada 

against   Ceratitis  capitata,   271 ; 

Blastobaais  byrsodepta  in,  in  Sierra 

Leone.  88. 
Gipsy  Moth  (see  Porthetria  dispar). 
glabra,  Chloropisca  {Chlorops). 
glabrattts,     Hylastes     {Hylurgops)  ; 

Pityophthorus. 
gladiator,  Mesostentis. 
gladioli,  Urodon. 

Gladiolus     (fuartinianus,  Urodon 

gladioli  in  seeds  of,  in  Kenya,  462. 
Glareola    melarioptera,  destroying 

locusts  in  S.  Africa,  530. 
glaseri,  Neoapiectana. 
glauca ,  M etadrepana . 
Gloeosporium  perennans,  relation  of 

Eriosoma  lanigerum  to,   in  Br. 

Columbia.  342. 
glomeratus.  Apanteles. 
Glottula  fusca  (see  Busseola). 
gloveri,  Lepidosaphes. 
Glucose,  in  bait  for  cherry  fruit-flies. 

505. 

Glue,  eaten  by  Thermobia  domestica 
in  Vancouver,  245;  spraying 
with,  against  mites,  252;  effect 
of.  in  lead  arsenate  sprays,  409. 

Glycerine,  not  increasing  efficiency 
of  soap  sprays,  529;  retaining 
nicotine  content  of  nicotine  sul- 
phate. 647. 

Glycine  hispida  (see  Soy  Beans). 

glycinivorella,  Cydia  {Laspeyresia). 

Glypta  mutica,  parasite  of  Poly- 
chrosis  viteana  in  Delaware, 

Glypta  rufiscutellaris  (a  parasite  of 
Cvdia  molesta).  in  Ontario,  122; 
in  U.S.A.,  88»  123,  135,  163i  406. 
40L  419.  468,  543,  550;  utilisa- 
tion of,  419.  453 :  parasitising 
A  ncylis  comptana.  548. 

Glypta  varipes,  parasite  of  Cydia 
molesta  in  Ontario,  122. 

6* 
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Glyptapanteles  (see  ApanUles). 

GlyptoUrmes  (see  CaloUrmes). 

Gnathocerus,  key  to  species  of, 
associated  with  stored  products 
in  Britain,  502. 

Gnathotrichus  sulcatus,  bionomics 
and  control  of,  on  Douglas  fir  in 
California,  209 ;  blue-stain  fungus 
associated  with,  209. 

Gobaishia  japonica,  food -plants  of, 
in  Japan,  S71. 

godarti,  Epilachna. 

godmani.  Pantomorus. 

Gold  Coast,  cacao  pests  in,  98;  new 
Coccid  on  Coffea  in,  880 ;  new 
Hispid  on  palms  in,  486 ;  Arae- 
cerus  fasciculatus  imported  into 
Britain  in  cacao  beans  from,  124. 

Golf  Courses,  insects  damaging,  in 
Br.  Guiana,  722.1  insects  damag- 
ing, in  U.S.A..       272.  608^  544. 

Gomphocerus  sibiricus,  in  Siberia, 
5.  6. 

Gonatocerus,    parasite    of  Sticto- 

cephala  inermis  in  U.S.A.,  821. 
Gonia,  phagocytosis  of,  in  Noctuid 

larvae,  57L 
Gonia  capttata,  parasite  of  Noctuids 

in  Russia,  ^2. 
Gonia  ornata,  parasite  of  Noctuids 

in  Russia,  232* 
gonipten.  Aftaphoidea. 
Gonipterus  gibberus,  food-plants  of, 

in  Argentina,  128. 
Gonipterus  scutellatus.  distribution 

and  utilisation  of  new  Mymarid 

parasite  of,  426. 
Gonocephalutn  (see  Dasus). 
Gooseberry,  Eriosoma  ulmi  on,  in 

Br.  Columbia.  348;  mites  on,  in 

Holland  and  Czechoslovakia,  gS, 

382;  pests  of,  in  U.S.A..  78.  294. 

883;  experimentally  attacked  by 

Lccanium  corni,  MiL 
Gooseberry  Borer,  Black  (see  Xylo- 

crius  agassizi). 
Gooseberry  Fruit  Worm  (see  Zopho- 

dia  grossulariae). 
Gorse  (see  Ulex  europaeus). 
Gortyna    tnicacca,    on    potato  in 

Britain  and  Norway,  461.  698; 

probably  on  onions  in  Russia,  92. 
Gortxna  xanthenes,  on  artichoke  in 

France,  288. 
gortynae ,  M icropl itis . 
Gossyparia  spuria  (European  Elm 

Scale),  bionomics  and  control  of, 

in  U  S  A  .  182,  638.  208. 

Gossyparia  ulmi  (sec  G.  spuria), 
gossypiella,  Bucculatrix  ;  Platyedra 

{Gelechia,  Pectinophora) . 
gossypii,     Aphis  ;  Macrosiphum 


{Acyrthosiphon)  ;     Sphenoptera  ; 

Thrips. 
gougeleti,  Carabus. 
Gouger,  Black  Stem  (see  Pentodon 

australis). 
Gracilaria  sulphurella  var.  auran- 

tiella,  on  cork  oak  in  Morocco, 

86. 

Gracilaria  syrtngella,  destroyed  by 
Forftcula  auricularia  in  France, 

gracilicornis,  Exetastes. 

gracilipes,  Cremastus. 

gracilis,    Orthomorpha  ;  Stephano- 

deres. 
graellsi,  Xanthodes. 
Grain  Beetle.  Saw-toothed  (see  Sil- 

vanus  surinamensis) . 
Grain  Moth  (see  Tinea  granella). 
Grain  Moth.  Angoumois  (see  Sito- 

troga  cereaJella). 
Grain     Weevil      (see  Calandra 

granaria). 
Gram  (see  Cicer  arietinum). 
graminum.  Toxoptera. 
Gramtnodes  stolida,  on  flax  in  N. 

Caucasus.  620. 
granaria,  Calandra. 
granarium,  Macrosiphum. 
granarius,  Aphidius. 
granati,  Eriophyes. 
gravdicorne,  Crypiochaetum. 
grandiostlla,  Dxatraea. 
grandis,  Anthonomus  ;  Tricholyga. 
granella.  Tinea. 

Grape  Colaspis  (see  Eucolaspis  brun- 
nea). 

Grape    Leafhopper    (see  Erythro- 

neura  comes). 
Grape  Mealybug  (see  Pseudococcus 

maritimus). 
Grape-berry  Moth  (see  Polychrosis 

viteana). 

Grapefruit,  not  attacked  by  Cera- 
titis  capitata  in  S.  Africa,  420 ; 
Myllocerus  on,  in  Ceylon,  16fi; 
Parallelia  palumba  on,  in  Malaya, 
58;  fruit-piercing  moths  on,  in 
Sierra  Leone,  98;  pests  of,  in 
U.S.A.,  15.  22^  625 ;  sterilisa- 
tion of,  against  C.  capitata,  22. 

Grapes.  Polychrosis  botrana  inter- 
cepted in,"  in  U.S.A..  110;  effect 
oi  sprays  on,  588. 

Graphidoihrtps  stuardoi,  gen.  et 
sp.  n^  on  fig  in  Chile.  216. 

Graphium  ulmi,  ScoJj'tids  asso- 
ciated with,  on  elm  in  Europe, 
177,^ 

Grapholiiha  funehrana  (see  Cydia). 

Grapholithu  inoptnata  (see  Cydia). 

Grapholiiha  molesta  (see  Cydia). 
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Grapholitha  packardt  (see  Cydia). 
Grapholttha  schistaceana  (see  En- 
cosma). 

Grapholitha  turionana  (see  Rhya- 
cioma). 

Grapholitha  woeberiana  (see  Enar- 

movia). 
grapholitha^,  Calliephialtes. 
Graptopsaltria  colorata,  bionomics 

of,  on  pear  in  Japan.  IflL 
Grass.    Bamboo    (see   Sasa  pani- 

culata). 

Grass,  Lemon  (see  Cymbopogon). 
Grass,  Meadow  Foxtail  (see  Alo- 

pecurus  pratensis). 
Grass.  Slough  (see  Spartina  mich' 

auxtana). 
Grass,  Timothy  (see  Phleum  prat- 

rnse). 

Grass-stem  Sawfly.  Western  (see 
Cephas  cinctus). 

Grasserie.  in  silkworms,  422.  891. 

Grasses,  type  of  mosaic  disease  of, 
in  S.  Africa.  133.  IM;  relation  of 
Rhynchota  to  white  ear  disease  of, 
in  Germany,  188;  Coccid  on.  in 
New  Caledonia,  45B  ;  Heteroligus 
Claudius  on,  in  Nigeria,  5fil; 
Limothrtps  denticornis  on,  in 
Norway,  693 ;  cereal  and  sugar- 
cane pests  on.  5L  12L  140,  182, 
224.  330.  361.  366,  435.  463.  551. 
587,584,592,811,698,212.  (See 
Golf  Courses  ami  L  iwns.) 

Grasshopper.  Deccan  (see  Cole- 
mania  sphenarioides). 

Grasshopper,  Japanese  (see  Tachy- 
cines  asynamorus) . 

Grasshopper,  Meadow  (see  Orche- 
limunt  vulgare). 

Grasshoppers,  non-swarming  species 
of,  in  Argentina,  1^;  not  sus- 
ceptible to  Bacterium  thurin- 
giensis.  145. 

gravis.  Ceuthorrhynchus. 

Greece.  Eurygaster  not  injuring 
cereals  in.  8fi^ ;  Pyrausta  nubila- 
lis  in.  287 ;  organisation  of  locust 
control  m.  49& 

Greengage,  pests  of,  in  Germany, 

Greenhouse  Centipede   (see  Scuti- 

gerella  immaculata) . 
Greenhouse    Fumigation,    8,  181. 

266.  357.  434.  473,  578,  599,  600. 

666. 

Greenhouse  Leaf  Tyer  (see  Phlyctae- 

nia  rubigalis). 
Greenhouse  Whitefly  (see  Trialeu- 

rodes  vaporariorum). 
greeni.     Calotenncs     ( Seotermes)  ; 

Lachnodius. 


gregaria,  Schistocerca. 
grenadensis.  Ipohracon. 
Grenadilla  (see  Passiflora  quadrant 
gularis). 

Grcyback  Cockchafer  (see  Lepido' 
derma  albohirtum). 

grisator,  Agrilus. 

grisella,  Achroia. 

griseola,  Hydrellia. 

griseosetosus,  Adoretus  {Lepadoretus). 

griseovariegata,  Panolis  (see  P. 
flammea). 

grossipes,  Physomerus. 

grossulariae,  Zophodia. 

Ground-nuts  (Peanuts),  Empoasca 
facialis  on,  in  S.  Africa,  5ffl; 
Noctuids  on.  in  N.  Caucasus.  62Q; 
thrips  on.  in  Florida.  24fi;  ants 
on,  in  Haiti.  555;  pests  of,  in 
India.  192.  444;  pests  of.  in 
Nigeria,  364.  561;  pests  and 
diseases  of,  in  Sierra  Leone.  98i 
I  122. 

I  Grounds-nuts    (Stored),    pests  of. 

in  Italy,  451 ;  tests  of  f umigants 
I      for,  408. 
Ground-nuts,       Bambara  (see 

Voandzeia  subterranea) . 
grylloclona,  Blaesoxipha. 
grylloides.  Hysteropterum. 
Gryllotalpa,  in  tobacco  seedbeds  in 

Mauritius,  559;    bionomics  and 

control    of.    on    sugar-cane  in 

Queensland,  4fi5< 
Gryllotalpa  africana.  probably  on 

rice  in  Ceylon.  156;  measures 

against,  in  tobacco  seedbeds  in 

Nyasaland.  159. 
Gryllotalpa    gryllotalpa  (vulgaris). 

bait  for.  in  Italy.  45,  336,  383; 

on  flax  in  Latvia.  215 ;  bionomics 

of.  on  tobacco  in  Transcaucasia. 

189. 

gryllotalpa.  Gryllotalpa  (Curtilla). 

Gryllus  assimilts,  measures  against, 
on  lucerne  in  S.  Dakota.  20. 

Gryllus  domesticus.  measures  against, 
in  houses  in  Switzerland.  525. 

Gryllus  oceanicus,  on  pineapple  in 
Hawaii,  252. 
,  gryllus,  Chrysopogon. 

Guava.  little  attacked  bv  insects  in 
Hawaii.  258;  pests  of.  in  India, 
248.  443.  444 ;  A  ttacus  cynthta  on. 
in  Malaya,  58;  Helopeltis  ber- 
grothi  on.  in  Nyasaland.  25fi; 
A  nastrepha  fraterculus  on,  in  Portf> 
Rico.  165;  destruction  of,  against 
fruit-flies  in  U.S.A..  21,  79. 

Gueriniella   serratulae.  natural  ene- 
I      mies  of,  in  N.  Africa.  84,  85« 
!  Guiana,  British,  thrips  on  Clidemia 
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hirla  in,  filfi;  leaf-cutting  ants 
in,  442;  Ligyrns  ebenus  on 
tannias  in,  441;  miscellaneous 
pests  in,  271,  712;  sugar-cane 
pests  in,  260,  326,  330,  212. 
Guiana,  Dutch,  Scolytid  on  coffee 
in,  12fi. 

Guiana.  French,  Atta  on  cassava 
in,  22^ 

Guineafowl,  destroying  locusts  in  S. 

Africa,  RSH. 
Gum  Arabic,  as  an  emulsifier  for 

oils.  402. 

Gum  Tragacanth,  Chromed,  superior 

to  sheliac  for  fastening  host  eggs 

for  Trichogramma,  657. 
gurneyt,  Coccophagus. 
Gutta-percha  (see  Palaquium). 
giittulata,  Hyperaspis. 
guttulatus,  Blaniulus. 
Gutzeit   Method,   for  determining 

minute  quantities  of  arsenic,  382; 

modifications  of.  356. 
Gyllenhalius  palmurum,  sp.  n^  on 

palms  in  Gold  Coast.  42&. 
Gymnandrosonxa   auraniianum ,  on 

orange  in  Brazil.  173 ;  recorded 

as  Tortrix  citrana.  178. 
Gymnetis  maculosa,  liable  to  be  con- 
fused   with    Ligyrus   ebenus  in 

Br.  Guiana,  442. 
Gymnobasts  microcera  (see  Billaea). 
Gypona   striata,   on   cranberry  in 

New  Jersey,  228. 
Gypsum,    and    calcium  arsenate, 

against   pests  of  cucurbits.  16. 

114, 644 ;  effect  of,  on  cucumbers, 

405. 

H. 


H abrohracon  (see  Microbracon). 

Habrocytus,  parasite  of  Cassida 
vittata  in  Italy,  662;  associated 
with  Achatodcs  zcae  in  U.S.A., 
116. 

H abrocytus  lixi,  possibly  parasitic 
on  Lixus  jmici  in  Italy.  5iB2. 

Habrncytus  tenuicornis,  parasite  of 
Anthonomus  spilotus  in  France, 
515. 

Habrolcpis  dalntavi,  parasite  of 
Coccids  in  N.  Africa  and  France, 
85,  595. 

Hackberry  (see  Celtis  occidcntalis). 
Hadena  basilinea  (see  Trachea). 
Hadena  oleracea  (see  Folia). 
Hadena  secalis  (see  Trachea), 
haemorrhoidale,  A  canthosoma . 
haemorrhoidalis.    Athous    (see  A. 

obscurus)  :  Heltothrtps  ;  Omoces- 

ins  {Stenobothrus). 


Haiti,  new  leafhopper  on  beans,  etc., 
in,  494,  555;  cotton  pests  in, 
825.  553,  554;  miscellaneous 
pests  in,  554 ;  new  wax-scale  in, 
456. 

Halictus  spp.,  natural  fertilisation 
of  cotton  flowers  bv,  in  Eg>'pt, 
43,  44. 

Haltica,  on  beet  in  Czechoslovakia, 
296. 

Haltica  ampelophaga,  on  vines  in 
Spain  and  France,  Ol^  365  ;  mea- 
sures against,  365 ;  considered 
a  synonym  of  £L  lythri,  365. 

Haltica  foliacea  (Apple  Flea-beetle), 
in  nurseries  in  Kansas,  132. 

Haltica  lythri,  ampelophaga  con- 
sidered a  synonym  of.  365. 

Haltica  oleracea.  on  crucifers  in 
Malta,  261. 

Haltica  tamaricis,  on  willow  in 
Poland,  42. 

Halticoptera,  hosts  of,  618. 

Halticoptera  fuscicornis.  parasite  of 
Oscinella  frit  in  Britain,  518. 

Halticoptera  petiolata,  parasite  of 
Oscinella  frtt  in  Russia.  13CL 

Halticus  tibialis,  possibly  a  vector 
of  rosette  disease  of  ground-nuts 
in  Sierra  Leone,  98. 

Ham,  ethylene  oxide  impairing 
flavour  of,  628. 

hamadryadella,  Lithocolletis. 

hammondi .  Psorosina. 

hampei.  Stephanoderes  {Cryphalus). 

hancochi.  Anastatus  bifasciatus  ; 
Asterolecanium  ;  Microbracon. 

Hapalia  machaeralis,  parasite  of,  in 
India,  198. 

Haplogonatopus,  parasite  of  leaf- 
hoppers  in  Japan,  566. 

Haplothrips  aculeatus.  bionomics  of, 
on  cereals  in  Germany,  697,  688. 

Haplothrip<.  tritici,  on  cereals  in 
Siberia,  5,  62. 

Haptoncus  liiteola  (see  Epuraca). 

harcyniae,  Pissodes. 

Hardwood  Neutral  Oil,  increasing 
toxicity  of  nicotine  in  sprays,  404. 

hargreavesi,  Patara. 

Harlet|uin  Bug  (see  Murgautia  his- 
trionica). 

Harmolita  noxialis.  on  cereals  in 
E.  Siberia,  5. 

Harpalus  caliginosus.  predacious  on 
Otiorrhynchus  sulcaius  in  Penn- 
sylvania, 454. 

Harpalus  pubeacens  (see  Ophonus). 

harti.  Erythroneura. 

haruhawai .  Doleriis. 

harvtyi,  Datochaeta  {see  Ptychomyia 
selecia). 
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haatana,  Rhyacionia. 
hastiana,  Peronea  (Acalla). 
Hawaii,  Ceratttis  capitata    in,  139, 

m  268,  84L  877.  487,  63L; 
other  fruit  pests  in.  262.  263. 
254«  341 ;  miscellaneous  pests  in, 
10,  252,  254 ;  sugar-cane  pests  in, 
254«  588 ;  compulsory  precautions 
against  termites  in  buildings  in, 
139 ;  pests  of  tomato  in,  251,  252, 
254 ;  evolution  of  native  insects 
in.  201 ;  beneficial  insects  and 
biological  control  in,  189^  252, 
253,  254,  255,  257,  326,  341.  588, 
631 ;  biological  control  of  noxious 
plants  in.  Jg,  253,  254i  464. 
588 ;  beneficial  insects  introduced 
into  Fiji  from,  llj  257 ;  Helio- 
thrips  fa^ciatiis  intercepted  in 
fruit  in.  468 ;  revision  of  legisla- 
tion against  introduction  of 
Ceratitis  capitata  into  Canada 
from,  221;  pests  from,  inter- 
cepted in  California,  15-. 

haivaitensis,  Euthrips  ;  Holepyris  ; 
Pimpla  (Ephialtcs). 

Hawthorn  (see  Crataegus). 

Hazel  (see  Corylus  avellana). 

Heat,  uses  of  against  insect  pests, 
15. 19.  22, 113, 189,  248,  289,  313, 
427,  469,  507,  528,  547.  554,  572, 
590,  673,  685.  699.  (See  Solar 
Heat,  Steam  and  Water,  Hot.) 

Heather  (see  Calluna  vulgaris). 

hebetor,  Microbracon  {Habrobracon). 

hfbraeus,  Polistes. 

Hedera  helix  (Ivy),  Lecanixim  corni 
unable  to  develop  on,  fiJML 

hederae.  Aphis  ;  Aspidiotus. 

hetchinus,  Iseropus. 

Helcon  aequator,  parasite  of  Tetro- 
pium  spp.  in  Central  Europe.  24. 

Helenium,  Macrosiphum  on,  in 
U.S.A..  403. 

heltanthana,  Suleima. 

Helianthus  annuus  (see  Sunflower). 

helichrysi,  Anuraphis. 

helicis.  Sarrophaqa  (Helicobia). 

heltopa.  Phthorimaea. 

Heliothis  dtpsacea,  on  soy  beans  in 
Caucasus,  fl2;  on  flax  in  Latvia. 
216 ;  measures  against,  on  cereals 
m  E.  Siberia,  5. 

Heliothis  obsoleta  (American  Cotton 
Boll  worm.  Corn  Ear  Worm, 
Tomato  Caterpillar),  in  Portu- 
guese E.  Africa.  in  S.  Africa, 
296,  297.  628;  in  .\ustralia.  290. 
^fi.  591 ;  in  Ceylon.  157;  in 
Daghestan.  607 :  not  injurious  in 
Egypt,  aifi;  not  present  in 
Eritrea,  452:    in  Hawaii,  252; 


in  Korea,  IflQ;  in  Latvia,  215; 

I  in  Punjab,  28;  in  Rhodesia,  297. 
298.  688;  in  Italian  Somaliland, 

,  4aft;  in  U.S.A.,  ^  216,  487,  583. 
888:  in  West  Indies,  164.  554 ; 
susceptibility  of  varieties  of  maize 
to,  554 ;  extract  of  maize  silk 
attractive  to,  602;  miscellaneous 
food-plants  of,  28,  190,  215,  487, 
528.  633 ;  bionomics  ot ,  63,  164. 

i      215.   583,    633,   683;  natural 

j  enemies  of.  64,  215,  297,  487,  583. 
591 ;  measures  against,  164,  290, 
292. 

Heliothis  virescens,  Capsid  preda- 
cious on,  on  tobacco  in  Louisiana, 
487. 

Heliothrips  fasciatus  (Bean  Thrips), 
intercepted  on  fruit  in  Hawaii, 
468. 

Heliothrips  femoralis,  naphthalene 
against,  in  greenhouses  in  U.S.A., 
578. 

Heliothrips  haemorrhoidalis.  matura- 
tion of  parthenogenetic  eggs  of, 
88. 

Heliothrips  indicus  (see  Selenothrips). 
Hellebore,  in  sprays.  107.  694. 
heller i,  Lachnostcrna  (Holotrichia). 
Hellula   xindalis,    on    crucifers  in 

Malaya,  368. 
hehpeltidis,  Extphorus. 
Helopeltis,  parasite  of,  on  cacao  in 

Dutch  E.  Indies,  194 :  on  tea  in 

Malaya,  509. 
Helopeltis  anlonii,  bionomics  and 

control  of,  on  tea  in  Ceylon,  440. 
Helopeltis  bergrothi,  bionomics  and 
1      control  of,  on  tea  in  Xvasaland, 

255.  256. 
Helopeltis  cinchonae,  food-plants  of, 

in  Malaya,  68. 
Helops  laevioctostriatus,  on  vines  in 

Bulgaria,  95. 
Hemerobius,  predacious  on  Sticto- 

cephala  inermis  in  U.S.A.,  871. 
Hcnierocampa  leucostigma,  humidity 
i      and  cold  hardiness  in,  in  U.S-.-X., 

Ififi. 

Hemerophila  uemorana.  on  fig  in 
France,  ^8;  Pseudococcus  citri 
favoured  by,  in  Italy,  681. 

Hemerophila  pariana,  on  apple  in 
Nova  Scotia  and  Czechoslovakia, 
117.  631;  recorded  as  £L  vicari- 
al is.  112. 

Hemerophila  vicar  talis,  H.  pariana 
recorded  as,  in  Nova  Scotia.  117. 

Hemianaphothrtps  (see  Anapho- 
thrips). 

I  Hemxberle<^ia  camelltae  (see  Aspidi- 
I       otus  rapax). 
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Hemichionaspis  (see  Pinnaspis). 
Hemimasicera  bastfulva  (see  Erycia). 
Hemipimpla    rugosa.    parasite  of 

Hyblaea  puera  in  Formosa.  658. 
hemipterus,  Carpophilus ;  Metama- 

sius. 

hetnisphaerica.  Saissetia  (see  S. 
coffeae). 

Hemiteles  laevigatus,  parasite  of 
Macrocentrus  abdominalis  in  Jugo- 
slavia. 9fix 

Hemiteles  tenellus,  possibly  a  hyp>er- 
parasite  of  Coleophora  salmani  in 
Maine.  2S- 

Hemlock  (see  Tsuga). 

Hemlock,  Water  (see  Oenanthe 
crocata). 

Hemlock  Looper  (see  Elliopia  fiscel- 
laria). 

Hemp,  Lepidoptera  on,  in  Bulgaria, 
95.  228;  Noctuids  on,  in  N. 
Caucasus,  fi2D ;  Pyrausta  nubilalis 
on.  in  Hungary,  147 ;  Tciranychns 
telarius  on,  in  S.  India.  198 ; 
pests  of,  in  Japan.  191.  301.  556; 
attractiveness  of,  for  geographical 
strains  of  P.  nubilalis,  141 ;  effect 
of  sulphur  on,  192. 

Hempseed,  in  baits  for  Elaterids.  6. 

Hempseed  (Stored),  Syrphids  found 
in,  in  Germany,  91. 

Henicospilus  ramidulus,  parasite  of 
Panolis  flammea  in  Finland,  622. 

henryi,  Eriococcus. 

Heptasmicra  curvilineata,  parasite  of 
Diatraea  saccharalts,  414. 

Heracleum  sphondylium.  Phaedon 
tumidulus  on.  in  Britain,  1, 

herbellae,  Ips  (Pityogcues). 

herbifera,  Argyroploce. 

herculeantis,  Campotwtus. 

Hevingia  dodecella  (see  Exoieleia). 

heros.  Cerambyx  ;  Rhynchitei. 

hesperidum.  Coccus  {Lecanium). 

hesperus,  Reticulitenne.^. 

Hessian  Fly  (see  Mayetiola  des- 
tructor). 

heterobia,  Rhabdophaga. 

Heterococcus  painei.  sp.  n^  on  coco- 
nut in  Solomon  Islands.  425. 

Heteroderes  albicans,  on  sugar-cane 
in  Formosa.  245 ;  predacious  on 
moth  borers.  245^ 

Heteroligus,  on  yams  in  Nigeria,  560. 

Heleroligus  claudius,  bionomics  and 
control  of,  in  Nigeria,  560. 

Heterotiychus,  in  S.  Africa.  527. 

Heteronychus  plebetus,  bionomics 
and  control  of,  in  Madagascar, 

108.  522. 

Heteronygmia  leucogyna.  on  mahog- 
any in  Nyasaland,  424^ 


Heteropogon  contortus.  locusts  asso- 
ciated with  in  Madagascar.  1Q4. 

Heterotactis  quincunciatis.  on  Acacia 
catechu  in  India,  444. 

Hevea  (Rubber),  pests  of.  in  Ceylon, 
156.  558;  pests  of.  in  Dutch  E. 
Indies,  ^6^  368,  627,  654;  pests 
of,  in  Malaya.  598;  termites 
associated  with  Ustulina  on,  558. 

heveae,  Typhlodromus. 

hevearum,  Typhlodromus. 

Hexachloroethane,  vapour  pressure 
of.  as  a  fumigant. 

Hexacladia  smithi.  hosts  of,  in 
Brazil,  494. 

Hexatmrmis,  parasite  of  Hylemyia 
antiqua  in  Illinois.  249. 

Hexamermis  meridionalis.  parasite 
of  Diatraea  saccharalis  in  Cuba. 
214. 

hexamitobalia.  Parasa. 

Hibiscus.  Phenacoccus  hirsutus  on. 
in  Pescadores  Islands,  38. 

Hibiscus  abclmoschus,  Platyedra  gos- 
sypiella  on.  in  India,  443. 

Hibiscus  cannabinus,  Anomala  an- 
tiqua on.  in  Burma,  192 ; 
Noctuids  on.  in  Caucasus.  620; 
Earias  insulana  on.  in  Punjab. 
29;  Callidea  dregei  on,  in  N. 
Rhodesia,  298 ;  relation  of  insects 
to  leaf-crinkle  of.  in  Sudan.  634. 

Hibiscus  esculentus,  Antarctia  fusca 
on,  in  Brazil,  712:  pests  of,  in 
Malaya,  868.  364 ;  Earias  spp.  on, 
in  Punjab.  22;  relation  of  insects 
to  leaf-crinkle  of,  in  Sudan,  634 ; 
Platvedra  gossvpiella  on.  in  Texas, 
63. 

Hibiscus  sabdariffa,  Dysdercus  dis- 
color on.  in  St.  Vincent.  223. 
Hickory,  pests  of,  in  U.S.A..  114. 
395.  548.  549;  not  attacked  by 
Acrobasis  nebulella,  549. 
Hickory-  Leaf  Aphis  (see  MyzocaUis 
\  fumipenneUus). 
\  Hickory  Shuckworm  (see  Enarmonia 
caryana). 
hiemalis,  Chdonus. 
hierochonticus,  Cremastus. 
\  hieroglyphica,  Acantholyda  (Lyda). 
Hieroglvphus  banian,  on  Gramin- 
accac  in   India.  ^  448.  468: 
I      measures  against,  ffl. 
I  hilaris,  Scymntds. 
hippocastani,  Melolontha. 
Hippodamia  convergens,  in  U.S.A., 
72.  414 ;  predacious  on  Aphis 
j      rubicola,lZ\  hibernation  of.  414. 

Hippotion  celerio,  bionomics  and 
I  control  of,  on  tobacco  in  Nyasa- 
I      land,  159. 
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hirsuta,Neosimmond$ia  ;  Tetraneura. 

htrsutus,  Phenacoccwi. 

hiria.  Eptcometis  {Tropinota). 

hiriaria,  Biston. 

h irtipe nnis .  M etaphycus. 

Hi  spa  armigera,  on  rice  in  India. 

242,443. 
hispantca,  Aenasioidea. 
Hispanitlla  lauri,  parasite  of  Fi- 
eri nia  ftoriniae  in  N.  Africa,  85. 
hiaptdula,  Sitona. 
histeroides,  Tetroda. 
histrionica,  Murgantia. 
Holcocera  pulverea,  attacking  lac 

insects  in  Punjab.  28* 
Holepyris  hawaiiensis,  hosts  of,  in 

Britain,  125* 
Holland,  Capsids  on  apple  in,  514 : 
Bruchids  in,  fll;  miscellaneous 
pests  in,  152.  152;  mites  in,  95; 
Scolytids  and  Dutch  elm  disease 
in.  177.  697 :  pests  and  diseases 
of  tomatos  in,  208;  pests  from, 
intercepted  in  U.S.A.,  HQ.  544* 
Hollyhock  (Althaea),  Tarache  lucida 
on.  in  N.  Caucasus,  fi2tt;  Gelechia 
malvella  on,  in  Germany,  333; 
Lygus  communis  on,   in  Nova 
Scotia,  112;  Earias  insulana  on, 
in  Punjab,  27j  Platyedra  gossy- 
piella  on,  in  Texas,  ^ 
Holoctemnus  posticae,  sp.  il*  para- 
site of    Notolophus  posticus  in 
Formosa,  8. 
hololeucus,  Niptus. 
Holoquiscalus  lugubris,  destroying 

Castnia  licus  in  Trinidad.  251. 
Holostaspis.   in  stored  onions  in 

Russia.  98. 
Holotrichia  (see  Lachnosterna) . 
Holymenia  clavigera,  parasite  of,  on 

Pafifiiflnra  edulis  in  Brazil,  494. 
Homalopha.  food-plants  of,  in  Bul- 
garia. 225. 
Homoeocerus    serrtfer,    on  sweet 

potato  in  Malaya,  58> 
Homona   coffearia    (Tea  Tortri.x), 
parasites  and  biological  control 
of,  in  Ceylon.  198.  558 ;  on  derris 
in  Malaya,  58^ 
Homona  menciana,  parasites  of.  in 

Formosa,  SIO. 
komonac,    Elasmus  ;  Eulimneria 
{Litnnerium)  ;  Gambrus  ;  Pimpla 
\ltopUctts). 
Hotnoporus.  hyperparasite  of  Pvr- 

ausia  nubilalis  in  Ukraine.  14fL 
Homotocoryphus  vxcinus,  on  maize 

and  millet  in  Nyasaland,  424- 
Homntoma  fictis.  on  Ftcus  pseudo- 
svcomorus  in  Sinai.  54. 


Honduras.  British,  Phelomerus  abet- 

rans  on  Cassia  in,  453. 
Honey,  in  formulae  for  baits.  68i 

212. 

i  Hoplia  pubicollis,  on  fruit  trees  in 

CaUfornia,  210. 
Hoplocampa  brevis.  on  Prunus  in 

Germany,  488. 
Hoplocampa  coreana,  sp.  n^  on  pear 

in  Korea,  7,  198:  bionomics  of, 

108. 

\  Hoplocampa  flava,  bionomics  and 
j      control  of.  in  Germany.  488. 
I  Hoplocampa  fulvicomis  (minuta),  on 
I      plum  in  France,  288:  bionomics 

and  control  of.  in  Germany,  ^8. 
Hoplocryptus,  parasite  of  Phlyc- 

taenia  tertialis  in  U.S.A..  118. 
Hops,  pests  of.  in  Britain,  228: 
1      Psvlliodes  attenuata  on,  in  Czecho- 
I      Slovakia,  266;   Tetranychus  tela- 

rius  on,  in  France.  233 ;  pests  of. 

in  Germany,  28L  663 ;  Pyrausta 

nubilalis  on.  147,  ^  30L  811 ; 

insecticides  and  injury  to,  651« 

663. 

horit,  Pnlvinaria. 

Horismenus  depressus.  sp.  iLi  para- 
site  of    Bruchus   pruininus  in 
California,  ^5. 
hormista,  Acrocercops. 
Horse-radish.   Phorbia  floralis  on, 
I      in  Germany,  184. 
I  hortensis,  Chaetocnema. 
I  hortxcola,  Phyllopertha. 
I  hottentota,  Eurygaster. 
howardi.  Dysdercus. 
Huckleberry.  Anthonomus  signatus 

on,  in  U.S..\..  378. 
huegeli.  Earias. 

Hulstea  undulatilla   (Beet  Crown 
Borer),    feeding    habits   of,  in 
Utah,  684. 
humeralis   Carpophilus  ;  Disphinc- 

j      tus  ;  Rhynchocoris  ;  Sitona. 

j  Humidltv.  effects  of,  on  insects,  166. 
228,  293.  517,  6^. 

I  humihs,  Iridomyrmex  ;  Opius. 

:  Humulus  lupulus  (see  Hops). 

I  Hungary,  Ceratitis  capitata  in,  525 ; 
Eurygaster  not  injuring  cereals 
in,  dSA;  Phytodecta  fornicata  on 

I  lucerne  in,  664;  miscellaneous 
pests  in,  47»  328;  Phylloxera  on 

'  vines  in,  8^;  problem  of  Pyr- 
austa nubilalis  in.  141.  147.  148. 

I     267,  3^ 

I  hunteri,  Catolaccus. 

I  hutsoni,  Elasmus. 

[  Hyacinth.  Rhizoglyphus  hyacmthi 
on,  in  Germany,  604. 

[  hyacxntht.  Rhizoglyphus. 
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hyaJinala.  Diaphania  {Margaronia). 

hyalinipennis,  Oxycarenus. 

hyalimts,  Platymetopius. 

Hyalopterus  arundinis,  on  peach  in 
France,  2S^ 

Hyalopterus  carii,  sp.  n^  on  cara- 
way in  Mysore,  8S&x 

HyalopUrus  pruni  (see  tL  arundi- 
nis). 

Hxbernxa  defoliaria,  in  orchards  in 
Germany.  188;  rare  in  Switzer- 
land. 128, 

Hyblaea  puera  (Teak  Moth),  in 
Formosa,  858;  in  India,  1^;  in 
Dutch  E.  Indies.  194^  6M  ; 
natural  enemies  of,   194»  198, 

hyblaeae,  Elasmus. 
Hvdnocarpus,  pests  of.  in  Malaya, 
58. 

HvdHocarpus  uiehtiana.  pests  of, 
in  Ceylon.  156. 

Hydrellia.  on  onions  in  Russia,  93L 

Hydrellia  grxseola,  on  oats  in  Nor- 
way. ^2. 

Hydrochloric  Acid,  for  removing 
sprav  residues  from  fruit,  etc.,  26. 
102,  315,  356.  881.  445.  446,  474. 
541.  647 ;  effect  of.  on  eggs  of 
Cxdia  pomonella.  641 ;  addition 
of  sulphates  and  chlorides  to,  856. 
647. 

Hydrocyanic  Acid,  buildings  fumi- 
gated N^-ith.  against  Hylotrupes 
bajulus.  187.  627 ;  as  a  greenhouse 
fumigant,  4^  600,  666;  method 
for  determining  fffcct  of,  against 
Monarthropalpus  buxi,  41S ;  fumi- 
gation of  imported  palms  w*ith, 
in  California,  15;  tent  fumiga- 
tion \v\th,  4,  4L  248,  808. 
889.  684.  ^;  strains  of  Coccids 
resistant  to.  41,  203^  303,  692; 
against  p>ests  of  stored  products, 
etc..  16,  99,  175,  318,  617i  pro- 
hibition against  fumigation  of 
foodstuffs  with,  in  U.S.A..  806; 
unsatisfactory  against  certain 
pests.  507.  616.  699;  and  injury 
to  Citrus.  203.  340;  factors 
affecting  injury  to  plants  by, 
when  following  Bordeaux  sprays, 
546;  nuts  discoloured  by,  99; 
liquid  form  of,  41;  vacuum  fumi- 
gation with.  16,  507;  chloro- 
picrin  compared  with,  1^,  (See 
Calcium.  Potassium  and  Sodium 
Cyanides  and  Zyklon.) 

Hydroecia  (see  Gortyna). 

Hydrogen  Sulphide,  and  carbon 
monoxide,      fumigation  with. 


against  Atta.   89i    process  for 
recovering  sulphur  from, 
I  Hydrogen-ioa  Concentration,  rela- 
tion of,   to   foliage   injury  by 
arsenicals.  26> 

hylaeifomtis.  Pennisetia  [Betnbecia). 

hylas,  Cephonodes. 

Hylastes,  in  forests  in  Latvia.  695^ 

Hylastes  ater,  in  forests  in  W. 
Siberia,  53. 

Hylastes  brunmus,  on  pine  in 
Poland.  885;  probably  a  race  of 
iL  cunicularius,  235^ 

Hylastes  cttnicttlarxus.  on  pine  in 
Poland,  885;  brtinneus  prob- 
ably a  race  of.  285. 

Hvlastes  glabratus.  parasite  of,  in 
,      Poland.  324. 

'  Hylecoetus  dermestoides,  bionomics 
of,  on  deciduous  trees  in  Germany, 

866.  665. 

Hylemyia,  in  fruits  in  California,  ZllL 
Hylemyia  antiqua  (Onion  Fly),  in 
Germany.  2,  481;    in  Norway, 
698;  in  Ontario,  536 ;  in  Russia, 
92 ;  in  U.S.A..  37,  78,  249,  488. 
715;  bionomics  of,  g,  249.  481. 
I      536;    measures  against.   2,  ^ 
249.  431.  483,  536. 
Hylemyia  brassicae  (see  Phorbia). 
Hylemyia  brunnescens.  on  Dianthus 
barbatus  in  Germany.  505.. 
I  Hylemyia  cilicrura  (see  Phorbia). 
Hylemyia  coarctata,  on  cereals  in 
Germany.  186;    on  n,e  in  W. 
i      Siberia.  61,  53;    bionomics  of, 
I      53i  1S6. 

I  Hylemyia  fioralis  (see  Phorbia). 

i  Hylemyia  trichodactyla  (see  Phorbia). 

I  Hvlemyia  trivittata,  on  wild  lettuce 

in  U.S..\..  218. 
I  Hvlesinus  crenatus,  parasite  of.  in 

Poland,  824. 
Hvlesinus  fraxini.  in  Poland,  324; 

parasites  of,  ^8i  384. 
Hylesinus   obscurus  (see  Stephaito- 
I  deres). 

:  Hvlobius,  not  affected  by  arsenicals, 
92. 

i  Hylobius  abietis  (Pine  Weevil),  on 
conifers  in  Austria,  866.  525;  in 
Denmark.  884;  in  France.  888; 

j      in  Germany.  25,  92,  334.  521 

'  627:  in  Latvia.  ^2,  696;  in 
Poland.  47j  in  Russia,  678;  in 

I      \V.  Siberia,  58i  in  Spain,  864; 

j      in  Sweden,  888;    bionomics  of, 
695;   measures  against.  25,  92. 
866.  828.  884.  627.  672. 
Hvlophila   hicolorana,   on   oak  in 

j      Spain,  263. 
Hyhphiia  pras,iuana,  on  beech  in 
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Germany,  627;  on  oak  in  Poland, 

Hylotrupes  bajulus  (in  timber),  in 
Denmark,  183;  in  Germany,  98. 
488,  887;  in  Latvia.  282:  bio- 
nomics of,  in  Russian  Union,  188. 
Iffl ;  measures  against,  187.  189. 
439,  627 ;  characters  of,  1^ 

Hyiurji^ops  (see  Hylasies). 

H ymenachne  myuros,  Diatraea  auri- 
cilta  on,  in  Malaya,  958. 

Hymenia  recurvalis,  on  beet  and 
spinach  in  Hawaii,  252. 

hymfttiae.  Crentastus. 

H  yttttnobosmtna  posticae,  sp.  n^ 
parasite  of  Notolophus  posticus  in 
Formosa,  8- 

Hymenoptera,  of  North  and  Central 
Kurope,  Tlfi. 

hyoscyami.  Pegomyia. 

Hypera  tneles,  on  lucerne  in  Bulgaria, 
9iL 

Hvpera  polygoni,  on  wheat  in  Nor- 
way. 892^ 

Hypera  punctata,  larva  of,  21fi. 

Hypera  variabilis  (Lucerne  Weevil), 
in  Germany,  44;  on  cotton  seed- 
lings in  Turkestan.  329 ;  bionom- 
ics of,  in  U.S.A.,  860^  478,  491. 

Hyperaspis  guttulata,  predacious  on 
Stotzia  striata  in  N.  Africa,  84. 

Hyperaspis  quadrivittata,  predacious 
on  Stictocephala  inermis  in  I'.S.A., 
821. 

Hxphaene  shatan,  locusts  associated 

with,  in  Madagascar,  1Q4. 
Hypocala    rostrata,    on    Citrus  in 

Sierra  Leone, 
Hvpocassida  subferruginea,  on  beet 

in  Italy,  582. 
hypogaea,  Diarthronomyia. 
Hypogastrura    armata,  characters 

distinguishing  H.  tnanubrialis  and, 

699. 

Hypogastrura  tnanubrialis ,  bionom- 
ics and  control  of,  on  mushrooms 
in  Austria,  ffl8. 

hypoleuca,  Exopholis. 

Hypomeces  squamosus,  on  lemon  in 
Malaya.  58. 

Hyponomeuta,  carbolineum  ineffec- 
tive against,  in  France.  ME. 

Hyponomeuta  cognatellus,  on  Euony- 
mus  in  Germany  and  Britain.  188. 
ftflg  ;  compared  with  H,  padellus, 
682;  importance  of  parasites  of. 
against   Sparganothis  pillertana, 

H\pouotnettta  malincllus  (.Apple 
Moth),  in  Britain,  692:  in  Hol- 
land. 152 :  measures  against,  in 
Italy.  46 ;    in  Turkey,  Sj  on 


plum.  5;    possibly  a  biological 

race  of      padellus,  892. 
Hyponomeuta  padellus,  bionomics  of, 

in  Britain,  692;  in  Holland,  152. 
Hvpophloeus  parallelus,  in  U.S.A., 

44fi 

I  Hypophloeus  substriatus,  bionomics 
!     of,  in  forests  in  U.S.A.,  447.  448. 
Hypopta  caestrum.  on  asparagus  in 

France,  22SL 
Hypopta  sibirica,   bionomics  and 

control    of,    on    asparagus  in 

China,  205. 
Hyposoter    exiguae,  establishment 

of,  against  army  worms  in  Hawaii, 

254.  588. 
hypothous,  Deilephila, 
Hvpsopvgia  costalis,  taken  in  baits 

for  Cydia  in  U.S.A..  68^  69»  688. 
Hvsteropterum  grytloides,  on  beet  in 

Italy,  588. 
Hysteropterum  liliimacula,  new  para- 
site of,  in  Italy,  456. 


L 

i 

ianthes,  Dichomcris. 

Ibalia  leucospoides,  bionomics  of,  in 
Britain,  518;  proposed  introduc- 
tion of.  into  New  Zealand,  518. 

Iceland  Foppy  (see  Papaver  nudi- 
caule). 

Icerya  aegyptiaca,  on  pomegranate 
in  Ceylon,  156 ;    on  Citrus  in 
China,  22Si.'t  on  Morus  indica  in 
Tanganyika.  422^ 
Icerya  jacobfont,   parasite  of,  on 

Citrus  in  China,  ^Q. 
Icerya  purchasi,  in  Algeria,  84:  in 
Chile,  450:  in  China,  320 :  in 
France,  365 ;  in  S.  India.  198; 
in  Louisiana.  TQfi;  in  Malta,  260. 
262:  in  Palestine,  661:  on 
Ci>M5,  3^  450,  661 ;  other  food- 

1  plants  of,  193,  262,  365*  861: 
bionomics  of,  208.  320;  utilisa- 
tion of  Novius  cardinally  against, 
84.  193,  260.  262.  365.  66L  206. 
Icerya  sevchellarum,  on  Cttrus  in 
China,  820;  in  Indo-China.  820: 
in  Mauritius.  559 :  predacious 
enemies  and  biological  control  of. 
820.  559. 

I  Ichneumon,    parasite    of  Panolis 

I  ftammea  in  Finland,  522 ;  para- 
site of  Lepidoptera  in  New 
Zealand.  428. 

[  Ichneumon  piitrilis  (see  Amblyteles 

■  velox). 

I  Ichneumonids.  studies  on,  in  Japan, 
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808«  456;  parasitic  on  Lepidop- 

tera  in  Poland,  4XL 
Ichneutes  reunitor,  in  Poland,  224; 

hosts  of,  224. 
Idaho,  parasite  of  Cydia  pomonella 

in,  214;  miscellaneous  pests  in, 

Idia  lunula  (see  Stomator rhino). 

Idiocerus  spp.,  bionomics  and  con- 
trol of,  on  mango  in  India  and 
Philippines,  108.  444. 

Ilex  paraguayensis,  Psyllid  on,  in 
Paraguay,  94. 

ilicicola,  A sterolecanium  :  Blasio- 
thrix. 

ilicis.  Aphis  ;  Coccophagoides  (see 
C.  similis)  ;  Kermes  {Kermo- 
coccus). 

ilUpida,  Cryptophlebia  (Argyroploce). 
illtcaria,  Boarmia  {see  B.  manuel- 
aria). 

Illinoia  (see  M acrosiphum) . 

Illinois,  cereal  p>ests  in,  249.  418 ; 
miscellaneous  pests  in,  IG^  249. 
478 :  orchard  pests  in,  249.  474. 
475.  625 ;  Orchelimum  vulgare  on 
raspberry  in,  ZSQ.;  Sitona  his- 
pidula  in,  428;  termites  in.  462; 
new  mite  parasitic  on  Siiotroga 
cerealella  in,  S5;  beneficial  in- 
sects in,  249,  39L  414. 

illisalis,  Omphisa. 

tllota,  Zen  Hit  a. 

imbficator,  Prociphilus. 

immaculata,  Scutigerella. 

immigrant,  Drosophila. 

imparts,  Prenolepis. 

Imperial  Entomological  Conference, 
report  of  third,  611. 

Inareolata  (see  Angttta). 

incerta,  Monima. 

incertellus,  Schoenobius  (see  5.  bi- 

puncti/er). 
incertus,  Gambrus  ;  Zatropis. 
inc  i pi  ens,  A  ngitia . 
incitator,  Clisiopyga. 
inconsequens,  Taeniothrips. 
inconspicua,  Sturmia. 
Incitrvaria  capitella,  on  black  currant 

in  France.  222;  on  raspberry  in 

Norway,  6&4. 
Incurvaria  trimactdella,  not  occur- 
ring in  Sweden,  695. 
Incurvaria  trtmaculella  qttadrimacu- 

lella,  bionomics  and  control  of, 

on  currants  in  Sweden,  894. 
indentata,  Tomaspts. 
India.     Coccids     of,     330.    659 ; 

Stephanoderes  hatnpei  on  coflEec  in. 

364,  705 :  cotton  pests  in,  300. 

420.  442:   forest  pests  in.  254. 

868;  fruit  pests  in.  198. 197.  443. 


444;  studies  on  lac  insects  and 
their  natural  enemies  in,  285*  629. 
685.  688.  714;  miscellaneous 
pests  in.  198,  4^  558,  557: 
pests  of  stored  grain  in.  ^  444; 
beneficial  insects  in.  193.  198, 
200,  MSL  424,  425,  443,  638: 
biological  control  of  insects  and 
prickiy-pear  in,  198.  674:  legis- 
lation against  importation  of 
pests  into.  259.  4Si;  prop>osed 
introduction  of  Syntomosphyrum 
indicum  into  Italy  from.  129. 

Indian  Meal  Moth  (see  Plodia  inter- 
punctella). 

Indian  Wax  Scale  (see  Ceroplastes 
ceriferus). 

Indiana,  new  species  of  Coleophora 
on  aster  in,  73 ;  Cydia  molesta  in. 
888.  2ffl;  miscellaneous  pests  in. 
160,  548;  beneficial  insects  and 
biological  control  in.  75i  285.  2^ 

indica.  Apis  ;  Epilachna  ;  Laccifer  ; 
M  argaronia. 

indicata,  Lamprosema. 

indicola,  Leucotermes. 

indicum.  Syntomosphyrum. 

indicus,  Elasmus  ;  Gastrallus  ; 
Selenothrips  {Heliothrips). 

Indigo.  Chinese  (see  Polygonum 
tinctorium). 

Indi^ofera  hirsuta.  Dichomeris 
tanthes  on,  in  Ceylon,  158. 

I ndo- Australian  Region,  revision  of 
Microplitis  in,  4SS5. 

Indo-China,  Rodolia  predacious  on 
I  eery  a  seychellarum  in,  320;  mis- 
cellaneous pests  in,  filQ. 

Indo-Malayan  Region.  Thysanop- 
tera  of.  455. 

inequalis.  Coelophora  [Coccinella). 

inermis,  Stictocephala. 

Inesida  leprosa,  food-plants  of,  in 
Tanganyika.  422. 

infausta,  Aglaope. 

in/elix,  Eucomys  {Encyrtus). 

inferens,  Sesamia. 

infuscatellus,  Chile. 

initiator,  Atanycolus. 

Inkweed  (see  Phytolacca  octandra). 

innotata,  Scirpophaga. 

inopinata,  Cydia  (Grapholitha). 

Inostemma  leguminicolae ,  parasite 
of  Dasyneura  leguminicola  in  New 
York,  14. 

Inostemma  pyricola,  parasite  of 
Contarinia  pyrivora  in  Italy,  181. 

inquirenda,  Prospaliella. 

inquisitor,  Aphidencyrtus  ;  Pimpla. 

Insecticides,  discussion  of  ot)icial 
control  of,  496;  methods  of 
estimating  relative  toxicity  of, 
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aiLi313,  315,  31L  388,  433,  ffl, 
525;  surveys  and  tests  of  pro- 
prietao'.  93;  136.  Igl.  816.  828. 
888.  631 ;  general  papers  on.  107. 
m  355,  449,  450,  632. 

Insects,  discussion  on  biological 
races  in.  692;  methods  of 
denoting  flight-strains  of  periodi- 
cal, 185 ;  adaptation  of  indigen- 
ous, to  introduced  plants,  811 ; 
methods  of  quantitative  studies 
on,  806,  329,  fflS;  factors  affect- 
ing abundance  of.  28,  80-87,  227. 
208.  432,  438.  697,  700 ;  methods 
of  collecting  and  handling,  40. 
207.  271,  332.  409 ;  and  pollina- 
tion,  ^  43i  IMi  382,  407. 

tnsidiator,  Coccophagits, 

insidiosa,  Microweisea  (Pentilia). 

insidiosus,  Orius  (Triphleps). 

instahilis,  Taeniocatnpa  (see  Monima 
tncerta). 

xnstigator,  Pimpla. 

xnsulana,  Earias. 

insularis.  Dysdercus  ;  Frankliniella  ; 

Prionus  ;     Samia    (see  Attacus 

cymihia)  ;  Scepticus. 
intacta,  Scirpophaga. 
mtegriceps.  Euryga<;ter. 
inUrccssof,  Mictobracon  [Bracon). 
intermedia,  Btachymeria  {Chalcis). 
intermedium.  Cryphalus  ;  Merisus. 
intermedins,  Dist..  Dysdercus. 
inicrmedius.      Schout.,  Dysdercus 

super  stitiosus    (see    D.  supersti- 

tiosus  tergiversans) . 
inter punctella,  Plodia. 
inUrrupta,  Lycophotia. 
interruptus,  Erax. 
intricata,  Timarcha. 
Inula  dysenterica.  insecticidal  tests 

with,  in  Britain.  696. 
10.  Cartocometes  ;  Vanessa. 
Iodine  Test,  for  lime-sulphur,  2fiL 
ionicus,  Formicomus. 
Iowa,  Adrlphocoris  lineolatus  in,  278. 

fill ;  Lachnosterna  in.  82 ;  natural 

enemies  of  Luperina  stipata  in, 

584. 

Ipobracon  grenadensis,  attempted 
introduction  of,  into  W.  Indies, 
165.  468. 

Ipocoeitus  seitneri,  in  Poland,  22A\ 
Scolytid  hosts  of,  824. 

Ipomoea,  Aspidomorpha  furcata  on. 
in  Ceylon.  157:  Physomerus 
grosstpes  on,  in  Malaya,  243 : 
Sterictiphora  cellular  is  on,  in  Wis- 
consin. 848. 

Ipomoea  batatas  (see  Sweet  Potato). 

Ipomoea  pescaprae,  Bruchid  on.  in 
Hawaii,  254* 


Jps  a/:uminaius,  on  conifers  in 
Korea.  108;  in  Russian  Union, 
53.  672. 

Ips  amitinus,  parasites  of,  in  Poland, 
324. 

Ips  bidentatus,  bionomics  of.  on  pine 
in  Central  Europe.  ^5,  524*  525* 

Ips  calligraphus.  relation  of.  to 
blue  stain  on  conifers  in  U.S.A., 
Ul. 

Ips  cembrae  (on  Larix).  in  Germany, 
333:  in  Korea.  IQB;  in  Poland. 
235 ;  bionomics  of.  108,  388. 

Ips  chalcographus,  bionomics  of.  in 
Germany.  25.;  on  conifers  in 
Korea.  iSA ;  on  spruce  in  Sweden, 
5^ 

Ips  curvidens.  measures  against,  on 
Abies  pectinata  in  Spain.  264. 
265 ;  fungus  infesting,  in  Poland, 

Ips  herbellae.  sp.  n^  on  Pinus  syl- 

vestris  in  Spain,  129. 
ips  laricis,  on  pines  in  Siberia  and 

Korea,  ^  Ifffl. 
Ips  marginatus,  Histerid  predacious 

on.  on  pine  in  U.S.A..  442. 
IJ}s  proximus,  on  pines  in  Korea, 

IQfi ;  in  Siberia.  53. 
Ips  seirindensis,  sp.  n^  on  conifers 

in  Korea.  108. 
Ips  sexdentatus.  in  forests  in  Russian 

Union.  53,  94;  parasite  of,  324. 
Ips  starki,  on  spruce  in  Russia.  672. 
Ips   tvpographus.   on   conifers  in 

Korea.  108:  in  Poland.  824;  on 

spruce  in  Sweden  and  Russia. 

521.    672 ;    other  bark-beetles 

assoc  lated  with.  521:  parasites 

of.  S24;  measures  against.  622. 
ipsilon.  A  gratis  (see  A.  ypsilon). 
Iraq.  Earias  insulana  on  cotton  in, 

242;    EurvgasUr  tntegriceps  in. 

506:    campaign  against  locusts 

in.  448;    beneficial  insects  in, 

449,506. 

iridescens,  Levuana. 

Iridomvrmex    delectus,  attacking 

pests  of  dried  fruit  in  Australia, 

199x 

Iridomyrmex  humilis,  in  Italy,  48i 

associated  with  Pseudococcus  spp. 

in  U.S.A.,  77,645,711;  measures 

against,  46i  22. 
Iridomvrmex    rufoniger,  attacking 

pests  of  dried  fruit  in  Australia, 

Ifift-  ««« 

Ins.  pests  of,  in  Hungary.  328; 

Macronoctua  onusta  on.  in  U.S.A., 
76,421. 

Iris  Borer  (see  Macronoctua  onusta). 
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Iron,  chloropicrin  little  affected  by, 

Iron  Compounds,  effect  of.  in  sprays 
containing  lime-sulphur.  298,  M4, 
552, 

irrigator,  Xylonomus. 
irrorata,  Leucopholis. 
Isaria,  infesting  Stilpnotia  solids  in 

U  S  A.,  am 

Jsaria  densa,  suggested  utilisation 
of,  against  Eurvgaster  in  S>Tia, 
5Qfi. 

Isaria  fumosorosea  {see  Spicaria). 
ischioxanthos,  Eurytoma. 
Ischnaspis  longirostris  {filiformis), 

measures  against,  on  coconut  in 

Seychelles,  105, 
Iseropus  heichtnus.  sp.  n^  parasite 

of  Homona  menciana  in  Formosa, 

510. 

islandtca,  Euxoa. 

Isle  of  Wight  Disease  (see  Acarapis 
woodi). 

Isopropyl  Monochloracetate,  fumi- 
gation tests  with,  680^ 

Isosoma  noxialis  (see  Harmolita). 

Isotubaic  Acid,  a  derivative  of 
rotenone.  TUL 

italicus.  Calliptamus  (Caloptevus)  ; 
Perilampus  ;  Pierostichus  melas. 

Italy,  mite  on  honey  bees  in,  Sfifi; 
beet  pests  in.  867,  561  568.  713 ; 
cereal  pests  in,  43,  Mi  526; 
Gryllotalpa  gryllotalpa  in.  46,  335. 
88E;  miscellaneous  pests  in,  46. 
177,  261.  268.  526.  631 ;  Coccids 
on  mulberry  m,  45;  Dacus  oleae 
on  olive  in.  867.  368;  orchard 
pests  in.  4,  46. 179.  181.  261.  467. 
493.  626 ;  pests  of  stored  grain 
in,  461 ;  Bostrychid  damaging 
telephone  cables  in.  291 ;  vine 
pests  in,  46,  133i  29L  330,  449. 
718 ;  beneficial  insects  and  bio- 
logical control  in.  46i  188.  161. 
179.  18L  263,  367,  45L  466,  561. 
5^;  catalogue  of  insects  in.  46; 
pests  intercepted  in  U.S.A.  from, 

iio^m. 

Itoplectis   (see  Pxmpla). 

Ivy  (see  Hedera  helix). 

Ivy,    Boston    (see  Parihenocissus 

tricuspidata) . 
iuayaensis.  Psyllaephagus. 


J. 

jacobaeae,  Tyria  (Euchelta). 
jacobsoni,  leery  a. 
jacovlevi,  Ceuthorrhynchus. 


Jamaica,  miscellaneous  pests  in,  330. 
616;  vegetable  pests  in,  126. 
164 ;  failure  of  introduction  of 
Plaesius  javanus  into,  618. 

jamaicensis,  Protoparce  sexia. 

janata,  Achaea. 

Janus  japonicus,  bionomics  of,  in 
Japan,  59, 

janus,  Aspongopus. 

Japan,  pests  of  fruit  trees  in.  8»  108. 
m,  192,  258i  534i  567,  571^  592. 
613.  668;  pests  of  hemp  m.  191. 
801,  556 ;  sawfiy  on  J  uncus  in, 
674,  675 ;  miscellaneous  pests  in. 
30,  69,  454,  614,  714:  pests  of 
muiberrv  in.  192,  714;  rice  pests 
in,  8,  38  35.  115.  139,  190,  244. 
25L  555,  592,  614,  615,  658,  626. 
626;  other  cereal  pests  in,  801. 
666.  667 ;  pests  of  stored  and 
manufactured  products  in,  191. 
536.  614 ;  vegetable  pests  in,  191. 
80L  657,  591,  616,  676i  \nne 
pests  in.  8,  206;  Coccinellids 
feeding  on  fungi  in.  208;  Gaedia 
if^navus  parasitic  on  silkworms, 
etc.,  in,  624;  Porthetria  dispar 
in,  38 ;  Prionids  breeding  in 
dead  wood  in,  191 ;  beneficial 
insects  in,  38,  116,  1^  208. 
26L  268,  m  i56,  565,  666. 
592.  618.  614;  attempted  intro- 
duction of  parasites  of  Chilo  from 
Philippines  into.  616;  notice  of 
ijuarantine  against  Dacus  spp.  in, 
30;  development  of  entomology 
in,  W,  208 ;  Tiphia  popilliavora 
introduced  into  New  Jersey  from, 
411 ;  pests  from,  intercepted  in 
U.S.A..  15,  110. 

Japanese  Empire,  migratory  Aphids 
of.  556.  621 ;  Limacodids  of,  638 ; 
Thysanoptera  of,  3S3< 

Japanese  Beetle  (see  Pop  Hit  a 
japonica). 

Japanese  Grasshopper  (see  Tachy- 
cines  asynamorus). 

japonica.  Aclerda  ;  Gobaishia  ;  Leu- 
codiaspis  {Leucaspis)  ;  Popillia  ; 
Tachtna. 

japonicum,  Trichogramma. 

japonicus,    Apanteles  {Glypiapan- 
teles)  :  Attagenus  ;  Janus. 
■  Japyx.  on    pineapple    in  Hawaii, 
263, 

JassHs  sexnotcUus  (see  Cicadula). 
javana.  Chaetexorista. 
javani4s,  Plaesius. 

Jay,  economic  status  of,  in  Britain. 
502, 

jeffreyi,  Dendroctonus. 
'  jepsoni,  Calotermes  [Glyptotermes). 
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Jerusalem  Cherry  (see  Solatium 
pseudocapsicum). 

jesuita,  Bostrychopsis. 

jhansiensia,  Laccijer. 

johnstoni.  Hlasmus. 

jucunda,  Oxycetonia. 

jticundus,  Amblyteles  :  Aphelinus. 

juglandis,  Acrobasis  :  Rhagoletis. 

Juglans  (see  Walnut). 

juglaus.  Tomosiethtis. 

Jugoslavia,  pests  of  oaks  in,  46 ; 
olive  pests  in,  133;  Lecaniutn 
corni  on  plum  in,  284.  482.  605. 
629,  631;  Seoclytus  acuminatum 
in,  449 ;  Pvrausta  nubilalis  in, 
149-151.  262 ;  Reticulitermes 
lucifugus  in.  9fi ;  beneficial  insects 
in.  96.  149  151. 

jujubae,  Apanteles. 

junct.  Lixus. 

juncivorus,  T omostethus. 

Juncua,  Tomoslethus  juncivorus  on, 
in  Japan,  62S- 

June  Beetles  (see  Lachnosterna). 

June  Berry  (see  Amelanchier). 

Juniper,  pests  of,  in  Finland. 

Jute,  Diacrisia  obliqua  on,  in  India, 
243.  463. 

Jute  Semi-looper  (see  Diacrisia 
obliqua). 

jurenilts,  Ceromasia. 


K. 

Kainit,  uses  of,  against  insects,  514. 
65L  662. 

kalmi,  I.ygus. 

Kalotermes  (see  Calotermes). 

Kansas,  maize  pests  in,  874,  476. 
4ffi;  miscellaneous  pests  in.  112, 
137.  489;  orchard  pests  in.  137. 
389.  489. 

Kaolin,  as  an  emulsifier  for  kero- 
sene, 642. 

Kapok,  Alcides  affaber  on,  in  Ceylon, 
jy&8;  pests  of,  in  Dutch  £.  Indies, 
194. 

kellyi,  Sarcophaga. 

Kentia,  Chrysomphalus  dictyospermi 

on,  in  California,  282. 
Kentucky,  Empoasca  fabae  in,  489 ; 

Sceliphron  imported  into  Germany 

in  tobacco  from.  383. 
Kentucky     Bluegrass     (see  Poa 

pratensis). 
Kenva  Colonv,  coflfee  pests  in.  158. 

196.  336.  426.  440.  528.  529.  566. 

569;  new  Coccid  in,  330 ;  locusts 

m.  83,  508.  529,  635 ;  maize  pests 

in,  622;  Plafyedra  gossypiella  in, 


100.  489 ;  Urodon  gladioli  in,  482 ; 
benehcial  insects  and  biological 
control  in,  100,  426, 469, 628,  529. 
568. 

Kertnes,  new  parasite  of,  in  Japan, 
258. 

Kermes  bacciformis,  parasite  of,  in 

France,  SfflL 
Kermes  ilicis,  parasite  of,  in  France. 

695. 

Kermes  miyasakii,  new  parasites  of, 
in  Japan,  258. 
I  Kermes  nawae,  new  parasite  of,  in 

Japan,  268. 
j  Kermes    pubescens,    on    oaks  in 
Michigan.  638. 
Kermes  vermilio,  parasites  of,  in 
N.  Africa.  85^  88;  on  cork  oak, 
86. 

kermivora.  Blaslothrix. 
Kermococcus  (see  Kermes). 
Kerosene,     formulae  containing, 
j      against  beetles  in  timber,  42; 
}      cars,  etc.,  sprayed  with,  against 
Ceratitis  capitata,  21 ;  and  creo- 
line,  against  Lachnosterna,  141; 
method  of  using,  against  Penta- 
lonia   nigronervosa,    81 ;  steam 
!      spraying  of  sycamore  with,  3^; 
I      disadvantages  of,  for  extracting 
pyrethrum,  356;   rotenone  little 
soluble  in.  690.    (See  Oil  Emul- 
sions.) 
kert/szi,  Oscinella. 

Kestrel,  destroying  locusts  in  S. 

Africa.  530. 
kiefferi,  Cephalonomia  (see  C.  tar- 

salis). 

kieseyiwetteri,  Scymnus. 

kiku,  Rkopalosiphum. 

kincaidi,  Metaphycus. 

kingi,  Cephonodes. 

kirkpatricki,  Microbracon. 

Kites,  destroying  locusts  in  Africa, 

102.  524.  530. 
j  knoblauchi.  Tomaspis. 
'  Kohlrabi,  Crocidolomia  binotalis  on, 

in  Malaya,  363 ;  Phorbia  brassicae 

and  bacterial  rot  of,  in  U.S.A., 

220. 

Kola  (see  Cola  acuminata). 

kolae,  Balanogastris. 

Korea,  forest  pests  in,  108. 593 ;  new 
sawflies  on   pear   and  Juglans 
in.  7i  108;  miscellaneous  pests  in, 
33.  190.  558 ;  new  Ichneumonid 
I      parasites  in,  286. 

koreanus,  Rhynchites. 
,  kraussi,  Dociostaurus. 

Kresotow,   banding  with,  against 
Pheidole  punctulata,  566. 

kuchingensis,  Xanthopimpla. 
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kUkniella,  Ephestia. 
kurandaensis,  Euplectrus. 
Kutra  Moth  (see  Amsacta). 
kuwanae.    Chilocorus ;  Ooencyrtus 

{Schedius). 
kuwanai,  Microterys  ;  Prociphilus. 
kydia,  Laccifer. 

Kymac,    for    top-dressing  maize 
against  Busseola  fusca,  IfiQ. 


Labena  apicalis,  parasite  of  Pissodes 

slrobi  in  U.S.A.,  aOft. 
Labidostomis  sibirica  amurensis,  in 

orchards  in  Bulgaria,  fifi. 
Laboratory,  mobile  form  of,  665. 
Labrorychus   prismaticus,  paraiiite 

of  Pyrausta  mtbilalis  in  Ontario, 

iia. 

laburni.  Aphis, 
lacca,  Laccifer. 

Laccifer  (Lac  Insects),  natural 
enemies  of,  in  India.  29^  635. 
fiS8 ;  sex-reversal  in.  21A. 

Laccifer  albizziae,  attacking  Fi7»- 
cium  decipiens  in  Ceylon,  fiSfi. 

Laccifer  ambigua,  sp.  n^  in  India,  , 

I 

Laccifer  indica.  sp.  tl^  in  India.  628.  ' 
Laccifer  jhansiensis,  sp.  n^  in  India, 

Laccifer  kydia,  sp.  n^  in  India, 
Laccifer  lacca,  relation  of  ants  to,  in 

India.  28fL 
Laccifer  longispina,  sp.  n^  in  India, 

6^ 

Laccifer  pusana,  sp.  n^  in  India, 
628. 

Lachnodius greeni,  measures  against, 
on  coffee  in  Madagascar, 

LachnosUrna,  on  sugar-cane  in 
Cuba,  166;  in  Mexico,  507 ;  in 
U.S  A..  73.  87.  187,  688i  bio- 
nomics  of,  638;  soil  fumigation 
against,  73. 

Lachnosterna  crenaticollis,  on  sugar- 
cane in  Cuba,  Ififi.  I 

Lachnosterna  fusca,  Asihd  attacking 
larva  of,  in  U.S.A.,  filfi. 

Lachnosterna  helleri,  Asilid  attack- 
ing larva  of,  on  sugar-cane  in 
Java.  203. 

Lachnosterna  serrata,  on  Canna  in 
Ceylon,  156, 

Lachnosterna  stnithi,  parasite  of, 
on  sugar-cane  in  Barbados.  4^; 
biological  and  other  measures 
against,  in  Mauritius,  140,  141. 
429.559. 


Lachnus.  relation  of  ants  to,  in 

Colorado,  fflL 
Lachnus  neubergi,  sp.  il±  on  Pinus 

montana  in  Austria. 
Lachnus  sabinae  (Red  Cedar  Aphis), 

in  U.S.A.,  ^ 
Lacon  formosanus,  predacious  on 
Lamelhcorn    larvae    on  sugar- 
cane in  Formosa.  244. 
Lacon  murinus,  bionomics  of,  in 

CzechosloN'akia,  ^5. 
lacteella,  Endrosis. 
Lactic  Acid,  in  formula  for  preserv- 
ing small  caterpillars,  690. 
Lactuca,  Hylemyia  trivittata  on,  in 

U.S.A..  218. 
Lactuca  saliva  (see  Lettuce). 
lacunana,  Argyroploce. 
ladenbergi,  Rhaphitelus. 
Laemophloeus.  in  stored  products  in 

Britain.  128,  502. 
Laemosaccus  querulus,   on  Acacia 

pycnantha  in  Australia,  60. 
laeviceps,  Apanteles. 
laevigata,  Atta. 
laevigatum,  Lygidolon. 
laevigatus,  Hemiteles. 
laevioctostriatus.  Hehps. 
laevis,  Porcellio. 
lager stroemiae ,  Eriococcus . 
Lagynotomus    assimulans  (Brown 
Rice  Stink  Bug),  confused  with 
Aenaria  lewisi  in  Japan,  244. 
lamborni,  Elasmus. 
laminatus,  Trichodes. 
Lampides  baetica,  on  peas  in  S. 
Africa,  560;  on  sunn  hemp  in 
Nyasaland,  424. 
Lamprosema  blackburni,  parasites 
of,  on  banana  and  coconut  in 
Hawaii.  264. 
Lamprosema  camphorae,  on  cam- 
phor in  Malaya,  58. 
Lamprosema  dicmenalis,  food-plants 
of,   in   Malaya,   52,  198,  868; 
parasite  of,  1^ ;  measures  against, 
363. 

Lamprosema    indicata,  bionomics 

and  control  of,  in  Madras.  52. 
Lamprosema  octosema  (Banana  Scab 

Moth),  in  Fiji,  11. 
Lamprosema  poeonalis,  bionomics 

and  control  of,  on  sweet  potato  in 

Ceylon,  152. 
laniarius,  Dermestes. 
lanigera,  Oregma. 

lanigerum.  Eriosoma  {Schizoneura) . 

lanka.  Cirrochroa  thais. 

Lantana,  not  attacked  by  Cero- 
plastes  in  New  Caledonia,  244: 
biological   control   of,    in  Fiji, 
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11.  12.  61fi ;  insects  attacking,  in 
Hawaii.  253^  254. 

Lantana  Bug  (see  Teleonemia  lan- 
tanae). 

lantana,  Crocidosema. 

lantanae,  Agromysa ;  Teleonemia. 

lantatulla,  Cremastobombycia. 

lapathi,  Cryptorrhynchus. 

Laphtia,  predacious  on  Spondylis 
buprestoides  in  Russia.  Sfl. 

Laphy^ma  exigua,  parasite  of,  in 
Formosa,  ft;  food -plants  of,  in 
Dutch  E.  Indies.  194.  703;  food- 
plants  of,  in  Punjab.  27i  2S ;  food- 
plants  of.  in  Russian  Union,  526. 
fi2D ;  measures  against,  on  cotton, 
52fi:  egg  of,  456. 

Laphygma  frxtgiperda,  on  maize  in 
Haiti,  554 ;  bionomics  of,  in 
U.S.A..  164,  553. 

Larch  (Larix),  pests  of,  in  Austria 
and  Czechoslovakia,  24^  2S&.\ 
Sirex  cyaneus  in  logs  of,  in 
Britain,  4,  513;  pests  of,  in 
Canada,  245.  2^;  pests  of,  in 
Germany.  883,  433,  524:  Ips 
cembrae  on,  in  Poland,  235; 
Coleophora  laricella  on,  in  Russia, 
98;  pests  of,  in  U.S.A.,  879.  881. 
475,  639 ;  pine  planted  with,  not 
attacked  by  Bupalus  piniarius, 
94. 

Larch  Sawfly  (see  Lygaeonematus 

erichsoni). 
Larch  Seed  Fly  (see  Phorbia  larici- 

cola). 

Larch  Tortrix,  Grey  (see  Enarmonia 
diniana). 

Lard,  ants  trapped  with,  548. 

lardarius,  Dermestes. 

Larder  Beetle  (see  Dermestes  lar- 
darius). 

laricella,  Coleophora. 

laricicola,  Phorbia  (Chortophila). 

laricis.  Ips  {Neotomicus). 

Larinus  cynarae,  parasite  of,  on 
artichoke,  etc.,  in  Italy,  581. 

Larix  (see  Larch). 

Larix  dahurica  koreana,  Scolytids 
on,  in  Korea.  108. 

Larix  laricina,  Lygaeonematus  erich- 
soni on,  in  N.  America,  808. 

Larix  polonica,  Cryphalus  inter- 
medius  on,  in  Poland,  235. 

Larix  sibirica,  new  moth  on,  in  W. 
Siberia,  214. 

larvarum,  Cratotechus  ;  Tachina. 

la<;cit  HS,  Phaenqenes.  « 

Lastocampa  quercus,  production  of 
biological  races  in,  ffl2. 

Lasioderma  serricorne.  in  Algeria, 
384 ;  in  Bengal,  468 ;  in  Britain. 

(18390) 


176 :  in  Haiti,  554 ;  in  Nyasa- 
land,  422:  on  cotton.  422 :  in 
stored  products,  176.  364.  554 ; 

measures  against,  in  stored  to- 
bacco. 422,  4S3. 
Laspeyresia  (see  Cydia). 
Laspeyresia    caryana    (see  Enar- 
'  monia). 
:  lataniae,  Aspidiotus. 
i  lateralis,  Angitia. 
lathyri,  Agromyza. 
Lathyrus,  Etiella  schisticolor  on,  in 
California.  586 ;  Agromyza  lathyri 
!      on,  in  Germany,  5jB4. 
laticollis.  Bans, 
'iaticornis.  Lonchaea. 
latinasus,  Cauhphilus. 
latipes,  Phenacoccus  ;  Scleron. 
latisterna,  Sarcophaga. 
latitarsis,  Epicauta. 
latithorax,  Trypopremnon. 
latro,  Anomalon. 

lotus.  Corymbites  {Selatosomus);  Poe- 
cilocoris. 

Latvia,  Hylobius  abietis  in,  232.  695 ; 

miscellaneous  pests  in,  214.  232. 
lauri,  Hispanielta. 
Laurus  nobilis.  Trioza  alacris  on, 

in  Chile,  456. 
Lavatera  spp.,  distribution  of  Platy- 

edra  vilella  on,  2S1a 
Lawns,  damaged  by  white  grubs  in 
Japan,  614;  damaged  by  Cram- 
bus  seychellelus  in  Mauritius,  SSO ; 
insects  damaging,  in  U.S.A.,  79j 
171,  272.  413.  492.  544.  583.  640. 
lawsoni,  Erythroneura. 
leachellus,  Crambus. 
Lead,  Bostrychid  damaging  cables 
covered    with,    in    Italy.    291 ; 
toxicity  of  spray  residues  of.  to 
mammals.  315. 
Lead  Arsenate,  against  beet  pests, 
582.  615;  against  coconut  pests, 
82,  652;  not  adhering  to  leaves 
of  coconut.  511 ;  against  cotton 
pests,  261,  2&1 ;  against  pests  of 
crucifers.  128.  363 ;  against  pests 
of  cucurbits.  128.  fiOl;  against 
forest  and  shade-tree  pests,  90. 
212,  ^  879,  434,  TOOj  against 
pests  of  leguminous  crops,  222. 
363,  540;  against  orchard  pests, 
32,  37,  78.      102.  103.  107,  124. 
178.  179.  203.  210,  226,  249.  259. 
2^  2^271  276,  290,  302,  307, 
313.  38L  387,  m  402.  404.  416, 
446.  474.  475,  550.  552.  572,  573. 
592,  644,  646,  652,  660.  680.  686; 
not  protecting  apple  buds  against 
Cecidomyiids,  8SS;  resistance  of 
certain  strains  of  Cydia  pomonella 
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to,  202;  ineffective  for  treating 
bands  against  C.  pontovella,  ^2; 
against  pests  of  small  fruits,  277,  I 
498.  672,  645.  694 ;  against  pests  ! 
of  ornamental   plants,  57^  249«  { 
881,  454;   against  pecan  pests,  ' 
66, 877. 679.  ^ ;  against  pests  of 
solanaceous  plants,  104. 160.  164. 

261,  339,  363.  554.  601,  655.  676; 
against  sweet  potato  pests,  157, 
848;  against  vine  pests.  292.  381. 
573.  601.  604;  against  pests  of 
miscellaneous  plants,  1,  155,  214. 
290.  398.  509;   uses  of.  against  j 
Lcpiclupttrous  larvae  damaging  [ 
turf,  172,  508.  544:    uses  of,*, 
against    Japanese    and    Asiatic  i 
beetles.  260,  272,  364,  377,  38L  ' 
413.  447.  491.  640;  coated  forms  ; 
of,  260,  491;  in  baits.  261;  in 
bait-spravs    for    fruit-flies,  21, 
547;  dusting  with,  29,  IM,  164t  ' 
210.  214.  249.  261.  290.  297.  839. 
377.  434.  474,  475,  481.  487.  540. 
554,  555,  572,  644,  645i  656,  676,  , 
680.  686,  694 ;  aeroplane  dusting 
with,  fifi;    materiaJs  increasing 
adhesiveness  of  dusts  of,  211,  212, 
426;  formulae  for,  in  sprays,  1, 
57.  78.  80.  82.  90.  102.  104.  107. 
128. 155. 160,  208,  210,  250,  259, 

262,  267,  274.  276.  290,  292,  348. 
379,  387,  388,  W2,  413,  446i  474. 
475.  481.  508.  511,  640.  560.  552. 
562,  572,  578,  601.  644.  679. 
680,  686,  709;  adhesives  and 
spreaders  for.  78,  103i  128,  173, 
203,274,276,^  363,379,^  , 
409,  413.  475,  550.  601,  662.  629 ; 
as  a  soil  insecticide,  172,  272,  354. 
413,  454,  544.  640  ;  apparatus  for 
treating  turf  with,  222;  reaction 
of,  with  certain  fertilisers,  222; 
and  Bordeaux  mixture,  173,  2^, 
679,  680 ;  compatibilities  of,  with 
fluorine  compounds,  69,  7Ql  and 
lime.  126,  377,  447,  474,  475,  488. 
640,  550.  552.  555.  572.  644.  679. 
680 ;  lime  reducing  efficiency  of, 
against  Cvdia  pomonel  a,  560, 
552 ;  and  lime-sulphur,  32,  107. 
178.  203,  446.  550.  552;  factors  | 
affecting  reaction  of  lime-sulphur 
and,  562;  and  precipitated  lime- 
sulphur,  298,  2SQ^;  and  nicotine, 
82,  107.  274,  387,  388,  403^  415, 
446.  560;  and  oils.  82,  87,  102, 
103,  107,274,  387.  388,  398,  403, 
415.  475.  662;  and  pyrethrum, 
224;  and  sodium  arsenate,  203;  | 
and  sulphur.  249,  474,  552,  644i  i 
680 :   and  injury  to  plants,  29^  [ 


76,  173^  222,  277,  m  m  552. 
644.  655,  629;  residues  of,  on 
sprayed  fruit,  28,  102,  107,  179, 
274,  302,  307,  313,  315,  356,  387, 
416.  474,  572 ;  methods  of  estim- 
ating toxicity  of  forms  of  311— 31 3, 
481;  toxicity  of,  to  mammals, 
815;  danger  of,  to  bees.  4^; 
other  insecticides  compared  with, 
^  107,  179,  ^  249,  259,  274. 
292.  311-313.  387.  474.  481.  604. 
646.  655.  660,  679.  680, 

Lead  Chromate.  spraying  with, 
against  Lepidoptera,  468. 

Lead  Monoxide,  reducing  foliage 
injury  by  calcium  arsenate,  396« 

Lead  Oleate,  lead  arsenate  coated 
with,  250. 

Leaf-cutting  Ants  (see  Atta). 

Leafhopper,  Blunt-nosed  (see 
Euscdis  striatulus) . 

Leaf-roll  (see  Virus  Diseases). 

Lccaniodiaspis  africana,  food-plants 
of,  in  Sinai.  54. 

Lccaniodiaspis  quercus.  new  para- 
site of,  in  Japan,  258. 

Lccaniodiaspis  sardoa,  parasites  of, 
in  N.  Africa  and  France,  85»  695. 

Lecanium.  Azya  luUipcs  introduced 
into  Fiji  against,  11;  on  coffee 
in  Haiti,  554 ;  sex-determination 
in,  325. 

Lecanium  berheridis  (see  L.  pcrsi- 
cae). 

Lecanium  caprcae  (see  L.  coryli). 

Lecanium  caryae,  on  ornamental 
trees  in  Michigan.  588. 

Lecanium  corni,  recorded  as  L. 
persicae  in  Britain,  2ffl ;  on  plum 
in  Germany,  188 ;  on  plum  in 
Jugoslavia.  234^  4^  606,  629, 
681:  in  U  S  A  ,  303,  538,  709; 
bionomics  of.  432,  fiQ5;  experi- 
ments on  food-plants  and  bio- 
logical races  of,  in  Europe,  810, 
311,  608.  692 ;  characters  of.  229, 
709 ;  measures  against,  284,  808, 
432. 

Lecanium  corni  var.  crudum,  on 
yew  in  Britain,  ^SAa 

Lecanium  corni  var.  robiniarum,  on 
mulberry,  etc.,  in  Rumania.  4_;  a 
biological  race,  ^10,  811,  692. 

Lecanium  coryli,  in  Britain,  99Sk ; 
new  parasite  of,  in  \Va.shingtun, 
28;  characters  distinguishing  L. 
corni  and,  2^ 

Lecanium  enter ici,  parasites  of,  in 
N.  Africa,  85. 

Lecanium  hesperidum  (see  Coccus). 

Lecanium  nigrofasciatum,  on  orna- 
mental trees  in  Michigan,  58S. 
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Lecanium  numismatic um  (see  Tou-  \ 

mtyella).  I 
Lecanium  persicae,  L.  corni  recorded 

as.  in  Britain,  22B.I  on  mulberry, 

etc..  in  Rumania,  4. 
Lecanium  prunastri.  parasite  of,  in 

France,  695. 
Lecanium  tessellatum  (see  Eucalym- 

natus). 

Lecanium  viride  (see  Coccits). 
lectoides.  Opius. 
lectulartus,  Cimex. 
leguminicola,  Dasyneura. 
leguminicolae ,  Inostemma  ;  Plaiy- 

gaster.  j 
leibyi,  Schizocerophaga.  ' 
Leis,  failure  to  establish,  against  ! 

Aphis  spiraecola  in  Florida,  246. 
Lema,  identity  of,  on  rice  in  Japan, 

& 

Lema  bilineata,  on  tobacco  in  S. 
Africa,  528.  I 

Lema  melanopa,  8;  bionomics  of,  I 
in  Bulgaria,  226;  on  cereals  in  j 
Britain,  460. 

Lemon,  Chrysomphalus  aurantii  on, 
in  Australia,  339.  653;  pests  of, 
in  California,  619.  620;  Elytro- 
teinus  subtruncatus  on,  in  Cook  i 
Islands,  IQ ;  pests  of.  in  Malaya. 
58.  568;  not  attacked  by  fruit- 
piercing  moths  in  Sierra  Leone. 
8fi;  avoided  by  Schistocerca  gre-  J 
garia  in  Tanganyika.  524;  in- 
secticides and  injury  to,  171.34(L 

Lemon  Grass  (see  Cymbopogon). 

Lemons,  in  baits,  repellent  to  cut-  ' 
worms,  36. 

leona,  Anomis.  ' 

Leontice  leontopetalum,  destruction 
of,  against  Eurygaster  in  Syria. 
606. 

Leopard  Moth  (see  Zeuzera  pyrina). 
Lepadoretus  (see  Adotetus). 
Upida,  Parasa. 

Lepidiota  frenchi,  on  sugar-cane  in 
Queensland,  360^  361,  362 ;  mea- 
sures against,  S62.  ' 

Lepidiota   trichosterna,    on  sugar- 
cane  in  Queensland,  361.  2S2l\  ' 
measures  against,  362* 

Leptdocyrtus  violentus,  on  sugar- 
cane in  Louisiana,  168.  628. 

Leptdoderma  albohtrtum,  bionomics 
and  control  of,  in  Queensland, 
106.  859.  361.  464.  591. 

Lepidoptera,  lists  of  Dipterous 
parasites  of,  in  Czechoslovakia, 
88.  712;  Ichneumonid  parasites 
of,  in  Poland,  40. 

Leptdosaphes,  measures  against,  on 
coconut  in  Seychelles,  105.^ 

(183M) 


Lepidosaphes  ampelodesmae,  para- 
site of,  in  N.  Africa,  86. 

Lepidosaphes  beckii,  on  Citrus  in 
Bermuda,  616 ;  natural  enemies 
of,  in  China,  320;  fumigation 
against,  in  Florida,  246;  con- 
sidered a  synonym  of  L.  pinnae- 
for  mis.  32SL 

Lepidosaphes  ficus, measures  against, 
on  fig  in  California.  523. 

Lepidosaphes  gloveri,  natural 
enemies  of,  on  Citrus  in  China, 
320. 

Lepidosaphes  pinnaeformis,  L. 
beckii  considered  a  synonym  of, 
320. 

Lepidosaphes  punicae,  sp.  n^  on 
pomegranate  in  Tanganyika,  330. 

Lepidosaphes  ulmi,  parasites  of,  in 
N.  Africa,  86 ;  in  Malta,  280,  262 ; 
on  plum  in  Norway,  693;  on 
apple  in  Victoria,  IMO;  on  Citrus, 
262 ;  measures  against,  260.  262. 

Lepidosaphes  zlocistii,  on  stone 
fruits  in  Sinai,  64. 

lepidus,  Poecilus. 

lepineyi,  Chionaspis. 

leporinus,  Phytoscaphus. 

leprosa,  Inesida. 

Leptinotarsa  decemlineata  (Colorado 
Potato  Beetle),  problem  of,  in 
France,  328.  595;  importance  of 
preventing  introduction  of,  into 
Germany.  663;  in  U.S.A.,  221. 
283.  375.  490 ;  transmitting  virus 
diseases  of  potato,  221 ;  catalase 
content  of.  during  metamor- 
phosis, 216;  measures  against. 
326 ;  test  of  soap  sprays  on,  620. 

Leptocorisa  acuta,  on  rice  in  Malaya. 
593. 

Leptocorisa  varicornis,  on  rice  in 
Assam,  242. 

Leptocryptus  claviger,  possibly  para- 
sitic on  Enarmonia  diniana  in 
Germany,  434. 

Leptoglossus,  measures  against,  on 
pomegranate  and  Citrus  in  Cali- 
fornia, 16. 

Leptoglossus  membranaceus,  on 
orange  in  Malaya,  68. 

Leptomastix  citri,  sp.  n^  parasite  of 
Pseudococcus  in  Japan,  268. 

Leptops  squalidus,  bionomics  and 
control  of,  on  Citrus  in  New 
South  Wales,  196. 

Leptoptilos  crumeniferus  (Marabout 
Stork),  destroying  locusts  in  E. 
Africa,  102,  5^ 

Leptostylus  pleurostictus,  on  orange 
in  Brazil.  123. 
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Leptura    sanguinolenta,   on  Abies 

pectinata  in  Spain,  264. 
Lepyrus   palustris,    on   willow  in 

Poland.  4iL 
lesbia,  Colias. 

Lethrus  apterus,  on  vines  in  Bess- 
arabia, 

Lettuce,  Eurydema  oleraceutn  on, 
in  Germany,  632;  pests  and 
diseases  of,  in  U.S.A.,  17,  18,  378. 

Leucaena  glauca,  pests  of,  in  Dutch 
K.  Indies,  8Mi  654. 

Leucania  (see  Cirphis). 

leucaspidis,  Prospaltella. 

Leucaspis  (see  Leucodtaspis). 

Leucinodes  orbonalis,  on  Solatium 
spp.  in  Malaya,  58,  363 ;  on  S. 
tnelofjgena  in  Punjal),  29. 

Leucodiaspis  (Leucaspis)  japonica, 
on  maples  in  Connecticut,  542. 

Leucodiaspis  (Leucaspis)  pusilla, 
par.Tsitised  by  Prospaltella  leu- 
caspidis in  N.  Africa  and  France, 
85.  594 ;  on  pine  in  Italy.  526. 

Leucodiaspis  riccae,  on  olive  in 
Cyprus  and  Sinai,  5i  54^  462. 

leucogramma ,  Elachistus. 

leucogyna,  Heteronygmia. 

Leucoma  submarginata,  on  cinna- 
mon in  Malaya,  58. 

leucomesus,  Sycanus. 

leuconotus,  Attthores. 

Leucopholis  irrorata,  bionomics  and 
control  of,  on  sugar-cane,  etc.,  in 
Philippines,  571«  651. 

Leucoptera  coffeella  (Coffee  Leaf- 
miner),  bionomics  of,  in  Nyasa- 
land,  423. 

Leucoptera  sphenograpta,  on  Dal- 
bergia  sissu  in  India,  444. 

Leucosomus  pedestris,  on  beet  in 
Italy,  563. 

leucospotdes,  Ibalia. 

leucostxcha,  Ctrphis. 

leucosticta,  Microcolona. 

leucosttgma,  Hemerocampa. 

Leucotermes  flavtpes  (see  Reticuli- 
termes). 

Leucotermes   indicola,  Trichonym- 

phid  parasites  of, 
leucozona,  Megaselia. 
Levuana  iridescens  (Coconut  Moth), 

biological  control  of,  in  Fiji,  510. 

611.    612:    Ptychomyia  remota 

producing  gap  in  sequence  of 

generations  of,  613. 
lewisi,  Aenaria. 
libatrix,  Scoliopteryx. 
Libumia  furctfera  (see  Sogata). 
Ltburnia    striatella    (see  Delpha- 

codes). 

Libya,  catalogue  of  insects  in,  26Q ; 


Coccinellids  migrating  to  Malta 

from,  ^1. 
lichenina,  Stauropus. 
licus,  Castnia. 
lienardi,  Achaea. 

Lipht,  effects  of.  on  development  of 
insects.  ^8,  455,  421 ;  (artificial) 
insects  attracted  to.  227.  278. 
859.  577,  592,  658.  206. 

Light  Traps,  for  Lopidoptera.  4, 
29,  33,  34. 104.  249.  297.  375.  462. 
468,  469,  623:  influence  of 
situation  on,  for  Noctuids,  539 ; 
for  other  insects.  6L  224,  297. 
861.  418.  489.  507:  inetiective 
against  Het^roligus  claudius.  561; 
types  of.  2^  297,  36L  469. 

ligftiperda,  Cnssus  (see  C.  cossus). 

lignosellus,  Elasmopalpus. 

Ligyrus  ebenus  (Tannia  Beetle),  bio- 
nomics and  control  of,  in  Br. 
Guiana,  441,  442. 

lilacinus,  Pscudococctis. 

lilii,  Crioceris  ;  Urodon. 

liliimacula,  Hysteropterum. 

Lilium,  new  mite  imported  into 
Iluliand  in  bulbs  of,  fi5. 

Lilium  martagon,  pests  of,  in 
Germany, 

Lima  Bean  Pod  Borer  (see  Etiella 
schisticolor). 

Lima  Beans  (see  Phaseolus  lunatus). 

limacina,  Caliroa  (Eriocampoides) . 

Limacoccus  serratus,  gen.  et  sp.  n^ 
on  Attalea  in  Brazil,  222. 

Limacodids,  revision  of,  in  Japanese 
Empire,  628. 

limbata.  Brontispa  (Xiphispa). 

limbaiipennis,  Rhyparida, 

limbatus,  Novius. 

limbirena,  Phytometra. 

Lime  (Citrus),  Mictis  tenebrosa  on, 
in  Malaya,  58 ;  susceptibility  of 
varieties  of,  to  fruit -piercing 
moths  in  Sierra  I^ne,  98;  not 
damaged  by  Schistocerca  gregaria 
in  Tanganyika,  524;  sterilisation 
of  fruit  of,  not  required  against 
Ceratitis  in  Florida,  642. 

Lime,  Finger  (see  Citrus  austral- 
asica). 

I  Lime  ( Tilia),  pests  of,  in  U.S.A., 
880.  895.  588;  not  attacked  by 
Lecanium  comi,  605. 
Lime,  as  a  carrier  for  dusts,  16»  57, 
65.  114,  126.  127.  128,  193,  204. 
2U.  218.  246.  300.  314,  346,  349. 
372.  377.  878.  396.  400.  405.  447. 
45r.  473.  474.  475.  490.  540.  555. 
572.  637.  644,  673.  679. 680 ;  effect 
of  spraying  with,  against  Cydia 
molesta.  88.  888.  405.  419.  475> 
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542,  550 ;  addition  of.  to  arsenical  ' 
spra\  s.  L  ^  50,  186,  193,  ^ 
237,  276,  292.  849.  409.  474.  475. 
488.  511.  527.  540.  550.  552.  558. 
679.  680 ;  facilitating  removal  of 
arsenical  residues,  2A;  reducing 
efficiency  of  lead  arsenate  against 
C.  pomonella,  550.  552 ;  effect  of, 
in  mixture  for  treating  bands 
against  C.  pomonella,  ;  as  a 
repellent,  190.  405;  and  copper 
sulphate.  ^  307.  314,  377,  400, 
405.  625  (see  also  Bordeaux 
Mixture)  ;  and  injury  to  plants, 

16,  28,  66,  m  652,  644*  679  : 

preventing  foliage  injury  by  oil 

following  sulphur,  64fi;  pyreth- 
rum  incompatible  with,  4ft5 ;  for- 
mulae containing,  1,  28,  60,  57, 
97.  114.  126.  128.  186.  190.  203. 
204,  213.  237.  276.  292.  300.  307. 
314,  346.  349.  372.  377.  388.  396. 

400,  455,  473,  474,176,509,  527,  I 
540,  550,  653,  572,  644,  648,  679,  ! 
880.  I 

Lime-sulphur,  against  Aphids,  172,  i 
353,  372,  40L  402,  446,  545,  550,  \ 
633;     against    Capsuls,  266; 
against  Coccids.  70^  123,  281, 
299.  396,  422.  446.  509,  620.  625 ; 
producmg  sterihty  in  A  spidiotus 
perniciosus,  2ft  ;  use  of,  against  | 
Longicoms  in  timber,  1Q9 ;  against 
mites.  37,  67,  172,  202,  28L  299. 
304,  385.  497,  645,  588,  598,  620. 
625.  636,  663;    against  Smyn- 
thurus     vtridis.    5^;  against 
thrips.  242,  422,  633,  202 ;  inef- 
fective against  Lepidopterous  lar-  | 
vae  on  apple,  403,  404;  reaction  i 
between  Bordeaux  Mixture  and. 
663 ;  and  lead  arsenate.  32,  107, 
178,  203,  298,  299,  446,  550  ;  re- 
actions of  arsenates  and,  652; 
and   fluorine    compounds,   223 ; 
and  nicotine.  32^  172,  298,  299. 

401.  402.  446.  454.  545,  550.  633 : 
evolution  of  nicotine  from  mixed 
sprays  containing.  172;  and  oil  i 
emulsion,  171. 172.  645,  619.  62Q ;  ' 
foliage  injury  by  oil  sprays  follow-  ; 
ing,  646;   pyrethrum  incompat-  I 
ible    with,    486;     mixtures    of  [ 
sulphates  and.   178,  29L  544; 
formulae  for.  123,  172,  223,  242, 
353.  385.  422.  498.  609.  652.  688, 
589,  596;    formulae  containing,  i 
32,  m  40L  402,  446,  454.  545,  i 
660.  633  ;   and  injur\-  t<;  plants, 
123.  299,  497,  644,  596;  grapes 
tainted  by,  588 ;  constituents  and 
insecticidal  action  of,  281,582; 


covering  power  of  sprays  of,  4ffl ; 
economics  of  spraying  fruit  trees 
with,  598;  effect  of  storing  in 
steel  drums,  70 ;  other  insecti- 
cides compared  with,  304,  598- 

Limnerium  (see  Eulimneria). 

Limonius  aeruginosus,  on  apple  in 
Norway.  698- 

Limothrips  cerealium,  bionomics  of, 
on  cereals  in  Germany.  697,  698 ; 
doubtful  relation  of,  to  white  ear 
disease,  692* 

Limothrips  denticornis,  hibernation 
of,  in  Germany,  698 ;  on  grasses 
in  Norway,  698* 

Linalyl  Acetate,  as  an  attractant 
for  fruit-flies,  192- 

Linaria,  Antigastra  catalaunalis  on, 
in  Malta. 

Linden  Borer  (see  Saperda  vestita). 

Lindorus  ventralis  (see  Rhizobius). 

Linear  Bug  (see  Phaenacantha  aus- 
tralica), 

linearis,  Atomaria  ;  Lyctus  ;  Rip- 
tortus. 

lineata,  Angitia  {Diodes)  ;  Dlaesoxi- 
pha  :  Deilephila  [Celerio)  ;  Sitona. 

lineataria,  Boarmia  transcissa. 

lineatella,  Anarsia. 

lineaticollis,  Antestia. 

lineatus,  Agrioles  :  Derancistrus  : 
Platygaster. 

lineella,  Chrysoclista. 

lineellus,  Sitona. 

lineola,  Galerucella  ;  Tectocoris. 

lineolata,  Diatraea. 

lineolatus,  Adelphocoris, 

Linopodes  antennaepes.  on  mush- 
rooms in  U.S.A.,  849.  684; 
measures  against,  685* 

Linseed  Cake,  as  a  bait  for  wire- 
worms,  6,  48,  601* 

Linseed  Oil  (see  Oil,  Linseed). 

lintneri,  Tyroglyphus. 

Liothrips  urichi,  destroying  Glide- 
mia  hirta  in  Trinidad,  10,  40,  616 ; 
natural  enemies  of,  616;  leeding 
experiments  with,  358 ;  introduc- 
tion of,  into  Fiji.  10,  616,  612. 

lipasmus,  Caryobruchus. 

liriodendri,  Toumeyella. 

Liriodendron  tulipifera,  Toumeyella 
liriodendri  on,  in  U.S..\.,  538,  543* 

Lissonota,  bionomics  of,  in  Wiscon- 
sin, 417, 

Lissonota    brunnea,    hosts   of,  in 

U.S.A.,  417,  583* 
Lissonota    errabunda,    parasite  of 

Scolytus  ratzebur^i  in  Poland,  324. 
Lissonota  pectoralis  (see  Phytodietus 

segmentator). 
Lissopimpla  semipunciata.  parasite 
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of  T%ra€ola  piagiata  in  Queens- 
land, 4fiZ 
Listroderes  obliquus  (Tomato  Wee- 
vil), in  W.  Australia,  290;  food- 
plants  of,  in  U.S.A.,  14,  491 ; 
measures  against.  14;  larva  of, 
216. 

lita,  Xiphidiopsis. 
Litchce,  Eriophyes  on,  in  Assam, 
243. 

Lithocolletis.  383. 

Lithocolletis  epichares,  on  apple  in 

India,  444. 
Lithocolletis  gerasimowi,  sp.  n^  on 

apple  in  Russia,  SSfl. 
Lithocolletis  hamadryadella  (White 

Oak  Leaf-miner),  in  Connecticut, 

548. 

litigiosus,  Agriotes. 

littoralis,  Allophylax  {see  A.  picipes); 

Prodenia  (see  P.  litura)  ;  Thisoe- 

cetrus. 
litura,  Prodenia. 
liturata,  Totnaspis. 
lividigaster,  Platyotnus. 
Hvornica,  Deilephila  lineata. 
lixi,  Habrocytus. 

Lixophaga  diatraeae,  parasite  of 
Diatraea  saccharalis  in  Cuba,  162 ; 
attempted  establishment  of.  in 
Florida.  242;  bionomics  of,  167. 

Lixophaga  variabilis,  parasite  of 
Tortricids  in  U.S.A.,  168. 218. 549. 

Lixus  algirus,  economic  .status  of, 
in  Palestine,  186. 

Lixus  ascanii,  on  radish  in  Bulgaria, 
225. 

Lixus  junci,  on  beet  in  France,  238 ; 

bionomics   and    control    of,  in 

Italy,  66L  5fi2. 
Lixus  sanguineus,  on  beet  in  Italv, 

568. 

Lixus  scabricollis,  on  beet  in  Italy, 
563. 

Lizards,  destroving  Castnia  licus  in 
Trinidad,  2£L 

Lochmaea  suturalis,  on  heather  in 
Germany,  662;  reducing  honey 
crop,  662. 

Locust.  Asiatic  (see  Locus ta  migra- 
tor i  a). 

Locust,  Brown  Swarm  (see  Locus- 
tana  pardalina). 

Locust.  Desert  (see  Schistocerca 
gregaria). 

Locust.  lesser  Migratory  (see 
Melanopius  tnexicanus). 

Locust,  Moroccan  (see  Dociostaurus 
maroccanus). 

Ix)cust.  Red  (see  Nomadacris  sep- 
temjasciata). 


'•  Locust,     Rocky    Mountain  (see 

Melanopius  spretus). 
I  Locust,    Toad    (see  Chrotogonus 

rendalli). 

:  Locust  Bird,  Small  (see  Glareola 

ntelanoptera). 
Locust  Tree,  Black  (see  Robinia 
!  p%eudacacia), 

Locusta  danica  (see  L.  migratoria). 
j  Locusta  migratoria,  in  Eg\-pt,  XD2 ; 
I      in  Poland,  236  ;  in  Russian  Union, 

6,  55.  98.  128. 131.  153.  154,  335. 

606 ;  bionomics  of,  135. 153. 154 ; 
'  parasites  of,  98. 128,  606  ;  nomen- 
)      clature  of  phast*s  and  subspecies 

of.  65i  536 ;  chitin  of,  214. 
Locusta  migratoria  capito.  bionomics 
I      and  phases  of,  in  Madagascar,  27« 

108,  426.  6M;  new  parasite  of, 

4^;  measures  against,  27}^  1Q4; 

recorded  as  L.  m.  migratorioides, 

27.  108,  426. 
Locusta  migratoria  danica.  Prcdte- 

chenskii  (see  L.  m.  rossica). 
I  Locusta   migratoria  migratorioides, 
I      in  Malaya,  657;  campaign  against, 
'      m  Philippmes,  1Q2;  distribution 

and  phases  of.  65 ;  L.  m.  capito 

recorded  as,  in  Madagascar,  27, 

108.  426. 

I  Locusta  migratoria  ros<iica.  subsp.  n^^ 
in  Russia.  6§,  131 ;  phases  of,  55 ; 
parasite  of,  181. 
Locustana  pardalina  (Brown  Swarm 

I      Locust),    bionomics    of,    in  S. 

I     Africa,  52^^531. 
Locusts  (Acrididae).  discussions  of 

I  problem  of  control  of,  in  Africa, 
887,  6^;    importance  of  birds 

I  destroying,  in  Africa,  102.  634, 
686;  reviews  of  information  on, 
in  Russia,  pT,  318,  328^  607: 
of  W'.  Siberia,  6;  international 
discussion  on.  4&B;  discussions 
on  phases  of.  5L  580.  581,  665 ; 

j  instructions  for  collecting,  40 ; 
effect    of    arsenic-poisoned,  on 

I      fowls,  etc.,  452. 
Lodgepole  Pine  (see  Pinus  contorta). 

I  loft  in  i,  Chilo. 

j  Loganberry,  Byfurus  tomentosus  on, 
in  Britain,  498,  632;  B.  unicolor 
on,  in  Washnigton.  542. 

I  Loganberry    Beetle    (see   By  turns 
tomentosus). 
Loganius.    new   species  of,    in  S. 
America,  136. 

I  Loganius  vismiae,  maturation  feed- 
ing of.  in  Costa  Rica,  ^3. 
lohor.  Belippa. 

Lonchaea  corticis  attacking  Pissodes 
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sirobi  in  N.  America,  g47.  809. 

416»  4fffi ;  parasite  of,  2Q&. 
Louch(ua  laticornis,  L.  corticis  re- 
corded as,  in  U.S.A.,  ^^B» 
Lonchaea  occidentalis,  in  decaying 

fruits  in  California.  322.  21JL 
Lonchocarpus,    rotenone  obtained 

from,  a&7, 
Lonchocarpus    nicou,    cube  {q.v,) 

possibly  obtained  from,  826- 
London  Purple,  formula  for  dusting 

with,  against  Alabama  argillacea, 

aoQ. 

Long  Ashton  Washes,  176,  514,  538* 
t85.  fi2&   (See  Tar  Distillates.) 

Ijngana,  Cnephasia. 

lonficaudis,  Calyptus. 

l&ngiclavae,  A  phelmus. 

longicollis,  Athous  (see  A.  bicolor). 

longicortiis,  Cratotechus. 

Longicoms,  biological  groups  of, 
888.  269.  424. 

longulcntifera,  Euxoa. 

longimanus.  Cyrtotrachelus. 

longior,  Tyroglyphus  (see  T.  dimidi- 
atus). 

langipes,  Fidia  ;  Plagiolepis. 
longirostris,  Ischnaspis. 
hngispina,  Laccifer  ;  Morganella, 
lofigtspinus,   Pseudococcus   (see  P. 

adonidum). 
Longitarsus  parvulus,  on  flax  in 

Poland   and   Latvia,   47j  214; 

measures  against,  214. 
Longitarsus  pellucidus,  on  beet  in 

Italy.  562 ;  on  cotton  seedlings  in 

Turkestan,  3^ 
Loochoo  Islands.  Coccids  in,  206; 

new  Eumolpids  on  mulberry  in, 

652. 

Lophyrus  (see  Diprion). 

lorisona,  Deudoryx. 

Ix>uisiana,  cotton  pests  in,  68i  64; 
pests  of  soy  beans  in,  221,  222. 
678.  679 ;  sugar-cane  pests  in,  664 
168.  m  577,  627.  678,  681; 
Heliothis  spp.  on  tobacco  in,  482 ; 
beneficial  insects  and  biolof^ical 
control  in,  ^3, 4^  577,  677,  678. 
681.  706 ;  Pseudococcus  bomnsis 
introduced  into  Mississippi  from, 
645. 

lotinsburyi,  A spidiotiphagus. 

Loxostege,  feeding  habits  of,  684. 

Loxostege  nudalis.  on  beet  in  Bul- 
garia, 05. 

Loxostege  sticticalis,  bionomics  and 
control  of.  in  Bulgaria  and  Poland, 
226.  227.  236;  food-plants  of,  in 
Russian  Union,  97,  440.  522. 

loxostegei,  Meteorus. 

Loxolropa,  hosts  of,  518. 


Loxotropa  tritoma,  parasite  of  Oscin- 
ella  frit  in  Russia  and  Britain, 
180.  518. 

lucasi,  Parlatoria  (see  P.  zizyphus). 

Lucerne,  254 ;  Barathra  coufigurata 
on,  in  Alberta,  117 ;  Colias  lesbia 
on,  in  Argentina,  186;  pests  of, 
in  Bulgaria,  96,  225.  226;  pests 
of,  in  Czechoslovakia.  234.  295; 
Prodenia  litura  on.  in  Egypt,  241; 
Hypera  variabilis  on,  in  Germany, 
44:  Phytodecta  fornicata  on,  in 
Hungary,  ffi4 ;  Laphygma  exigua 
on,  in  Punjab.  29;  Tanymecus 
Palliattis  on,  in  W.  Siberia,  63; 
Aphids  on,  in  Spain,  292;  pests 
of.  in  U.S.A.,  20,  161  21?,  249. 
273.  279,  350,  370,  390.  392.  478. 

487,  489.  i9L  611,  64L  684: 
Empoasca  fabae  and  yellow-top 
disease  of,  219 ;  susceptibility  of 
varieties  of,  to  E.  fabae,  4^. 
Lucerne  Flea  (see  Smynthurus 
viridis). 

Lucerne  Leaf  Weevil  (see  Hypera 

variabilis), 
lucida.  Tarache  [Acontia). 
lucidus,  Pyracmon. 
lucifugus,  Reticulitermes. 
Lucilia,  Opius  nitidulator  reared  on, 
!     ^  816. 
;  luctuosa,  Pimpla. 

ludens,  Anastrepha. 
I  luigionii,  Conorrhynchus. 
j  lunata,  Cydonia  (Chilomenes)  ;  Sto- 
matorrhina  {Idia). 
lunatus,  Encyrtus. 
;  lunula,  Calophasia. 
]  lunulatus,  Coccophagus. 
Luperina  stipata  (Four-lined  Borer), 
bionomics  and  control  of,  in  N. 
America.  584. 
Luperodes  varicornis,  on  cotton  in 

S.  Carolina.  215. 
Luperus  pinicola,  on  pines  in  Ger- 
many. ^4. 
Lupin  (Lupinus).  Etiella  schisticolor 
on,  in  California,  586 ;  Pvrameis 
cardui  on,  in  Hungary,  47. 
lurida,  Scotinophara  {Podops). 
[  luridus.  Dicyphus. 
lusitanicum,  Exosoma  [Malacosoma). 
lutea,  Trichogramma. 
luteipes,  Asya. 

luteola,      Epuraea      (Haptoncus)  ; 

Galerucella. 
luteus,  Ophion. 
lutus,  Microbracon. 
Lycaena  baetica  (see  Lampides). 
lycopersicella,  Phthorimaea. 
lycopersici,  Phyllocoptes. 
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Lycophotia  interrupta,  on  potato  in 

Peru.  fi81- 
Lyctus,  in  Britain,  520;  measures 

against,  in  timber.  189.  289.  ^SL 
Lyctus  brunneus,  in  timber  in  Aus- 
tralia, 288;    in  warehouses  in 

Britain,  12fi. 
Lyctus  linearis   [canaliculatus) ,  in 

timber,  etc.,  in  Michigan,  642 ; 

in  Russian  Union,  129i  188^  189; 

characters  of,  18&. 
Lyctus  opaculus,  in  timber,  etc.,  in 

Michigan,  filS. 
Lyctus  pianicoUis,  in  timber,  etc.,  in 

Michigan.  0^2^ 
Lyctus   pubescens,    in    timber  in 

Russian  Union,  188,  1S&\  char- 
acters of.  188. 
Lyda  hieroglyphica{sce  Acantholyda). 
Lydella  senilis  (see  Ceromasia). 
Lygaeonentatus  erichsoniCLarch  Saw-  ' 

fly),  bionomics  of,  in  N.  America,  i 

286.  808.  379,  475,  639. 
Lygaeonematus    pint,     injury  to 

spruce   by   Enartnonia  diniana 

resembling  that  caused  by,  in 

Germany,  434. 
Lygellus    eptlachnae,    parasite  of 

Eriosoma  lanigeruni  in  France, 

Lygidea  mendax  (Light  Apple  Red 
Bug),  prediction  of  outbreaks  of, 
in  I'.S.A..  72 ;  measures  against, 
22- 

Lygidolon     laevigatunt,  measures 

against,  on  wattles  in  S.  Africa,  fl. 
Lygocerus  niger,   hyp>erparasite  of 

Brevuorvne    brassicac    in  New 

Zealand'.  428. 
Lygus,  on  apple  in  Ciermany,  504. 
Lvgus  apicalis,  effect  of,  on  cotton 

in  U.S.A..  64- 
Lygus  communis  ((irecn  Apple  Hug), 

bionomics  and  control  of,  in  Nova 

Scotia.  112. 
Lvgus  elisus,  effect  of  sulphur  on,  i 

600- 

Lygus  kalmi,  measures  against,  on 
celery  in  Germany.  632- 

Lxgus  pabulinus,  food-plants  of,  in 
Britain,  228,  305^  514.  596*  625, 
626 :  on  apple  in  Holland.  514; 
bionomics  of.  305.  596  ;  measures 
against.  514»  597,  625,  626- 

Lygus  praiensts.  on  celery  in  Ber- 
muda, 615 ;  measures  against,  on 
chr>'santhemum  in  Britain,  600 : 
parasite  of.  in  Canada,  22;  on 
flax  in  Latvia.  215;  in  U.S.A., 
64i^L422;  effect  of.  on  cotton, 
64.  472 ;  and  di.seases  of  potato, 
221- 


Lvgus  simonyi,  on  coffee  in  Kenva. 
440. 

Lygus  spinolae,  on  hops  in  Britain, 
2^ 

Lymantria  dispar  (see  Porthetria). 

Lymantria  moncuha  (Nun  Moth),  in 
forests  in  Germany.  8,  9SH ; 
disease  in,  in  Russia.  130 ;  studies 
on  feeding  of,  180 ;  measures 
against,  8i  82 ;  effect  of  arsenicals 
on,  92- 

Lymire  edwardsi,  parasites  of,  on 

Ficus  in  Florida.  115. 
Lysiphlebus,  parasite  of  Aphis  gos- 

sypii  in  Hawaii.  252. 
Lysiphlebus  testaceipes.  parasite  of 

Aphis  spiraecola  in  Florida.  231^ 
Lysol.  spraying  with,  against  Ettry- 

dema,  438- 
lythri,  Haltica. 

M. 

Macctdamia  ternifolia  (Macadamia 
Nut),  Amorbia  emigratella  on.  in 
Hawaii,  253- 

maceratum.  Trichomma. 

machaeralis.  Hapalia. 

Maclura  aurantiaca  (Osage  Orange), 
eradication  of,  against  Aspidiotus 
perniciosus  in  Kansas,  182. 

Macrocentrus  abdominalis,  bionom- 
ics of.  in  Jugoslavia,  96, 149, 15Q ; 
anatomy  of,  fifi. 

Macrocentrus  ancylivora,  distribu- 
tion and  utilisation  of,  against 
Cvdia  molesta  in  U.S.A..  68. 
123,  135.  168.  889.  406.  407.  419. 
453,  543.  550.  582 :  colonisation 
of,  in  Ontario.  494;  parasitising 
Ancylis  comptana.  168,  494,  543 ; 
bionomics  of.  IfiE- 

Macrocentrus  collar  is  (sec  Ami- 
croplus). 

Macrocentrus  delicatus.  parasite  of 
Cydia  molesta  in  Ontario  and 
Connecticut.  122.  542. 

Macrocentrus  gifuensis,  introduced 
into  Canada  from  Europe  against 
Pyrausta  nubilalis,  118 ;  post- 
embryonic  development  of,  384. 

Macronoctua  onusta  (Iris  Borer),  in 
U.S.A..  76,  471 ;  natural  enemies 
of.  25. 

Macrorhaphis  spurcata,  predacious 
on  Lepidoptera  in  Nyasaland.  4ffl« 

Macrorileva  oecanthi,  bionomics  of, 
in  California.  588- 

Macrosiphoniella  (see  Mact osiphum). 

Macrosiphum.  relation  of  ants  to,  in 
(Colorado,  ^1;    tests  of  sprays 

^  against.  403. 
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Macrosiphum  cornelli  (Geranium 
Aphis),  parasite  of,  in  New  York, 
24. 

Macrosiphum  eleusinae,  sp.  n^  on 
Elu<,i>ie  coracana  in  Mysore,  638. 
Macrosiphum  gei,  in  Australia.  666; 
in  Br.  Isles.  L  281 ;  on  potato  in 
New    Zealand.  291;  in 

U.S.A.,  219.  220,  400.  417.  528; 
measures  against,  on  potato.  4flQ ; 
relation  of.  to  plant  diseases.  1, 
^  aZO,  331.  417.  573,  66g» 

Macrosiphum  gossypii,  on  cotton 
seedlings  in  Turkestan,  8^ 

Macrosiphum  granarium.  on  cereals 
in  Mmnesota,  162. 

Macrosiphum  picridis,  on  artichoke 
in  Mauritius,  559. 

Macrosiphum  pisi,  bionomics  and 
control  of,  in  Czechoslovakia  and 
U.S.A.,  234,  314;  tests  of  insecti- 
cides on,  4fi(L 

Macrosiphum  sanborni.  on  chrysan- 
themum in  New  South  Wales.  66 ; 
tests  of  sprays  on,  403L 

Macrosiphum  solanifolii  (see  M.  gei). 

Macrottrmes  bellicosus,  measures 
against,  in  Italian  Somaliland,  46. 

maculata,  Ery throne ur a. 

maculaior,  Pimpla. 

maculicornis,  Aphelinus. 

maculipcnnis,  MicropiiUs  ;  Plutella. 

maculiventris,  Podisus. 

maculosa,  Gymnetis. 

maculosus,  Myllocerus  undecimpus- 
iulatus. 

Madagascar.  Coccids  on  coffee  in, 
508 :  Heteronychui  plebeius  in, 
103.  527 ;  locusts  in.  27.  ^  103. 
565;  new  Scelionid  parasite  of 
locusts  in.  426;  vegetable  pests 
in.  136.  594 ;  Dactylopius  coccus 
destroying  Opuntia  dillenii  in, 
202. 

Madras,  Lamprosema  indicaia  on 
chr\-santhemum  in,  57 :  Stibar- 
opus  tabulatus  on  tobacco  in,  425; 
Tetroda  histeroides  on  rice  in, 
593 ;  beneficial  insects  and  bio- 
logical control  in,  57^  522 ;  legis- 
lation dealing  with  importation 
of  coffee  beans  into.  588;  estab- 
lishment of  Dactylopius  opuntiae 
possibly  inadvisable  in.  198. 

magdalensis.  Platymetopius. 

Magdalis,  key  to  species  of.  on 
fruit  trees  in  Europe.  606. 

Magdalis  armigera,  on  fruit  trees  in 
Europe.  666. 

Magdalis  barbicornis,  on  fruit  trees 
in  Europe,  606. 


I  Magdalis  cerasi,  on  fruit  trees  in 
I      Europe,  606. 

I  Magdalis  memnonia.  associated  with 

Pissodes   notatus  on  conifers  in 

Spain,  264. 
Magdalis  ruficornis  (prutti),  on  fruit 

trees  in  Europe.  47,  824,  606; 

bionomics  of,  324i  606 ;  measures 

against,  606. 
I  Magdalis  stygia  (see  M.  armigera). 

Magdalis  violacea,  associated  with 
j      Pissodes  notatus  on  conifers  in 

Spain,  264 ;  parasite  of,  824. 
Magnesium  Arsenate,  dusting  and 

spra>ang    with,    against  bean 

beetles,    17.    348.    ^  397. 

446,  540.  582:  and  injury 
j  to  beans,  17_;  unsatisfactory 
!      against   Cydia  pomonella.  224; 

useless  in  baits  for  Melanoplus, 
!      222 ;  preparation  and  properties 

of,  686 ;    formulae  containing, 

346.  397.  540 ;  compatibilities  of, 

with  fluorine  compounds,  TOi 
i      other  insecticides  compared  with, 

274.  846. 

i  Magnesium  Carbonate,  against  pests 

'      of  stored  products,  664. 

j  Magnesium  Oxide,  against  pests  of 

I      stored  products,  6M. 

I  Magnolia,  Coccids  on.  in  U.S.A.. 

i  588.548. 

■  Magpie,   economic   status   of,  in 
Britain,  502- 
Mahasena  corbetti.  food-plants  of, 

j      in  Malaya,  67.  58^ 

:  Mahogany,  pests  of.  in  Dutch  E. 
Indies.  194«  654:  Heleronygmia 
leucogyna  on.  in  Nyasaland,  424. 
maidis,  '    Aphis  ;  Sphenophorus 

(Calendra). 
Maine,  new  species  of  Coleophora  on 
birch  in,  78;  miscellaneous  pests 
in.  480.  630.  645. 
Maize,  f>ests  of,  in  S.  Africa,  133. 
160.  297.  52L  660;  Diatraea 
saccharalis  on.  in  Argentina.  13i 
pests  of,  in  Canada.  109«  117. 
118.  119.  120,  326,  584;  pests  of, 
in  lielgian  Congo.  260;  Heliothis 
obsoleta  on.  in  Daghestan,  607 ; 
Pvrausta  nubilalis  on.  in  Europe. 
95.  1406L  m  288.  26L  811. 
369.  458 ;  Sesamia  vutcria  on.  in 
France,  233;  pests  of.  in  Dutch 
E.  Indies.  194.  654,  703i  P. 
nubilalis  on.  in  Japan.  301 :  pests 
of.  in  Kenya.  527;  pests  of,  in 
Madagascar.  27,  1Q3^  527:  pests 
of.  in  Malaya.  58.  3^  656; 
Heteroligtts  claudius  on,  in  Nigeria, 

J      561;  pests  of,  in  Nyasaland,  424; 
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Tiracola  piagiaia  on,  in  Queens- 
land, 4fifi ;  pests  of,  in  S.  Rhodesia, 
897.  532 :  i>ests  of,  in  Sierra 
Leone,  99;  i>ests  of,  in  U.S.A.. 
19.  87.  88.  68>  65.  75.  76.  109. 
119,  162. 164.  204.  215.  816.  217. 

248,  249.  268,  282.  326,  353.  374. 
375,  377.  380.  392^  m  414,  418, 
476,  m  489,  49L  ML  544^640* 
66L  682,  583,  584,  m  623: 
pests  of,  in  \V.  Indies,  164,  554; 
Aphts  maidis  and  mosaic  diseases 
of,  188, 134 ;  Oscinellafrit  on,  431 ; 
in  crop  rotation  against  O.  frtt, 
257;  relation  of  varieties  of,  to 
Pvrausta  nubilalis,  119,  120.  146. 

249.  268.  418:  other  factors 
affecting  infestation  of,  by  P. 
nubilalis,  75,  141,  142;  suscepti- 
bility of  varieties  of.  to  Heliothis 
obsoleta,  554 ;  extract  of,  attract- 
ing obsoleta.  602 ;  Scotinophara 
lurida  experimentally  fed  on, 
592 ;  insecticides  and  injury  to, 
160;  effect  of  arsenical  soil 
insecticides  on  germination  of, 
608;  fungicides  not  protecting 
seed  of,  against  insects,  484;  as 
a  trap-crop,  103,  140,  164,  532. 

Maize  (Stored),  pests  of,  and  their 
control.  285,  45L  484,  526; 
Sitoiroga  cereaUlla  reared  on,  479, 
522. 

Maize  Meal,  Troctes  divinatoria  in, 
in  U.S.A.,  417 ;  in  baits  for  ants, 
554. 

Maize  Syrup,  in  baits  for  cutworms. 

26;  retaining  nicotine  content  of 

nicotine  sulphate,  647. 
Maize   Billbug    (see  Spltenophorus 

maidis). 

Maize  Borer  (see  Pyrausla  nubilalis).  j 
Maize  tlrub  (see  Dichocrocis  puncti-  \ 
fcralis). 

Maize  Stalk   liorer   (see   Busseola  \ 
fusca). 

majalts,  Amphimallus.  \ 
major,  Acronycta.  \ 
malabarensis,  Cecidomyia.  ' 
malaccanum,  Smoxylon.  j 
malacellus,  Crambns.  i 
Malachra,  eradication  of,  against 

cotton-stainers   in   St.  Vincent, 

528. 

Malacosoma  americana,  in  U.S.A., 
35,  896.  5^;  new  parasite  of, 
35 ;  experiments  with  Staphy- 
lococcus ftaccidifex  against,  ^fi; 
effect  of  pyrethrum  on.  558. 

Malacosoma  disstria,  Dermestes  lar- 
darius  associated  with,  in  .\lbcrta. 
184:  in  U.S..\.,  35,  379,  578; 


new  parasite  of.  85;  measures 
against,  on  fruit  trees.  523. 

Malacosoma  fragilis,  in  U.S.A.,  379. 

Malacosoma  lusitanicum  (see  Exo- 
soma). 

Malacosoma  neustria,  in  Holland, 
152;  bionomics  and  control  of, 
on  oak  in  Spain,  263.  264. 

Malacosoma  pluvialis,  in  U.S.A., 
829. 

Maladera,  in  forests  in  Russia.  220. 

Malaya,  pests  of  coconut  and  other 
palms  in.  67, 58,  ^  208,  426,  509. 
598,  611.  662 ;  pests  of  derns  in, 
58,  463 ;  new  Rutelid  on  lemon 
in,  568;  miscellaneous  pests  in, 

57.  509,  593.  657 :  rice  pests  in, 
68^  509,  55L  593,  655.  656,  657. 
6ffl;  pests  of  vegetables  in,  58, 
243.  259.  868.  657:  beneficial 
insects  and  biological  control  in, 

58,  59,  ^  198,  609,  eiL  ^ 
656.  657.  658:  beneficial  insects 
introduced  into  Fiji  from,  against 
Levuana.  510.  611,  612. 

mali.  Aphelinus  ;    Aphis   (see  A. 

pomi)  :  Empoasca  (see  E.  fabae)  ; 

Psylla  ;  Scolytus  {Eccoptogaster)  ; 

Typhlodromus. 
malicolens,  Myzus. 
maligfia,  Empoasca. 
malinellus,  Hyponomeuta. 
malinus,  Errophyes. 
malivorella,  Coleophora. 
Malhphora,  attacking  honey  bees 

in  U.S.A..  619. 
Malhphora    ruficauda,  attacking 

honey  bees  in  Argentina,  619- 
Mallotus.  Megopis  sinica  breeding 

in  dead  wood  of,  in  Japan.  Ifll. 
Mallotus  japonicus,  Pulvinaria  on, 

in  Japan,  258. 
Malpighia glabra  (Barbados  Cherry), 

Ceratitis  capitata  on,  in  Florida, 

21. 

Malta,  miscellaneous  pests  in.  260, 
262;  beneficial  insects  and  bio- 
logical control  in,  260.  261,  262. 

Malus  sieboldi  (see  Pyrus). 

Malva  parviflora,  Earias  insulana 
on,  in  Punjab.  22. 

Malva  sylvestris.  distribution  of 
Platyedra  vilella  on,  2S1^ 

malvella,  Gelechia. 

Mamatra  brassicae  (see  Barathra). 

Mamestra  pisi  (see  Polia). 

mamillariae,  Pseudococcus. 

Manchuria,  Galeruca  banghaasi  on 
Allium  odorum  in,  244.  556; 
Hvpopta  sibirica  on  asparagus  in, 
205. 

mancu<i,  Agriotes. 
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Manganese  Arsenate,  compared  with 
lead  arsenate  against  Cydia  pam- 
Oiulla,  274:  preparation  and 
properties  of,  579;  compatibili- 
ties of,  75,  552- 

Manganese  Carbonate,  against  pests 
of  stored  products,  664. 

Manganese  Oxide,  against  pests  of 
stored  products,  664. 

Mangels,  Blitophaga  opaca  on,  in 
Britain,  461 ;  as  baits  for  Agri- 
otes,  601. 

Maugi/era  indica  (see  Mango). 

Mangifera  odorata,  Noorda  albizon- 
alis  on,  in  Java.  460. 

mangi ferae,  Cryptorrhynchus  (Ster- 
nochetus). 

Mango,  pests  of,  in  Hawaii.  341 ; 
pests  of.  in  India,  29,  193»  443, 
444,  B68 ;  Apoderus  bilmcatus  on, 
in  Indo-China,  610;  pests  of. 
in  Java.  460:  Cetoplastes  on.  in 
New  Caledonia,  244:  HelapelHs 
bergrothi  on,  in  Nyasaland.  256; 
pests  of,  in  Philippines,  108.  561 ; 
Anastrepha  Jraterculus  on,  in 
Porto  Rico,  165;  avoided  by 
Schistocerca  gregaria,  524. 

Mango  Caterpillar,  Red-ringed  (see 
Soorda  albizonalis). 

Mango  Fruit-fly  (see  Dacus  ferru- 
gineus). 

Mango  Hoppers  (see  Idiocerus  spp.). 
Mango  Leaf  Webber  (see  Orthaga 

exvinacea). 
Mango  Weevil  (see  Cryptorrhynchus 

lapathi). 

Manihot  glaziovii  (Ceara  Rubber), 
Inesida  leprosa  on,  in  Tanganyika, 
422. 

Manihot  utilissima  (see  Cassava). 
Manila  Hemp  (see  M/<sa  textilis). 
Manitoba,  orchard  pests  in,  117, 
4d3. 

manubrialis,  Hypogastrura. 

manuelaria,  Boarmia. 

Manure,  treatment  of,  against  pests. 
72,248.  354. 

Maple.  Farlatoria  pergandei  intro- 
duced into  Britain  on,  229 ; 
Ellopia  somniaria  on,  in  Br. 
Columbia,  118;  Scolytus  aceris 
on.  in  Ukraine.  621;  pests  of,  in 
U.S.A.,  688, 543,  630;  Rhynchttes 
tristis  on,  632. 

Maple,  Norway  (see  Acer  platan- 
oides). 

Maple  False  Mealybug  (see  Phena- 

coccus  acericola). 
Maple   Leaf  Scale,   Cottony  (see 

Pulvinaria  acericola). 


Maple  Leaf -roller  (see  Rhynchites 
tristis). 

Maple  Leaf -stem  Miner,  Norway  (see 

Nepticula  sericopeza). 
Maple  Scale,  Cottony  (see  Pulvinaria 

vitis). 

Marabout   Stork    (see  Leptoptilos 

crumeniferus). 
marantica,  Metadrepana. 
Marasmia  trapczahs,  failure  to  breed 
Microbracon    serinopae    on,  in 
Madras.  532. 
marchali,  Misocyclops. 
Margarodes,  predacious  enemies  of, 

in  N.  Africa,  85. 
Margarodes  brasiliensis,  food-plants 

of,  in  Brazil,  6^ 
Margarodes  polonicus,  morphology 
I     and  biology  of.  82. 
'  Margaronia  caesalis,  on  Artocarpus 
'      inte^rifolia  in  India.  444. 
Margaronia    hyalinata    (see  Dia- 
phania). 

Margaronia  indica,  parasite  of,  in 

India,  108. 
marginata,  Phorocera. 
marginatus,  Chauliognathus  :  Ips. 
Marietta  carnesi,  parasite  of  Cotn- 

periella  bifasciata  in  Far  East, 

820. 

maritima,  Anisolabis. 
maritimtts,  Pseudococcus. 
mnrlatti,  Phoenicococcus. 
marmorala,      Diestrammena  (see 

Tachycines  asynamorus). 
;  marmoratus,  Plilineurus. 
maroccana,    Eurygaster   hottentota ; 

Fontenella. 
maroccanus,   Dociostaurus  ;  Tene- 

broides, 
tnar>h alii .  Srricophoromy ia . 
Martica  testulalis,  measures  against. 

on  Lima  beans  in  Cuba,  502* 
Marumba  quercus,  on  cork  oak  in 

Morocco,  86. 
Maryland.   Epilachna  corrupta  in, 

^6;  miscellaneous  pests  in.  24, 

80,  295;  Polistes  nesting  in  bird 

boxes  in.  163. 
Masicera  senilis  (see  Ceromasia). 
Masicera     tenthredinidarum  (see 

Ptychotnyia  selecta). 
tnasii.  Elasmus  ;  Encyrtus  ;  Ooen- 

cyrtus. 
maskelli,  Pteroptrix. 
Massachusetts,    Euscelis  striatulus 

and  cranberry  false  blossom  in. 

851;  orchard  pests  in.  275.  276; 

beneficial  insects  in,  364  275. 
mastersi.    Calloodes    (see  Anoplo- 

gnathus  parvnlus). 
Mastukrmcs  darwiniensis,  bionomics 
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and  control  of,  in  Queensland, 

Mat6  (see  Ilex  paraguayensis) . 

mathias.  Pamara. 

mairitensis,  Azotus. 

matsumotoi,  Onychiurus. 

matsumotonis,  Caliroa  {Eriocam- 
poides). 

maura,  Eurygaster. 

mauretanicus,  Pityophthorus  gla- 
bratus. 

mauritia,  Spodoptera. 

Mauritius,  miscellaneous  pests  in, 
55fl;  Phthorimaea  operculella  in, 
IM;  Thrips  tabaci  on  onion  in, 
838,  5S9;  sugar-cane  pests  in, 
140,  141.  429.  559;  beneficial 
insects  and  biological  control  in, 
104.  140.  §2A ;  establishment  of 
Dactylapius  opuntiae  in,  208.  024. 

Mayetiola  averted,  bionomics  and 
control  of,  on  oats  in  Italy,  42. 

Mayetiola  destructor,  on  cereals  in 
Latvia,  E14;  on  wheat  and  rye 
in  Russian  Union,  61^  53^  321; 
on  wheat  in  U.S.A.,  249.  304.  477. 
630;  bionomics  and  biological 
strains  of,  477 ;  digestive  tract  of 
larva  of,  426;  characters  differ- 
entiating M.  avenae  and,  48. 

mbila.  Cicadulina  (Balclutha). 

mcdnnnoughi.  Euxoa. 

meadi,  Syrphus. 

Meadow     Moth     (see  Loxostege 

sticticalis). 
Meal  Moth  (see  Ephestia  kUhniella). 
Meal    Moth,    Indian    (see  Plodia 

interpunctella). 
Mealworm,     Dark    (see  Tenebrio 

molitor). 

Mealybug,  Citrophilus  (see  Pseudo- 
coccus  gahani). 

Mealybug.  Coffee  (see  Pseudococcus 
ciiri  and  P.  lilacinus). 

Mealybug,  Grape  (see  Pseudococcus 
maritimus). 

Mealybug.  Maple  False  (see  Phena- 
coccus  acericola). 

Mealybug,  Sugar-cane  (see  Pseudo- 
coccus boninsis). 

Mealybug.  White  Lamtoro  (see 
Ferristana  virgata). 

Mecaspis  caesus,  on  beet  in  Italy, 
502. 

Mecyna  polygonalis,  parasite  of,  in 

Jugoslavia,  161. 
Medicago  sativa  (see  Lucerne). 
meditabunda,  Myospila. 
Mediterranean    Flour    Moth  (see 

Ephestia  kuhniella). 
Mediterranean       Fruit-fly  (see 

Ceratitis  capitata). 


megacephala,  PheidoU. 

Megalomus  balachowskyi,  predacious 

on    Pseudococcus   nipae    in  N. 

Africa,  85. 
Megaselia,    attacking  Lixophaga 

diatraeae  in  Cuba,  102. 
Megaselia       aUtiae,  destroying 

diseased  larvae  of  Achatodes  zeae 

in  U.S.A..  110. 
Megaselia  aspera,  sp.       parasite  of 

LocHsta  mtgratoria  in  Daghestan, 

000. 

Megaselia  leucozona,  sp.  n^  parasite 
of  Locusta  mtgratoria  in  Daghes- 
I      tan,  600. 

!  Megaselia  parvula.  sp.  n^  parasite 
of  Locusta  migratoria  in  Daghes- 
tan. 600. 

j  Megaselia  {Aphiochaeta)  rufipes,  in 
fruits  in  California,  210. 
Megastigmus  spermolrophus,  biono- 
mics of,  in  seed  of  Douglas  fir  in 
New  Zealand,  428. 
Megastigmus  strobilobius,  in  seed  of 

Abies  sibirica  in  W.  Siberia.  64. 
Megopis  sinica,  breeding  in  dead 

wood  in  Japan,  IfiL 
megourac,   Aphidencyrtus    (see  A. 
I  aphidivorus). 

'  Megymenum  brevicome,  bionomics 

and  control  of.  in  Malaya.  259. 
Meibomia,   Nezara  viridula  on,  in 

Florida,  240. 
Melaleuca  leucadendron,  Ceroplastes 

on.  in  New  Caledonia,  244. 
Melanchra  steropastis  (see  Persec- 

tania). 

Melanichneumon  muciallae,  sp.  n.. 
parasite  of   Tirathaba  in  Java, 
I  036. 

!  melanocephala,  Diabrotica. 
melanocephalum,  Tapinoma. 
melanogaster,  Drosophila  ;  Thamnc- 
I  tettix. 

melanopa,  Lema. 
I  Melanoplus.  and  virus  diseases  of 
potato  in  U.S.A.,  221 1  factors 
I      affecting  attraction  of  salt  for. 
482. 

Melanoplus  atlanis  (see  M.  mexi- 
canus). 

1  Melanoplus  bivittatus.  in  Nebraska, 
I  482. 

j  Melanoplus       differentialis,  in 
Nebraska.  482. 
Melanoplus  femur-rubrum,  measures 

against,  in  U.S.A., 
Melanoplus  mexicanus  {atlanis), 
bionomics  of,  in  N.  America,  628. 
641 ;  M.  spretus  probably  the 
gregarious  phase  of,  Mi  624; 
'      measures  against,  Q41. 
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Melanoplus  spretus  (Rocky  Moun-  ; 
tain  Locust),  probably  the  gre-  ! 
garious  phase  of  M.  mexicanus, 

56^  624.  j 
melufwscelus,  A  panicles.  I 
Melanotus.   in   U.S.A..   112,  4Mi 

parasite  of,  112. 
Melanotus  brunnipes,  bionomics  of,  , 

in  Czechoslovakia,  285. 
Melanotus    communis,     effect     of  ' 

winter     temperatures     on,     in  ^ 

Minnesota,  642. 
Melanotus  yamsuyensis,  bionomics 

of.  on  sugar-cane  in  Formosa, 

244.  1 

melas,  Pterostichus.  I 
Melasoma  aenea,  relation  of  light 

to  development  of,  828. 
Melasoma  populi,    on   willow  in 

France.  2^ 
Melasoma    saliceti.  on  willow  in 

Poland,  42- 
Melasoma  tremulae,  on  aspen  in  W. 

Siberia.  58. 
meles.  Hyper  a. 

Melia.  Xyleborus  morigerus  on.  in  | 
Dutch  E.  Indies.  654. 

Melia  azedarach,   use  of,  against  | 
termites  in  I'unjab,  ^  ; 

Meligethes  aeneus,  on  rape  in  France,  ; 
300 ;  on  crucifers  in  Siberia,  49i 
53,  54 ;  bionomics  of.  49 ;  mea- 
sures against,  50i  8QQ.  I 

Melilotus  (see  Sweet  Clover).  | 

Meliloius  officinalis.  Noctuids  on,  in 
N.  Caucasus,  630.  j 

melinus.  Strvmnn.  I 

Meliosma  ferruginea.  new  Aphid  on, 
in  Java.  714.  .  | 

Melipona  ruficrus,  on  orange  m  ; 

Brazil,  178. 
Melissa     officinalis.      Phytometra  i 

confusa  on,  in  N.  Caucasus,  870. 
melitarae.  Stomatoceras.  j 
melitensis.  Alhphylax  {Phylax).  \ 
MelUttphis   alvearius.    parasite  of 

honey  bees  in  Italy  and  Germany, 

366. 

Meltttobia  acasta.  h>'perparasite  of  , 
Pytausta  nubilalts  in  Europe,  36ft. 

Melittomma  sericeum.  in  chestnut 
timber  in  U.S.A..  82fl. 

Mellesis  eumenoides.  on  Oxystelma 
esculentum  in  India.  444. 

melhtor,  Microbracon  {Bracon). 

mellonella.  Galleria. 

Melolontha.  measures  against,  on 
strawberry  in  Austria.  265;  not 
affected  by  arsenicals.  82. 

Melolontha  hippocasiani.  on  flax  in 
Latvia.  215;  distribution  of.  in 


Russia.  86,  270 ;  factors  affecting 
infestation  by,  220. 

Melolontha  melolontha.  on  vines  in 
Bessarabia.  188;  in  Germany. 
185 ;  on  flax  in  Latvia,  216 ;  in 
Russia.  86,  239,  240,  608:  not 
infected  with  Spicaria  fumo- 
sorosea.  289:  measures  against. 
240.  608:  method  of  denoting 
flight -strains  of,  185. 

Melolontha  pectoralis,  method  of 
denoting  flight-strains  of.  in 
Tyrol,  185. 

Melolontha  vulgaris  (see  M.  melo- 
lontha) . 

Melon,  new  mite  on,  in  France,  933.', 
Diaphania  hyalinata  on,  in 
Jamaica,  ISffl ;  precautions 
against  introduction  of  Dacus 
cucurbitae  into  Japan  on.  80i 
pests  of.  in  Texas.  624. 

Melon  Borer  (see  Diaphania  hya- 
linata). 

Melon  Fly  (see  Dacus  cucurbitae). 
membranaceus,  Leptoglossus. 
memnonia,  Magdalis. 
menciana,  Homona. 
tnendax.  Lygidea. 

mendicus.  Conorrhynchus  {Cleonus). 
mendosa,  Dasychira  {Olene). 
Menida  histrio,  on  rice  in  Ceylon, 
158. 

menippe.  Danais  (sec  Danaida 
plexippus). 

Mentha,  Thrips  tabaci  on,  in  Bul- 
garia, 158. 

Mentha  piperita,  Noctuids  on,  in  N. 
Caucasus.  670. 

merceri,  Contarinia. 

merceti.  Signiphora. 

Mercury,  methods  of  protectmg 
stored  grain  with,  against  pests, 

29,30,  444. 
Mercury  Bichloride,  uses  of,  agamst 
ants,   158.  460,  666^  ^against 
Diptera  on  vegetables,  28,  284, 
586;   in  mixture  for  protecting 
books,  etc..  against  pests.  617; 
for  protecting  sugar-cane  against 
termites.  2fi ;  method  of  treating 
telegraph  poles  with,  92 ;  ineffec- 
tive in  baits  for  wireworms,  48. 
meridionalis.  Hexamermis. 
Merisus   inUrmedius.    parasite  of 
I      Oscinella  frit  in  Russia,  180. 
I  Mermis.   parasite   of  Schoenobtus 
bipunctifer  in  Malaya,  656. 
Merodon  equestris,   an  introduced 
pest  of  Amaryllis  bulbs  in  Ger- 
many, 4821  in  U  S  A  ,  m  m 

I      524 ;  parasite  of,  115 ;  hot  water 
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treatment    of    narcissus  bulbs 
against,  574. 
Meromvza  nigriventris,  inW.  Siberia, 

Meromyza  pratorum,  in  W.  Siberia, 

Meromyza  saliatrix,  in  W.  Siberia, 

5a. 

M crops,  destroying  locusts  in  E. 
Africa.  1Q2. 

mesembryanthemi,  Pulvinaria. 

Mesochorus  narangae,  sp.  n^  para- 
site of  Naranga  aenescens  in 
Japan,  ^fi. 

Mesocomys  pulchriceps,  hosts  of,  in 
S.  Africa,  426. 

Mesohomotoma  tessmanni.  measures 
against,  on  kola  in  Sierra  Leone. 
9& 

tnesorujus,  Chromocryptus. 
Mesostenus  gladiator,   parasite  of 

Hylobius  abietis  in  Latvia,  W&. 
Messor,    associated    with  Coccus 

hesperidum   on   fig   in  Turkey, 

205. 

ntessoria,  Fuxoa. 

Metadrepana  glauca,  M.  marantica 

confused  with,  42fi- 
Metadrepana  marantica,  sp.  n^  on 

coffee  in  Uganda,  4^ 
Metal  Collars,  for  protecting  trees 

against  Atta,  2^ 
Metal    Cones,     against  Pheidole 

punctulata,  56fi. 
Metal  Shields,  against  termites  in 

buildings.  lUj  195. 
Metallus  rubi  (bethunei),  on  black- 
berry in  Ontario,  537« 
Metamasius  hemipkrus,  bionomics 

of,  on  sugar-cane  in  Brazil.  639. 
Metamasius    sericeus  (Sugar-cane 

Weevil),  destroyed  by  birds  in 

Barbados,  469. 
Metanastria  punctata  (see  Dendro- 

limtis). 

Metanicotine,  toxicity  of,  to  insects, 
653. 

Metaphalava  spegazziniana,  mea- 
sures against,  on  Ilex  paraguay- 
ensis  in  Paraguay,  94. 

Metaphycus  claviger,  parasite  of 
Coccus  hesperidum  in  New  Zea- 
land, 428. 

Metaphycus  hirtipennis,  parasite  of 
Kermes  vermilio  in  N.  Africa,  85. 

Metaphycus  kincaidi,  sp.  n^  parasite 
of  Lecanium  coryli  in  Washington, 
28. 

Metarrhizium  anisopliae,  possibly 
infesting  Ligyrus  ebenus  in  Br. 
Guiana,  442;  infesting  Scotino- 
phara    lurida    in    Japan,  592; 


infesting  Tomaspis  saccharina  in 
Trinidad,  502 ;  experiments  with, 
against  Pyrausta  nubtlahs.  151« 
I  832. 

Meteorological  Conditions,  relation 
of  insects  to,  432i  6^ 

(See  Humidity  and  Temperature.) 

Meteotus,  parasite  of  Cydta  molesia 
in  Ontario.  122. 

Meieorus  albiditarsis,  parasite  of 
Panolis  Jlammea  in  Finland,  522. 

Meteoms  dichomeridis,  sp.  n^  para- 
site of  Dichomeris  evidantis  in 
Punjab,  ^5. 

Meteorus  loxostegei,  parasite  of 
Phlyctaenia  tertialis  in  U.S.A., 
llfi. 

I  Meteorus  pulchricornis,  parasite  of 

Porthetria  dtspar  in  Morocco.  520. 
Meteorus  tabidtae,  sp.  n^^  parasite 

of  Tabidia  aculealis  in  Ceylon,  635. 
Meteorus    trichogrammae ,    sp.  n^ 

parasite    of     Tirathaba  tricho- 

gramma  in  Fiji,  635.. 
Meteorus  vulgaris,  parasite  of  Luper- 

ina  stipata  in  Iowa,  S84 ;  possible 

phagocytosis  of,  in  Noctuid  larvae, 

521. 

Methyl  Anthranilate,  as  a  repellent 
for  Popillia  japomca,  447. 

Methyl  Monochloracetate,  fumiga- 
tion tests  with.  QS^ 

Methylated  Spirit,  in  mixtures 
against  insects.  2^  563, 566, 612. 

mettculosa,  Brotolomia  {Trigono- 
phora). 

Metoponorthus,  traps  for.  in  U.S.A., 
1^ 

Mexican  Bean  Beetle  (sec  Epilachna 
corrupta). 

Mexican  Cotton  Boll  Weevil  (see 
Anthonomus  grandis). 

Mexican  l-ruit-fly  (see  Anastrepha 
ludens). 

mexicanus,  Melanopius. 
I  Mexico,  Anastrepha  spp.  in,  79»  115, 
!      8fiL  858.  377,  546 ;  cotton  pests 
in,  138.  847:   Engytatus  gcnicu- 
latus  in,  252 ;  miscellaneous  pests 
in,  507.  641;   sugar-cane  moth 
borers  in,  526;  termites  in,  88; 
plant  pest  legislation  in,  858; 
beneficial  insects  and  biological 
control  in,  115^  47L  644,  576, 
522;     Curinus    coeruleus  intro- 
duced into  Hawaii  from,  254i 
'      spread  of  pests  into  U.S.A.  from, 

62,  30L  646. 

micacea,  Gortyna  {Hydroecia). 
Mice,     destroying  Lvgaeonematus 

erichsoni  in  U.S.A.,  ^8.  639. 
Michigan,  Rhagoletis  spp.  on  cherry 
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in,  446;  pests  of  forest  and 
ornamental  trees  in,  858.  881. 
538;  l.achnosterna  in,  538;  Pyr- 
austa  nubilahs  in,  76,119;  pests 
of  woodwork  in.  642;  Epilachna 
corrupta  probably  migrating  to 
Ontario  from,  125. 

Mtcrobracon,  breeding  of,  against 
Nephantis  serinopa  in  India.  188; 
parasite  of  Pyrausta  nubilalis  in 
Ontario.  Ufi;  parasite  of  Lepid- 
optera  in  U.S.A..  E8Qi  58jL 

Microbracon  btevicornis,  Wesna., 
parasite  of  Pyrausta  nubilalis  in 
Europe.  118.  145,  147,  149,  225 ; 
introduced  into  Canada,  118: 
breeding  of.  against  boUworms  in 
Sudan.  100 :  bionomics  of,  148. 

Microbracon  brevicornis,  auct.  (see 

M.  hebelor). 
Microbracon  cushmani,  parasite  of 

Enartnonia  caryana  in  Mississippi, 

549, 

Microbracon  discoideus.  parasite  of 
Anthouomus  spilotus  in  France, 

615.  ^  , 

Microbracon  gelechxae,  parasite  oi 
Etiella  schisticolor  in  California, 
S88:  parasite  of  Pyrausta  nubi- 
lalis in  Ontario.  118. 

Microbracofi  hancocki,  new  parasite 
of,  in  Uganda.  55. 

Microbracon  hebctor,  bionomics  of, 
in  Australia.  199;  in  Britain,  125; 
in  Italy.  451i  ^  9^ 
Turkey.  205 ;  parasite  of  Ephestia 
and  Plodia,  175, 199, 206, 451.620. 

Microbracon  intercessor,  bionomics 
of.  in  Italy,  5fi2< 

Microbracon  kirkpatricki.  distribu- 
tion and  utilisation  of.  against 
Platyedra  gossypiella  in  Africa, 
100.  469.  678;  attempted  intro- 
duction of.  into  Barbados.  469. 

Microbracon  lutus,  bionomics  of.  in 
U.S.A.,  llfi. 

Microbracon  mellitor,  parasite  of 
Lepidoptera  in  Ontario,  118. 122 ; 
bionomics  of,  parasitic  on  An- 
thonomus  grandis  in  U.S.A..  170t 

Microbracon  otniodivorum,  hosts  of, 
in  Hawaii,  llj  possible  value  of, 
against  Lamprosema  octosema  in 
Fiji.  IL 

Microbracon  pini,  parasite  of  Pts- 
sodes  strobi  in  U.S.A..  247,  309. 
408. 

Microbracon  serinopae,  sp.  n^  bio- 
nomics and  utilisation  of.  against 
Sephantis  serinopa  in  Madras,  5^ 


Microbracon  stabilis,  hosts  of.  in 
Poland.  aSL 

Microbracon  tachardiae,  parasite  of 
Eublemma  amabilis  in  India,  638. 

Microbracon    tetralophae    (see  M. 
gelechiae). 

Microbracon  tychii,  parasite  of  Eti- 
ella schisticolor  in  California,  586. 

microcephaly  s.  Pterostichus. 

microcera,  Billaea  {Gymnobasis). 

Micrococcus  curtissi,  sp.  n^  infecting 
Lepidoptera.  148. 

Microcolona  leucosticta,  on  Psidium 
in  India.  444. 

Microcolona  technographa,  on  guava 
in  India,  444. 

Microdus.  parasite  of  Diatraea  sac- 
charalis  in  Argentina.  18 ;  appar- 
ently not  established  in  Barbados, 
468. 

Microdus  annulipes,  parasite  of 
Polychrosis  viteana  in  Delaware. 
2SSL 

Microdus  crossi  (see  M.  stigmaterus) . 
Microdus  diatraeae  (see  M.  stigma- 
terus). 

Microdus  (Bassus)  simillimus.  prob- 
ably parasitic  on  Phlyc  taenia 
tertialis  in  U.S.A.,  116. 

Microdus      [Bassus)  stigmaterus. 
parasite  of  Diatraea  saccharalis' 
in  Cuba.  168:    bionomics  and 
synonymy  of,  168. 

Microgaster  plecopterae.  sp.  para- 
site of  Plecoptera  refiexa  in 
Punjab.  200. 

Microgaster  psarae.  parasite  of  P>'ra- 
lid  in  Ceylon.  635. 

Microgaster  tibialis,  utilisation  of, 
against  Pyrausta  nubilalis  in 
Canada,  IW,  120 ;  bionomics  of, 
120. 

micrographus,  Pityophthorus. 
Micromus  posticus,  predacious  on 
Aphis  spiraecola  in  Florida.  321. 
microphagus.  Chiloneurinus. 
Microphone,  for  tletecting  infesta- 
tion of  tea  by  termites,  106. 
microphya,  Chrysopa. 
Microplitis.  revision  of  I ndo- Aus- 
tralian species  of,  425. 
Microplitis    basilis,    hosts    of,  in 

Queensland,  425. 
Microplitis  eusirus  (see  M.  maculi- 
pennis). 

Microplitis  gortynae,  bionomics  of, 

in  U.S.A.,  118,417,685. 
Microplitis   niacuUptnms.  parasite 
of  Achaea  Janata  in  India,  425 ; 
in  New  Guinea,  425;  synonymy 
of.  425. 
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Micfoplitis  ophiusae  (see  M.  maculi- 
pennis).  \ 

Microplitis  perelegans,  parasite  of  i 
Notodonta  cycnopUra  in  Queens- 
land, 425. 

Microplitis    similis,    parasite    of  ! 
Agrotis  ypsilon  in  India,  425< 

microptera.  ArcypUra.  I 

Microscopes,  portable  field,  ^18* 

Microstigmus  myersi,  sp.  n^  asso- 
ciated with  CoUembola  in  Trini- 
dad, 198. 

Microterys.  parasite  of  Coccids  in 
China,  320. 

Microterys  flavus,  parasite  of  Coccus 
hesperidum  in  New  Zealand,  4^  ! 

Microterys  kuwanai,  sp.  n^  parasite 
of  Coccids  in  Japan,  22^ 

Microtrichia  costata,  on  rubber  in 
Ceylon,  15fi. 

Microweisea  insidiosa,  introduction 
of,  into  Fiji  from  Trinidad  against 
A  spidiotus  destructor,  IIL 

Mictistenebrosa.on  lime  in  Malaya,58. 

middendorfi,  Dendrosoter. 

migratoria,  Locusta  (Pachytylus). 

migratorioides,  Locusta  migratoria. 

mililaris.  Apanteles  ;  Calolermes 
(Neotermes).  | 

Milk,  Skim,  uses  of,  in  sprays.  2^8.  | 

405,400,  I 
Milk  Thistle  (see  Sonchus  oleraceus) .  j 
Millet  (see  Panicum  miliaceum  and 

Sorghum). 
Millet,  Italian  (see  Setaria  italica). 
Milletia  taiwaniana,  rotenone  ob-  , 

tained  from,  362*  , 
mimulus,  Dysdercus. 
mimus,  Stkl  nee  Say,  Dysdercus 

(see  D.  mimulus). 
Mineola  scitulella,  bionomics  of,  in 

Idaho,  42fi- 
minimus,  Dicyphus  ;  Sphenophorus 

( Calendra) . 
Minnesota,  miscellaneous  pests  in, 

162,  475,  539,  642. 
minor,     Calotermes  ;      Cremastus  ; 

Dysdercus  howardi  (see  D.  rufi- 

collis)  :      Myelophilus  {Blasto- 

phagus). 
minuscula,  Clania. 
minuta.      Hoplocampa     (see  IL 

fulvicornis) ;  Peronea  ;  Proisotoma. 
minutum,  Trichogramma. 
minutus,  Dinoderus.  \ 
Miotropis  clisiocampae,  parasite  of  : 

Achatodes  zeae  in  U.S.A.,  116.  , 
miramae,  Chorthippus  (Stauroderus) . 
Miresa    albipuncta,    on  Aleurites 

montana  in  Malaya,  58. 
Miris   dolabratus,    bionomics  and 

control  of,  in  Germany,  632* 


Misocy clops  marchali,  parasite  of 
Dasyneura  pyri  in  New  Zealand, 

misrae,  Chrysomphalus  {Aofiidiella). 

Mississippi,  new  Coccids  in,  207, 
680:  cotton  pests  in,  277,  708; 
Dicyphus  minimus  in.  Ml ;  pecan 
pests  in,  277,  548r-S49;  Pseudo- 
coccus  boninsis  in,  380,  644; 
Tachinids  of.  202. 

mississippiensis,  Cymodusa . 

Missouri,  apple  pests  in,  889,  578, 
S80.  644;  miscellaneous  pests 
in,  572,  644;  organisation  of 
plant  quarantine  in,  574:  Ana- 
phoidea  calendrae  introduced  into 
Hawaii  from,  M8. 

Mites,  British  gall-forming  species 
of,  718;  attacking  insects, 
70,  73,  91,94^155,182,188,  190. 
366.  371,  442.  451,  479,  480,  557. 
564,  590,  616.  699;  attacking 
other  mites,  96,  123;  natural 
enemies  of,  123. 153.  582 ;  classi- 
fication and  new  species  of.  94, 
366.  622- 

mitis,  Zenillia  [Exorista). 

miyasakii,  Kermes. 

mlanje,  Apanteles. 

mlanjensis,  Dicasticus. 

Mods  undata  (see  Remigia). 

modesta,  Cneorane. 

moesta,  Euborellia. 

Mohair  Fabrics,  insects  attacking, 
in  U.S.A.,  852. 

Molasses  (Treacle),  in  baits,  20,  67, 
74,  160,  179,  276,  298,  360. 
867.  368,  388.  421.  449.  457,  466. 
506,  508,  575.  601.  624.  652.  704. 
205;  in  bait-sprays,  3,  64,  542; 
addition  of,  to  other  sprays.  276. 
395;  and  arsenicals,  sugar-cane 
sets  dipped  in,  against  pests, 
841,  360:  formulae  containing, 
20, 68,74, 160. 179,  276,  341.  360. 
388,  42L  449,  466,  606.  m  547^ 
675.  601.  704.  205. 

Mole-crickets  (see  Gryllotaipa) . 

Moles,  destroying  noxious  insects 
in  U.S.A..  583,  585. 

molesta.       Cydia  {Laspeyresia, 
Grapholitha) . 

molitor,  Tenebrio. 

mollis.       Aserica       {Autoserica)  ; 

Ernobius. 
Mometa   zemiodes,    on    cotton  in 

Nyasaland.  4^ 
monacha,       A  pate  ;  Lymantria 

{Porthetria). 
Monarthropalpus    buxi  (Boxwood 

Leaf-miner),  in  U.S.A.,  415.  574 : 
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hot  water  treatment  against,  524 ; 

method  of  determining  effect  of 

fumigation  on,  41iL 
Monarthrum  spp.,  bionomics  and 

control  of,  on  oak  in  California, 

2Dfl;  fungi  associated  with,  209^ 
Monellia  (see  Callipterus) . 
Monema,  parasite  of,  on  cherry  in 

Formosa,  8« 
Mongoose,      destroying  CenUtes 

madagascariensis    in  Mauritius, 

m. 

A\fonilia,  Monarthrum  spp.  associ- 
ated with,  on  oak  in  California, 

monilicornis,    Telenomus    (see  T. 

sphtngis). 
Monima  cruda  {Taeniocampa  pul- 

verulenta),  on  Lilium  martagon  in 

Germany,  696. 
Monima  incerta,  on  hops  in  Britain, 

2^ 

Monima  munda,  on  hops  in  Britain, 

Monkeys,  destroying  Hyblaea  puera 

in  Dutch  E.  Indies,  194. 
Monocesta  coryli,  bionomics  of,  on 

elm  in  Arkansas,  707. 
Monochamxis,    t>T>es    of  tunnels 

caujjcd  by,  269. 
Monochamus    galloprovincialis,  in 

forests  in  Russia,  671 ;  bionomics 

of,  269,  621. 
Monochamus     notatus.  measures 

against,  in    timber  in  Canada, 

109, 

Mouochamus  quadrimaculaius,  bio- 
nomics of,  in  forests  in  Russia. 
621. 

Monochamus  scutellatus,  measures 
against,  in  timber  in  Canada,  109. 

Monochamus  suior,  bionomics  and 
control  of,  on  conifers  in  Sweden 
and  Russia.  268  270.  67L 

Monochamus  versteegi,  on  orange  in 
.\ssam.  242L 

Monocrepidius  bifoveatus,  measures 
against,  on  sugar-cane  in  Cuba. 
166. 

monographus,  Xyleboru^. 

Monohammus  (see  Monochamus). 

Monomorium  pharaonis,  trap  for,  in 
houses  in  U.S.A.,  4^ 

Monophadnus  {Monophadnoides) 
rubi  (Raspberry  Savvfly),  in  On- 
tario, 582. 

MonophUbus  fuscipennis  (see  Palaeo- 
coccus). 

Monopis  ethelella,  measures  against, 
in  opossum  skins  in  New  Zealand, 
19& 

<1839«) 


I  Monotropus  nordmanni,  on  vines  in 
I      Ukraine,  86. 

I  Montana,     natural     enemies  of 
Melanopius  mexicanus  in.  641; 
,      Noctuids  in,  5^  622,  630. 
I  Monterey  Pine  Midge  (sec  Thecodi- 
plosis  piniradiatae). 
monticola,  Chaciogaedia, 
monticolae,  Dendroctonus. 
montrouzieri,  Cryptolaemus. 
Moquilea  tomentosa,  Eucalymnatus 
chelonioides  on,  in  Brazil,  fiffl. 
morbillosa,  Tyloderma. 
mordax,  Rhagium. 
Morganella  lon^ispina,  attacked  by 
ArchenoMus  on  Citrus  in  China, 

820. 

mori.  Bombyx. 

morigeru'i,  Xyleborus. 

Monnidea  poecila,  on  rice  in  Br. 

Guiana,  212. 
Mormon  Cricket  (see  Anabrus  sim- 
,  piex). 
Moroccan  Locust  (see  Dociostanrus 

maroccanus). 
Morocco,  Eurygaster  not  injuring 
cereals  in,  Platyedra  vilella 

on  cotton  in,  ^1;  forest  pests 
in,  86^  86,  180,  569,  570 ;  Schis- 
tocercagregaria  in,  449 ;  beneficial 
insects  and  biological  control  in, 
8d>  86,  m  569,  520. 
'  Morus  (sec  Mulberry). 
I  Morus  indica,  I  eery  a  aegyptiaca  on, 
I      in  Tanganyika,  422. 
I  Mosaic  Disease  (of  beans),  aetiology 
I     of.  in  U.S.A.,  528. 
I  Mosaic  Disease  (of  crucifers),  rela- 
I      tion  of  Aphids  to.  in  U.S.A..  349. 
Mosaic  Disease  (of  cucumber),  rela- 
tion of  Aphids  to.  in  other  plants 
in  U.S.A.,  218,  219.  220.  412. 
Mosaic   Diseases  (of  graminaceous 
plants),  distinct  types  of,  in  S. 
Africa,  188;  relation  of  Aphids 
to,  184. 

Mosaic  Disease  (of  raspberry),  trans- 
mitted   by    Aphis    rubicola  in 
Pennsylvania,  21. 
Mosaic    Diseases    (of  solanaceous 
plants),  in  Britain,  499,  5^  662; 
in  Rhodesia.  581.  636  ;  in  U.S.A., 
218.  m  22L  372,  417 ;  relation 
of  insects  to.  218,  ^  22L  417, 
499.  520,  53L  636,  662. 
Mosaic  DiseaM;  (of  sugar-cane),  in 
S.  Africa.  184;  in  India.  28,  443; 
in  Porto  Rico,  Iffli;  in  maize  and 
Sorghum.  134;  negative  experi- 
'      ments  with  certain  insects  and, 
I  165,  448;    bibliography  of 

I      papers  on,  384. 
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Mosaic  Diseases  (of  various  plants), 
in  W,  Africa,  etc.,  122^ 

Mosquito  Larvae,  not  susceptible  to 
Bacterium  thuringtensis, 

Moth-proofing  Materials,  notice  of 
patents  for,  816.  252. 

Mountain  Pine  Beetle  (see  Dendroc- 
tonus  monticolae). 

muciallae,  Melanichneumon. 

Mucuna  pltiricostata,  new  Hispid  on. 
in  Brazil,  42fix 

mucunae,  Xenochalepus.  I 

Mugwort  (see  Artemisia  vulgaris). 

Mulberries,  exempt  from  Mediter- 
ranean fruit- fly  regulations  in 
Florida,  648. 

Mu' berry,  new  thrips  on,  in  S. 
Africa,  241 ;  Phenacoccus  hirsutus 
on,  in  Bengal,  4fi3 ;  Bostrychus  j 
capucinns  on,  in  Bulgaria,  22&1  I 
Coccids  on,  in  Italy,  46;  pests  of, 
in  Japanese  Empire,  190,  192, 
557,  214 ;  Reticulttermes  lucifugus 
on,  in  Jugoslavia,  S5 ;  Coccids  on, 
in  Rumania,  4;  pests  of,  in 
Tanganyika,  422 ;  A  ulacaspis 
pentagona  on,  in  Turkey,  5 ; 
experimentally  attacked  by  Leca- 
nium  corni,  fiOfi^ 

Mulberry  Silkworm  (see  Bombyx 
mori). 

multistriatus.  Scolytus  {Eccopto- 
gaster). 

munakatae,  Chelonus.  \ 

munda,  Monima  (Taeniocampa).  i 

mundata,  Diacrtsia.  ' 

mundella,  Tirathaba.  j 

Mundulea  suberosa,  rotenone  ob-  I 
taint'd  from,  357.  i 

munroi,  Sturmia.  \ 

Murgantta  histrionica,  on  crucifers  ' 
in  U.S..\.,  379  ;  efiect  of  evapora-  ' 
tion  on  soap  sprays  against,  679. 

muriceus,  Phyrdenus. 

murinus,  Lacon  {Brachylacon).  i 

Musa  (see  Banana). 

Musa  textilis  (Manila  Hemp),  Penta- 
lonia  nigronervosa  causingbunchy- 
top  of,  in  Philippines,  243;  P. 
nigronervosa  on,  31^  j 

musae,  Chrysomphalus  rossi. 

Musca  domestica,  in  damaged  fruits 
in  California,  21fi;  Opius  nitidu- 
lator  breeding  on,  in  Czecho- 
slovakia, 295,  aifi;  not  trans-  | 
mitting  bacterial  disease  of  pK)tato, 
exf>eriments  with  Spicaria 
fumosorosea  against,  239.  i 

Muscardine  Disease,  in  silkworms, 
422,  9SiL  ' 

Muscardine  Fungus,  Green  (see  i 
Metarrhizium  avisopliae).  I 


Muscardine  Fungus,  Pink  (see  Spi- 
caria aphodii  and  S.  Jumosorosea). 

Muscina,  in  damaged  fruits  in 
California,  TUL 

Muscina  assimilis.  parasite  of 
Macronoctua  onusta  in  Wisconsin, 
26. 

Muscina  stabulans,  parasitising  in- 
sects in  N.  America.  TS*  418.  469 ; 
on  Iris  in  Hungar3\  323. 

muscorum,  Neanura. 

museorum,  Anthrenus. 

Mushrooms,  f>ests  of,  in  Austria, 
698,  699 ;  pests  of.  in  U.S.A..  248, 
349,  684,  686. 

Mussel  Scale,  Apple  (see  Lepido- 
saphes  ulmi). 

Mustard,  Phaedon  cochleariae  on, 
in  Estonia,  482.  512:  Meligethes 
aeneus  on,  in  Siberia, 
Epilachna  corrupta  on,  in  U.S.A., 
^2;  insects  and  diseases  of,  in 
U.S.A.,  220,  850;  suggested  use 
of,  to  attract  predators  of  citrus 
aphis  in  Florida,  246 ;  as  a 
repellent  for  ants  in  houses,  545. 

Mustard  Leaf  Beetle  (see  Phaedon 
cochleariae). 

Mustard  Oil,  slightly  repellent  to 
fruit-fiies,  107- 

mutatella,  Dioryctria. 

mutica,  Glypta. 

Myelophilus  minor,  bionomics  ol,  on 
pine  in  Europe,  317^  324,  522^  671, 
622. 

Myelophilus  piniperda  (on  pines), 
in  Cyprus.  5 ;  in  Finland,  622 ;  in 
Korea,  598 ;  in  Prussia,  524;  in 
Russian  I'nion.  68,  671,  672;  in 
Spain,  264 ;  in  Sweden,  317 ; 
bionomics  of.  317,  522. 

myersi,  M icrostigmus. 

Myiapis  angellozi,  sp.  n^  parasite  of 
honey  bees  in  France,  865. 

Myiophasia  aenea  {nigrifrons),  para- 
site of  Curculio  spp.  in  U.S.A., 
113. 

Mylabris  cichorii,  bionomics  of,  in 

Dutch  E.  Indies,  664. 
Mylabris  obtectus  (see  Bruchus). 
Mylabris  pisorum  (see  Bruchus). 
Mylabris  pustulata,  bionomics  of,  in 

butch  E.  Indies,  664. 
Mylabris   silbermanni,    bred  from 

egg-pods     of     Docioslaurus  in 

•Mgeria,  IQQ. 
mylloceri,  Dinocampus. 
Mvlloccrus,  on  grapefruit  in  Cevlon, 

156. 

Myllocerus  undecimpustulatus  var. 
maculosus,  parasite  of,  in  India, 
443. 
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Mylothris  chloris,  new  parasite  of, 

in  S.  Nigeria,  2Q1L 
Mynah  (see  Acridotheres). 
myoidaea,  Ccrotnasia  {Erycia). 
myops,  Oberca, 

Myospila  medilabunda,  parasite  of 
Macronoctua  ont4sta  in  Wisconsin, 

M\Tiapods,  economic  status  of,  in 

Britain.  825. 
myricae,  Bemisia, 
myrsusalis,  Rhodoneura. 
myrtaea,  Rhodoneura. 
Mysore,  Aphids  of,  638 ;  sugar-cane 

moth  borers  in,  325. 
mysorensis,  Oregma. 
mytilaspidis,  Aphelinus  {Aphylis). 
Mytilaspis  (see  Lepidosaphes). 
Myzocaliis fumipennellus,  on  hickory 

and  pecan  in  U.S.A.,  895,  549; 

bionomics  and  control  of.  549. 
Mysus  cctdii  (Black  Cherry  Aphis), 

measures  against,  in  Ontario,  8D ; 

insecticide  tests  on,  299. 
Alyzus  circumflexus,  relation  of,  to 

plant   diseases   in    U.S.A.  and 

Britain,  220.  417.  520. 
Myzus  malicolens,  sp.  n^  bionomics 

of,  on  apple  in  Japan,  521. 
Myzus  persicae,  food-plants  of,  in 

Australia,  467.  fififi ;  in  Br.  Isles, 

L83L^L  519^520;  in  Germany, 

AOS;  on  peach  in  India,  443;  on 

tobacco  in  Dutch  E.  Indies,  59; 

on  potato  in  New  Zealand,  290. 

^1 ;  on  tomato  in  Norway,  693 ; 

in  S.  Rhodesia,  531 ;  in  U.S.A., 

218.219,  220,  284,  350,  400.  417. 

578 ;  rt  lation  of,  to  plant  diseases, 

L  218,  219.  220,  33L  350, 
417.  499,  519,  520,  53L  573,  602. 
666 ;  technique  of  cuitunng,  for 
virus  work,  667 ;  measures 
against,  4pQ,  443^  467,  520; 
tests  of  insecticides  on,  356.  403. 
Myzus  solani  (pseudosolani),  in  Br. 
Isles,  1;  on  potato  and  dock  in 
New  Zealand.  290, 291;  in  U.S.A., 
280.  412;  relation  of,  to  plant 
diseases,  1^  220.  417. 

N. 

Nabis  ferus,  predacious  on  Luperina 
stipata  in  Iowa,  5S5;  on  crucifers 
in  Norway,  ^3. 

Nacoleia  (see  Lamprosema). 

nagasakiensis,  Cheiloneurus, 

Naiococcus,  natural  enemies  of,  in 
N.  Africa,  84,  85. 

pattella,  Recurvarta. 

(1S306) 


nanum,  Trichogramnia. 

Naphtha,  for  extracting  derris,  877. 

Naphthalene,  greenhouse  fumiga- 
tion with.  266,  578,  599,  601 ;  as 
a  repellent,  334«  430,  464, 466, 515. 
545,  662;  as  a  soil  insecticide, 
344i  ^54,  365,  ti68 ;  against  moths 
infesting  skins,  Iflfi;  paradi- 
chlorobenzene  superior  to,  against 
cyclamen  mites,  249. 

Naranga  aenescens,  new  parasite  of, 
in  Japan,  2fifi. 

narangae,  Mesochorus  ;  Nesopimpla. 

rtararia.  Natada. 

Narcissus  (see  Bulbs). 

Narcissus  Bulb  Flies  (see  Eumcrus 
and  Merodon  equestris). 

Narosa  conspersa,  on  tea  in  Ceylon. 
156. 

nasturtii,  Contarinia. 
nasuta,  Prorops. 

Natada  nararia,  bionomics  of,  on  tea 
and  dadap  in  Ceylon,  156. 

Natal  Fruit-fly  (see  Ceratifis  rasa). 

natalensis,  Nysius. 

nawae,  Kermes. 

nawai,  Telenomus. 

Neanura  muscorum,  possibly  on 
sugar-cane  roots  in  Louisiana. 
168. 

neavei,  Apanteles, 

Nebraska,  Cydia  potnonella  in,  283; 
grasshoppers  in,  482;  parasites 
and  biological  control  of  Rhya- 
cionia  frustrana  bushnelli  in,  115. 
879,  380 ;  Toumeyella  tiumis- 
matica  on  pines  in.  574. 

ttebritana,  Cydia  {Laspeytesia). 

nebulella,  Acrobasis. 

nebulosa.  Cassida. 

Necrobia  rufipes,  in  copra,  128. 

Necrosyrtes,  destroying  locusts  in 
E.  Africa,  102. 

neesi,  Atanycolus. 

negatorius.  A  mbly teles. 

neglectus,  Dysdercus. 

negligens,  Acritocera. 

Nematodes,  attacking  insects,  4, 
147.  214,  309.  567.  643.  656. 

N enteritis  canescens,  probable  para- 
site of  Ephestia  cautella  in  W. 
Australia,  199;  bionomics  of,  in 
France,  505;  parasite  of  Plodia 
interpunct^lla  in  Ohio,  62L 

Nemeritis  palmaris,  parasite  of 
Tirathaba  in  Malaya  and  Java, 
59.  635. 

nemorana,  Hemerophila  {Simaithis). 

nemorata,  Phyllotoma. 

Nemorilla  floralis,  parasite  of  Phlyc- 

taenia  tertialis  in  U.S.A.,  116. 
nemorum,  Phyllotreta, 
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nenuphar,  Conotrachelus. 

Neoaplectana  glaseri,  gen.  et  sp.  n.. 
parasite  of  Popillia  japonica  in 
New  Jersey.  ILL 

Neochmosis  pubescens,  sp.  bio- 
nomics of.  on  Abies  pectinata  in 
Germany,  832. 

Neochmosts  radicicolus,  sp.  bio- 
nomics of,  in  Germany,  332* 

Neoclytus  acuminatus,  in  forests  in 
N.  America.  44fl;  on  vines  in 
Italy,  449,  718;  in  Jugoslavia, 
MSL 

NeodiplogasUr  pinicola,  sp.  n^ 
associated  with  Pissodes  strobi  in 
U.S.A..  648. 

Neoexaireta  spinigera,  bionomics  of, 

in  Hawaii,  253. 
-Neolecanium  cornuparvum,  on  Mag- 
nolia in  Michigan.  53& 

Neomaskellia  bergi,  not  transmitting 
sugar-cane  mosaic  in  India,  443; 
possibly  on  sugar-cane  in  Queens- 
land, 2SSL 

Neomphalia   bondari,    sp.    n^  on 

sweet  potato  in  Brazil,  QSIm. 
Keonicotine,  constitution  and  in- 
sec  ticidal  value  of,  648. 

Neophyllaphis,  568. 

Neosimmondsia  hirsuta,  gen.  et 
sp.  n^  on  coconut  in  Solomon 
Islands,  425. 

Neotermes  (see  Calotermes). 

Neotomicus  (see  Ips). 

nephantidis,  Brachymeria;  Elasmus. 

Nephantis  serinopa  (Coconut  Cater- 
pillar), in  Ceylon,  156 ;  in  India, 
193,  198.  285.  532 ;  parasites  and 
biological  control  of,  156.  198. 
198.  285.  532. 

Nephelium  (see  Litchee). 

Nephelium  lappaceum,  pests  of,  in 
Malaya,  68. 

Nephopteryx  pirivorella  (see  Numo- 
nia). 

Nephotettix  apicalis  var.  cinctipes, 
bionomics  of,  on  rice  in  Japan, 
555. 

Nepticula.  383. 

Nepticula  sericopeza,  on  Norway 
maple  in  U.S.A.,  396»  548; 
measures  against,  395. 

nereidope.  Eucosma. 

nerii.  Aphis. 

nervosa,  Sitnyra. 

Nesopimpla  narangae,  hosts  of,  in 

Formosa,  510. 
nessus,  Theretra. 
neubergi,  Lachnus. 
neustria,  Malacosoma. 
New  Brunswick,  forest  pests  in,  117, 

245.  469 ;  maize  pests  in,  ni 


New  Caledonia,  Ceroplastes  on 
Citrus,  etc.,  in,  243 ;  new  grass- 
feeding  Coccid  in,  456;  coconut 
pests  in,  510.  555. 

New  Guinea,  Microplitis  mactUi- 
pennis  in,  425 ;  search  for  para- 
sites of  Rhabdocnemis  obscura  in, 
5^ 

New  Hampshire,  Pissodes  spp.  on 
pine  in,  416. 

New  Jersey,  cranberry  and  blue- 
berry pests  in.  277,  ^0,  351 ; 
Cvdia  molesta  in.  115,  135.  163. 
172.  406.  585;  Eptlachna  cor- 
rupta  in.  116;  Japanese  and 
Asiatic  beetles  in,  112.  411.  491. 
645;  Porthetria  dispar  in,  164. 
Ml;  Spilographa  electa  on  Cap- 
sicum in,  410 ;  spray  schedules  in, 
215;  beneficial  insects  and  bio- 
logical control  in,  112.  115.  185. 
163.  277.  406.  411 ;  Macrocentrus 
ancylivora  introduced  into  Indiana 
and  Ontario  from.  389.  494. 

New  Mexico,  Eptlachna  corrupta  in, 
582;  Hippodamia  convergens  in, 
414. 

New  South  Wales,  Pentalonia  nigra- 
nervosa  and  bunchy-top  of  banana 
in,  31 ;  citrus  pests  in,  195.  339 ; 
miscellaneous  pests  in,  59,  60, 
127;  orchard  pests  in.  32i  87» 
195.  202.  429.  467 ;  Phthorimaea 
operculella  and  blue  mould  of 
tobacco  in,  5ffl;  plant  pest 
legislation  in,  618;  Trypetid  on 
Xanthium  in,  584. 

New  York,  pests  of  clover  in,  14. 
216;  Chrysoclista  linneella  on 
lime  in,  380;  Eriophyids  on 
maple  in,  680;  orchard  pests  in, 
136.  293.  401.  402.  407.  469,  686 ; 
dust  and  spray  schedules  for 
orchard  |>ests  in,  229;  Pyrausta 
nubilalis  in,  398 ;  vegetable  pests 
in,  16,  114,  283,  284*  375,  400. 
215;  introduced  weevils  in,  454. 
420 ;  beneficial  insects  and  bio- 
logical control  in,  14,  74,  402. 

New  Zealand,  orchard  pests  in,  32. 
290.  291 ;  Syntomaspis  druparum 
on  Crataegus  in,  613 ;  msects 
damaging  opossum  skins  in,  196; 
pests  of  Phormium  in,  422; 
vegetable  pests  in,  290.  428; 
beneficial  insects  and  biological 
control  in.  ^90,  291,  426,  428. 
513,  658 ;  biological  control  of 
noxious  weeds  in.  299.  464 ;  little 
danger  of  introduction  of  Mono^ 
chamus  sutor  into.  220. 
Nezara,  rare  in  Eritrea,  452. 
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Nezara  anUnnata,  new  parasite  of, 
in  Japan.  258. 

Nezara  robusta.  on  tobacco,  etc.,  in 
Nyasaland.  423. 

Nezara  viridula.  calcium  cyanide 
against,  in  W.  Australia.  ^Q; 
bionomics  of,  in  Florida,  21fl;  on 
tobacco,  etc.,  in  Nyasaland, 

nezarae,  Ooencyrtus. 

Nicotiana  (see  Tobacco). 

Nicotiana  trigonophylla,  Dicyphus 
minimus  on,  in  Arizona, 

Nicotine,  against  .\phicls.  59^  65,  * 
172.  274.  278.  284.  376,  399.  400, 
401.  402.  408,  490.  520,  545.  549. 
553.    604.    625.    678:  against 
Cecidomyiids,  331.  597  i  against  i 
Coccids,  234 ;  against  Coleoptera, 
16.  865.  481.  5U.  542.  614.  694; 
against   Heteroptera.   117.  488. 
5i4.  592,  597.  626.  637;  against 
leafhoppers.  274,  400,  625,  711; 
against  Lepidoptera,  108.  274«  I 
818.  865.  387,  388.  395,  402,  m 
542.  550,  605,  646,  695;  against  i 
mites.  172, 274, 545  ;  against  Psyl-  | 
lids,  4,  231. 283. 395, 404 ;  against 
sawfiies,    486 :    against    thrips,  j 
215.  249.  582:  dusting  with,  117,  I 
249.  284.  400.  490.  542.  549.  592. 
597.  625.  626,  678,  694:  carriers 
for.    16j    490 ;    fumigation  of 
potato  tubers  with,   520:  and 
arsenicals,  486.  550,  673;  and  ' 
Bordeaux    mixture,    405.  605. 
^5;  and  carbon  tetrachloride, 
614;  and  lime-sulphur,  172;  and 
molasses,  2S& ;  and  oils,  103,  172. 
215.  274.  302.  387.  388.  401.  402. 
405,  490,  546,  550,  682i  and  i 
pvrcthrum,  604;  and  soap,  4,  69,  ' 
234,  331,  395.  399.  403,  438.  514. 
582,  597,  604,  m  687i  effect 
of  types  of  soap  on  deterioration 
of,  in  storage,  IflO ;  other  spreaders 
and   activators   for.    2TO.  288. 
899.  403.  404.  405. 490 :  evolution 
of,  from  mixed  sprays,  172;  for- 
mulae containing.  59,  117.  172. 
249.  33L  387,  388,  399,  402,  403,  ' 
404.  490.  645.  549.  597.  604.  605. 
614;  effect  of  temperature  on  ; 
action  of,  626:  method  of  heating  ' 
sprays  and  dusts  of,  65 :  sub-  i 
stances  increasing  permanence  of  | 
residue  of,  after  spraying,  646. 
647;  other  insecticides  compared 
with,  234.  274.  387.  490.  553.  632. 
648.  I 

Nicotine  Oleate,  as  an  insecticide, 
274,642. 

Nicotine  Sulphate,  against  Aphids, 


31.  108.  172.  246.  277.  278.  814. 
353.  372.  399.  400.  401,  402,  446. 
467,  490,  545,  550.  551,  633.  708; 
against  Coccids,  168.  353,  545. 
660;  against  Coleoptera,  204. 
511.614.652:  against  C>'rfiaspp., 
78.  107.  185.  274.  844.  887.  388. 
406.  415.  474,  660 ;  against  other 
Lepidoptera,  402,  403,  404;  in- 
effective against  Plulella  maculi- 
pennis,  1^ ;  against  leafhoppers, 
82,  37,  108.  400.  711;  against 
Lygidea  mendax,  22 :  against  pear 
midge,  454;  against  mites,  172. 
645:  against  pear  psylla,  404: 
against  thrips,  888.  ^3;  dusting 
with,  ^  246.  277,  814, 372, 400, 
490,  708;  carriers  for,  204.  246, 
814.  872.  400;  and  Bordeaux 
mixture.  400.  401.  402;  and 
calcium  arsenate,  708;  and  lead 
arsenate,  32,  107,  274,  402,  448 ; 
and  lime-sulphur,  32,  172,  298, 
299.  401,  402,  446.  454,  545,  550, 
and  oil  emulsions.  172, 
844,  387,  388,  402.  406,  415.  474, 
545.  551.  660:  and  soap.  31,  32, 
165.  888.  344,  853,  372.  467.  511. 
545.  658,  711;  formuhu-  con- 
taining. 31,  32,  37,  108,  165.  172. 
204,  274,  314,  338,  344,  353,  372, 
887.  888.  899.  400.  401,  402,  404, 
454.  467.  474.  490.  511.  545.  550> 
55L  614,  633,  660,  m  711: 
evolution  of,  from  mixed  sprays, 
122 :  substances  increasing 
toxicity  of,  399.  404.  490;  sub- 
stances prolonging  effect  of,  274. 
642 :  other  insecticides  compared 
with,  78.  246.  274.  278.  872.  387. 
400. 

Nicotine  Tannate,  as  an  insecticide, 

886.  387,  647. 
Nicotyrine,  toxicity  of,  to  insects, 

553. 

nidulans,  Eupteromalus. 

niger,  Athous  :  Coccophagus  ;  Lygo- 

cerus  ;  Orius  (Triphleps)  ;  Ptero- 

stichus. 

Nigeria,  insects  and  leaf -curl  of 
cotton  in.  364 ;  Heteroligus  spp. 
on  yams  in,  660 :  new  parasite  of 
Mylothris  chloris  in,  2SSL 

nigra.  Atta  ;  Enargopelte  ;  Saissefia. 

nigricana,  Cydia  (Laspeyresia). 

nigricornis,  Oecanthus  ;  Valanga. 

nigrijemur,  Delopia. 

nigrifrons,  Myiophasia  (sec  M. 
aenea)  ;  Thamnotettix. 

nigripes,  Antilochus  ;  Phyllotreta, 

nigriventris,  Meromyza ;  Thanasi- 
m»s  (Enoclerus). 
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nigrofasciatum,  Lecanium  {Euleca- 

nitim). 
nigrofasciaius.  Dysdercus. 
nigromaculatus,  Stenobothrus. 
nigronervosa,  Penialonia. 
nigrorubrum ,  A  ulacosternum. 
nigrosoma,  Aenoplex. 
nigrum,  Trogoderma. 
Nipa  fruticans,  pests  of,  in  Malaya, 

68,82. 
nipa.  Pie  si  spa. 
nipae,  Pseudococcus. 
niponica,  Epilachna. 
Niponius  andrewesi,  early  stages  and 

habits  of,  in  India, 
nipponicus,  Sclerodermus. 
Niptus  hololeucus,  in  Germany,  186« 

l£l2;  bionomics  of,  162- 
Nisotra  (see  Podagrica). 
nitela,  Papaipcma. 
nitens,  Seiora. 
nitidella,  Argyresihia. 
nitidula,  Tarache. 
nitidulator,  Opius. 
nitidus,  Plegaderus. 
Nitrobenzene,  in  baits  for  cutworms, 

3fi;    reducing  attractiveness  of 

baits  for  wireworms,  248 ;  as  a 

dormant  spray  for  Cvdia  molesta, 

4Qfi. 

Nitrogen,   combined   with  carbon 

bisulphide,  1&. 
nivella,  Scirpophaga. 
niveodactyla,  Alticita. 
niveosparsus,  Idiocertis. 
nil' e us,  Oecanihus. 
njalensis,  Pseudococcus. 
nobilis,  Cassida. 

Nochelodes  temperatella  (see  Syringo- 
pais). 

Noctuids,  exp>eriment  with  marked, 
41& 

nodiccps,  Crypiognatha. 

Nodina   chalcosoma,   on    vines  in 

Japan.  TQfi, 
Nomadacris  coaugustata  (see  N.  sep- 

iem fascial  a). 
Nomadacris     ^eptemfasciata  (Red 

Locust),  in  S.  Africa,  530,  531 : 

N.  coangustata  the  solitary  phase 

of,  6fiL 

Notuia  spp.,  fertilisation  of  cotton 
flowers  by,  in  Egypt,  43,  44^ 

nonagrioides,     Sesamia  (see 
vuteria). 

Noorda  albizonalis,  bionomics  of,  on 

mango  in  Java,  460. 
nordmanni ,  M onoiropus. 
norvegicus,  Calocoris. 
Norway,  bark-beetles  on  spruce  in, 

521 ;  miscellaneous  pests  in,  fiflS- 


Nosema  pyraustae,  in  Pyrausta 
nubilalis  in  Hungary,  147. 

notata,  Chlorops  ;  Euxesta. 

notaius,  Evgytatus ;  Mo>iochamu5  : 
Pissodes. 

Notodonta  cycnoptera,  parasite  of, 
in  Queensland,  425. 

Notolaea  longifolia.  Froggattia  oli- 
vina  on,  in  Australia,  ^ 

Notohphus  antiquus,  intercepted  in 
Connecticut,  544 ;  parasite  of,  in 
Germany,  ^fi^ 

Notohphus  posticus,  new  parasites 
of,  in  Formosa,  8. 

Notonaulax  trilineata,  probably  on 
cereals  in  Russia,  822. 
1  notulatoria,  Echthromorpha . 

Nova  Scotia.  Adelphocoris  lineo- 
latus  in,  223;  forest  pests  in,  117^ 
469:  orchard  pests  in,  42,  117. 
632.   

novemmaculata,  Ptosima  (see  P.  un- 
decimmaculata). 

Novius  cardinalis  (predacious  on 
J  eery  a  purchasi),  in  Algeria,  84 ; 
in  France,  365 ;  in  Louisiana,  706  ; 
attempted  introduction  of.  into 
S.  India.  193 :  establishment  of, 
in  Malta,  260,  262;  climate 
affecting,  in  Palestine,  661;  feed- 
ing rate  of,  706:  food-plants  of 
Icerya  affecting.  262,  366. 

Novius  chermesina,  utilisation  of, 
against  Icerya  seychellarum  in 
Mauritius,  669. 

Not'ius  cruentatus,  probably  pre- 
dacious on  Palaeococcus  fusci- 
pennis  in  N.  Africa,  84. 

Not'ius  limbatus,  predacious  on 
Drosicha  contrahens  in  China, 
320. 

noxialis,  Harmolita  (Isosoma). 
1  nubeculosa,    Brachionycha  {Astero- 
j  Scopus). 

nubila,  Sexava. 

nubilalis,  Pyrausta, 

nubilans,  Aleurocanthus  {Aleurodes). 
i  nubilipennis,  Calliephialtes. 

nuci ferae,  Platydema. 
I  nudalis,  Loxostege  {Phlyctaenodes). 

Nudaurelia  zambesina  subsp.  ring- 
leri,  bionomics  of,  on  plum  in  S. 
Africa.  56flL 

Nudobius  cephalus,  N.  pugetanus 
!      recorded  as.  in  U.S.A..  448. 

Nudobius  corticalis,  considered  a 
variety  of  A',  pugetanus,  448. 

Nudobius  pugetanus,  oionomics  of, 
on  pine  in  U.S.A..  447.  44«. 

Nujol,  as  a  solvent  of  rotenone,  fiflO. 

numenes.  Charaxes. 

numidicus,  Cryphalus :  Crypturgus. 
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numismatica.  Toumeyella  {Leca- 
niuni). 

Numonia  pirivorella.  bionomics  of, 

on  pear  in  Cliina,  182. 
Nun  Moth  (see  Lytnantria  monacha). 
Nut  Grass  (see  Cyperus  rotundns). 
Nut  Grass  Borer  (see  Bactra  irucu- 

U'nta). 

Nutmegs  (Stored),  Araecerus  fasci- 
cuiaius  in,  in  Britain,  124;  5i7- 
vamis  st4rinamensis  in,  in  Dutch 
E.  Indies.  194. 

Nuts  (Stored),  Plodia  interpunctella 
in.  in  Britain,  422;  fumigants  for, 
408. 

nyasaensifi.  Apnnteles  pistrinariae. 

Nyasaland,  cotton  pests  in,  420. 
422,  423;  miscellaneous  pests  in, 
423:  tea  pests  in,  255.  428; 
tobacco  pests  in,  158  160,  422. 
423 ;  beneficial  insects  in,  198. 
200,  423,  424;  plant  pest  legis- 
lation in,  337.  423- 

Nvgmia  corbetii,  on  Aleurites  mon- 
tana  in  Malaya,  58. 

Nygmia  phaenrrhoea  (Brown-tail 
Moth),  in  Holland,  152;  apparent 
eradication  of,  in  Nova  Scotia, 
112;  on  oak  in  Spain,  2fi4;  in 
U.S.A.,  109.  151.  17C.  380,  481; 
parasites  and  biological  control 

of,  16L12JL 

Nymphopsocus  destructor,  in  a  house 

in  Germany,  182. 
Nvmphula  depuvctalis,  in  Assam, 

242;  in  Dutch  E.  Indies,  194 ; 

in  Malava,  594 ;  on  rice,  194.  242. 

594. 

Nysius  albidus.  in  Sierra  Leone,  58. 
Nysius  binotatus,  in  S.  Africa,  68; 

synonymy  of,  56. 
Nysius  ericae.  measures  against,  on 

apple  and  vines  in  California,  210. 
Nysius  natalensis,   sp.   iv^   in  S. 

Africa,  58. 
Nysius  pallens  (sec  .V.  binotatus). 
Nysius    pallidus,    sp.    n^    in  S. 

Africa,  56. 
Nysius  sthli,  sp.  n^  in  S.  Africa,  56. 
Nysius  vinitor,  measures  against,  in 

W.  Australia,  290. 

O. 

Oak  [Quercus],  pests  of,  in  Italy, 
263.  526:  pests  of,  in  Jugo- 
slavia, 48;  Tortrix  postvittana 
on,  in  New  Zealand,  429 ;  pests  of, 
in  Poland,  42;  Tortrix  viridana 
on,  in  Russia.  98 :  pests  of,  in 
Spain,  80,  268.  264;  pests  of.  in 


U.S.A..  114.  209.  212.  395.  588. 
548.  5^;  not  attacketl  by  Leca- 
nium  corni,  805;  pests  in  timber 
of.  1^,329. 

Oak,  Cork,  pests  of,  in  Morocco,  85. 
86^569. 

Oak  Kermes.  Burr  (see  Kermes 
pubescns). 

Oak  Leaf-miner,  White  (see  Litho- 
colletis  hamadryadella) . 

Oak  Scale,  Golden  (see  Astero- 
lecanium  variolosum). 

Oats,  not  attacked  by  Barathra 
configurata  in  Alberta,  118;  Osci- 
nella  frit  on,  in  Britain,  518. 
562 ;  Lenta  melanopa  on,  in 
Bulgaria,  225 ;  wireworms  on, 
in  France,  233 :  pests  of,  in 
Germany,  44.  614»  603,  |97,  688 ; 
Mayetiola  avenae  on,  in  Italy, 
43;  pests  of,  in  Norway  and 
Sweden.  668.  698:  pests  "of,  in 
Siberia,  6,  48i  50;  pests  of,  in 
U.S.A..  18,  162,  480,  684;  as  a 
trap-crop  for  Cephus  cinctits,  121 ; 
resistance  of  varieties  of,  to 
Oscinella  frit,  44^  868 ;  thrips  not 
causing  white  ear  disease  of,  898. 

Oberca  bimaculata  (Raspberrj'  Cane 
Borer),  in  Ontario,  532. 

Oberea  tnyops  (Blueberry  Stem 
Borer),  bionomics  and  control 
of,  in  Newjerscy.  280- 

oberthuri,  Thermonotus. 

obesa,  Volucella. 

obispa,  Xylodeleis. 

obliqua,  Allograpta ;  Diacrtsia ; 
Erythroncura. 

obliquus.  Listroderes. 

obliterata,  Angitia  {Diodes). 

obliieratus,  Doryctes. 

obnoxia,  Uropoda. 

obscura,  Rhabdocnemis  ;  Siipha. 

obscurata,  Brachymeria  (Chakis). 

obscuripcs,  Agonischitis. 

obscurus,  Adoxus  ;  Agriott  s  ; 
Athous  ;  Phytodietus. 

obscurus,  P.,  Stephanoderes  {Hy- 
Icsinus). 

obscurus,  Ferr.,  Stephanoderes  (sec 

5.  gracilis), 
obsoleta.  Heliothis  {Chlortdea). 
obtectus,  Bruchus  (Mylabris). 
obtusus.  Curculio. 

occidentalis,  Casca  ;    Frankliniella  ; 

Lonchaea  ;     Paratetranychus  pi- 

losns. 
oceanicHS,  Gryllus. 
ocellana,        Euco<ima  {Spilonota, 

Tmetocera). 
ocellatella,  Phthorimaea. 
ochripes,  Stilpnotia  {Euzora). 
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ochrogaster,  Euxoa. 

ochropygus,  Phelomerus. 

Ocinara  varians,  natural  enemies  of, 

on  Artocarpus  in  Ceylon,  558^ 
octoguttale,  Thliptocetas. 
octosema,  Lamprosema  {Nacoleia). 
Octosmicra,    parasite    of  Strymon 

melinus  in  Texas,  847. 
octospina,  Acromyrmex. 
oculiperda,  Thomasiniana. 
Odontomerus,    revision    of,    in  N. 

America.  2Q5L 
oecanlh i.  M acrorileya. 
Oecanthus  californicus,  parasite  of, 

in  California,  538. 
Oecanthus  nigricornis,  on  raspberry 

in  Ontario,  fiSiL 
Oecanthus  niveus.  parasite  of,  on 

raspberry  in  California,  538. 
Oecanthus  pellucens,  bionomics  and 

control  of,  in  Nyasaland,  ISfl, 
Oedaleus  decotus,  in  Bulgaria,  225; 

in  \V.  Siberia,  fi. 
Oedipoda  coerulescens,  in  Bulgaria, 

225 ;  in  W.  Siberia,  fi. 
Oenanthe  crocata,  insecticidal  tests 

with,  5fifi- 
Oenophthira  pilleriana  (see  Spargano- 

ihis). 

Offal,  in  baits  for  Tenebrionids,  262.  i 

Ohio,  maize  pests  in,  37i  88i  75,  249,  ] 
551;  orchard  pests  in.  87i  38,  j 
115,  388,  416,  419.  474,  550,  551, 
fi84 ;  vegetable  pests  in,  gT*  488. 
551 ;  beneficial  insects  in.  38« 
115,  550,  551,  620;  Epi/achna 
corrvpta  probably  migrating  to 
Ontario  from,  125. 

Oil.  Bone  (see  Dippel's  Oil). 

Oil,  Cottonseed  (see  Cottonseed  Oil). 

Oil,  Fusel  (see  Amyl  Alcohol). 

Oil,  Linseed,  increasing  efficiency 
of  nicotine  in  sprays,  ^)2 ;  factors 
affecting  loss  of  nicotine  from 
preparations  made  with,  160. 

Oil,  Miscibic,  408,  404 :  against 
Aphids,  545, 551 ;  against  Coccids, 
28L  292.  340^  685 ;  against  other 
Rhynchota.  32,  252;  against 
mites,  28i  281,  545 ;  and  injury  , 
to  plants,  32j  340.  685;  covering 
power  of  sprays  of,  Tlj  488:  tri- 
ethanolaminc  oleate  in  prepara- 
tion of,  281;  general  study  of, 
161 ;  other  insecticides  combined  i 
with,  32,  2^  55L 

Oil,  Pine,  effect  of,  in  sprays,  404. 
405;  as  a  solvent  of  rotenone. 
690. 

Oil,  Rape,  uses  of,  in  insecticides, 

498,596,  6S1L 

Oil  Emulsions,  against  Aleurodids, 


15.  303.  304;  against  Aphids, 
80,  172.  248,  274,  353.  372,  401, 
448,  m  544,  55L  625,  m  652. 
669;  against  C  occids,  80,  102, 
234.  244.  260.  289.  303.  304.  340, 
853,  372.  396.  445,  472.  509,  545, 
578.  574,  619,  620.  624.  625,  658. 

659,  685,  705.  708:  against 
Psyllids,  4,  ^  80,  283,  307,  404, 
626.  669:  against  other 
Rhynchota,  100,  243,  371,  425, 
488,  601,  625,  628,  663,  711; 
against  Coleoptera,  37,  474,  516. 
562.  668.  ^4 ;  against  Cydia  spp., 

37,  78,  102,  103,  107,  m  ^ 
259,  274,  312,  344,  m  387,  406, 
406,  415,  474,  475,  542,  550.  604. 
652,  659 ;  against  eggs  of  C. 
pomont'lla  on  harvested  fruit,  541  ; 
against  other  Lepidoptera,  6,  48. 
80,  128,  264.  303,  392,  398,  402. 
408. 604 ;  against  Diphon  sertifer, 
^4;  against  Hyhmvia  antiqua, 
249,  483,  536;  against  mites,  23, 
37,  43,  67,  80,  102,  123,  172,  260, 
274.  808.  804,  498,  544,  588,  598. 
599,  601,  619,  620,  625,  652,  669. 
695;  against  thnps,  215,  582; 
types  of  oils  for,  4,  23,  37,  102. 
108.  107.  123,  128,  171,  203. 
259.  274.  288.  802.  308.  804,  807. 
840,  844,  372.  386.  887,  398,  402. 
404,  405,  406,  415,  445,  536,  541. 
542.  545,  574,  585,  588,  598,  599. 
604,  619,  624,  626,  627,  6^  680. 
669,  685,  688,  694.  7^  708; 
formulae  for,  4,  15,  80,  102,  103. 
107.  123,  203,  259,  303,  304,  807. 
848.  858,  371,  396,  398.  402.  405. 
406.  425,  472.  474.  482,  490,  498. 
536.  541,  545,  550,  551,  574,  598. 
599.  604.  625.  660,  669,  685.  694, 
705,  708;  formulae  containing, 
102,  107,  172,  388,  425.  472,  474. 
475,  490,  545.  551,  660,  669,  694. 
705 ;  and  Bordeaux  mixture, 
80,  292,  4^  626_;  effect  of 
Bordeaux  mixture  on,  422;  and 
derris,  103,  474;  and  hellebore, 
694 ;  and  lead  arsenate.  87,  102. 
107,  387,  388,  398,  415,  475, 
652;  and  lime-sulphur,  171,  172. 
545,  619.  62Q;  and  nicotine,  108. 
172,  215,  274,  302.  344.  387.  388. 
401,  402,  405,  406.  415.  425.  474, 
490.  545.  550,  551.  582.  646. 

660,  705 :  and  pyrethrum,  108. 
886.  405.  406 ;  and  tar  distillates. 
626.  669:  ( mulsifiers  for.  other 
tluin  soap,  292,  307,  344,  4^  405. 
482,  536.  545.  585.  649,  650; 
spray  tank  agitation  in  use  of, 
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210.  481 :  and  injury  to  plants,  [ 
78.  102.  128.  171.  274.  288.  ' 
302.  304,  340.  372.  415.  588.  599. 

600.  619.  660,  68L  688.  711; 
lime  preventing  foliage  injury  by, 
following  sprays  containing  sul- 
phur, fi^ ;  effect  of,  on  removal 
of  arsenical  residues  from  fruit, 
102.  107.  415 ;  other  insecticides 
compared  with,  28«  71i  TSj  107. 
234.  249,  274,  304.  387.  474.  488 : 
general  papers  on,  161.  802.  308. 
585.  648. 

Oil    Palm,    African    (see  Elaeis 
gxtinefnsis). 

Oils,  spraying  with,  against  locusts, 
449;  effect  of  types  of,  on  ad- 
hesiveness of  arsenical  dusts,  212. 
425 ;  as  adhesives  for  lead  arsen- 
ate sprays,  274;  sulphonated  ', 
oxidation  products  of,  as  acti- 
vators for  p>Tethrum  (see  also 
Penetrol),  486:  and  beta- 
naphthol,  bands  treated  with, 
against  Cydia  pomonella,  213. 
474 ;  unsatisfactory  for  removing 
spray  residues  from  fruit,  445; 
addition  of,  to  hydrochloric  acid 
for  removing  spray  residues,  642- 

Oklahoma,  parasite  of  Anthonomus 
grand  is  in.  577. 

Okra  (see  Hibiscus  esculentus). 

oldenlandiae,  Theretra. 

oleae,  Dacus  :  Filippia  :  Parlatoria  ; 
Saissetia.  I 

Oleander,  Aphis  nerii  on,  in  New 
South  Wales,  fiQ. 

olearius,  Pachymerus. 

oleellus,  Prays. 

Oleic  .\cid,  in  oil  sprays.  161.  281. 
2^ 

oleivorus,  Phyllocoptes  (Eriophyes). 
Olene  mcndosa  (see  Dasychira). 
oleracea,  Haltica :  Polia  ( Hadena)  ; 

Tipula. 
oleraceum,  Eurydema. 
Olethreutes  (see  Argyroploce). 
Olfactometer,  types  of,  for  studying 

insect  tropisms,  421- 
Oliarus  cinereus,  on  sugar-cane  in  i 

Porto  Rico.  166-  ' 
Oliarus  cocosivora,  sp.  il^  on  coconut 

in  Malaya.  208- 
Oligia  fractilinea,  on  maize,  etc., 

in  Ohio,  37,  55L 
Oligomer  us    ptilinoides,  measures 

against,  in  timber  in  Russia,  188. 

Iffl;  characters  of,  188-  ! 
Olxgonychus  ulmi,  auct.  (see  Para- 

tetranychus  pilosus). 
Olive.    Froggattia   olivina   on,    in  , 

Australia,  60;  pests  of,  in  Cyprus,  ; 


4,  5,  461;  Dacus  oleae  on.  in 
Italy,  367.  368;  pests  of,  in 
Jugoslavia,  138;  pests  of,  in 
Sinai,  54;  D.  o!eae  on,  in  Spain. 
170.  496:  Prays  oleellus  on,  in 
Transcaucasia,  154 ;  conference 
on  D.  oleae  on,  496;  sodium 
arsenite  and  injury  to,  155- 

Olive  Fly  (see  Dacus  oleae). 

Olive  Moth  (see  Prays  oleellus). 

Olive  Weevil  (see  Rhynchites  ruber) . 

Olives,  Dacus  oleae  intercepted  in, 
in  U.S.A.,  121 ;  liquid  obtained 
from,  in  baits  for  Trypetids,  367. 
368.  452. 

olivina,  Froggattia. 

omani,  Erythroneura. 

Omiodes  blackburni  (see  Lampro- 
sema). 

omiodivorum,  Microbracon. 

omnivorus.  Psychophagus. 

Omocestus  haemorrhoidalis,  on  Doug- 
las fir  in  Germany,  486. 

Omphisa  anastomosalis,  on  sweet 
potato  in  Malaya,  58- 

Omphisa  illisalis,  parasite  of,  in 
Formosa,  8- 

Omphisa  plagialis,  bionomics  of.  on 
Catalpa  speciosa  in  Korea,  698. 

Oncosperma  tigillaria.  new  Hispid 
on,  in  Malaya,  426. 

Onion,  Thrips  tabaci  on,  in  Ber- 
muda, 615;  Ceuthorrhynchus  su- 
turalis  on,  in  Bulgaria,  225 ; 
Hvlemyia  antiqua  on,  in  Germany, 
2,  481;  pests  of.  in  Dutch  E. 
Indies,  194;  Phorbia  cilicrura 
on.  in  Japan,  676;  7",  tabcui  on. 
in  Mauritius.  338.  ^9 ;  antiqua 
on.  in  Norway,  693;  11^  antiqua 
on,  in  Ontario.  586;  pests  of.  in 
Russian  Union,  54^  96;  pests  of. 
in  U.S..\..  87i  6L  78.  249,  483. 
715;  grown  among  carrots  as  a 
protection  against  Psila  rosae. 
430. 

Onion  Fly  (see  Hylevnyia  antiqua). 

Onion  Thrips  (see  Thrips  tabaci). 

Onions,  pests  of  stored,  in  Russia, 
96«  92;  Eumerus  strigatus  inter- 
cepted in.  in  U.S.A.,  110 1  in 
baits  for  Hylemyia  antiqua.  4IiL. 

Ontario,  orchard  pests  in,  80,  121. 
1^123,124^  173,494.530;  pests 
of  small  fruits  m,  117,  123,  532; 
Pyrausta  nubilalis  in,  109.  118, 
119 ;  vegetable  pests  in.  125.  536  ; 
beneficial  insects  and  biolo-^ical 
control  in,  22^  115, 118. 122, 123. 
173,494. 

onukii,  Eriococcus. 

onusta,  Macronoctua. 
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Onychiurus  armatus,  on  sugar-cane 
in  Louisiana,  168.  878. 

Onychiurus  matsumotoi,  bionomics 
of,  on  wheat  in  Japan,  iS&^ 

Onychiurus  watanabei,  sp.  bio- 
nomics of,  on  wheat  in  Japan. 
556. 

Onychiurus  yagii,  bionomics  of,  on 

wheat  in  japan,  556. 
Ooencyrtus  kuwanae,  establishment 

of,  against  Porthetria  dispar  in 

Morocco  and  Spain,  gg,  827.  520; 

bionomics  of,  ^ 
Ooencyrtus  masii,  parasite  of  Mala- 

cosoma  neustria  in  Spain.  264. 
Ooencyrtus  nezarae,  sp.  iv^  parasite 

of   Sczara  antennata  in  Japan, 

258. 

Oospora  destructor  (see  Metarrhizium 

anisopliae). 
opaca,  Blitophaga  (Silpha). 
o  pa  cuius,  Lyctus. 

Opatroides  frater,  on  tobacco  in  S. 

India,  IflS. 
operculella,  Phthorimaea. 
Ophion  luteus,  parasite  of  Euxoa 

segetum  in  Russia,  232. 
ophiusae.  Microplitis  (see  Af.  maculi- 

penni<^). 

Ophonus  calceatus,  predacious  on 

wireworms  in  Siberia,  48. 
Ophonus  pubescens.  in  Russia,  216; 

larval  characters  of,  21E. 
opinator,  Syrphus. 
Optus  bellus,  sp.  n^  parasite  of 

Anastrcpha  fraterculus  in  Panama, 

285. 

Opius  carinatus.  parasite  of  Plodia 
inter punctella  in  Italy,  4S1. 

Optus  fletchcri,  parasite  of  Dacus 
cucurbitac  in  Hawaii.  252. 

Opius  humilis,  parasite  of  Ceraiitis 
capitata  in  Hawaii,  341;  relation 
of  Diachasma  spp.  to,  341. 

Opius  lectoides.  sp,  n^  parasite  of 
Rhagoletis  pomonella  in  Oregon, 
285. 

Opius  nitidulator,  hosts  and  utilisa- 
tion of,  in  Czechoslovakia,  295. 
316. 

Opltsmenus.  Pemphigella  cudijicator 

on,  in  Formosa,  M6. 
Opogona  dimidiatella,  on  coconut 

in  Malaya,  52. 
Opossum  Skins,  insects  damaging, 

in  New  Zealand.  196. 
optabilis,  Paranagrus. 
Opuntia  (Prickly  Pear),  biological 

control  of,  in  Australia,  287.  288. 

299,  464  ;  suggested  introduction 

of  species  of,  resistant  to  Dae- 


tvlopius  coccus  in  Madagascar, 
703- 

Opuntia  aurantiaca.  destroyed  by 
i  Cactoblastis  cactorum  in  Australia, 
I  288. 

opuntia  dillenii,  establishment  of 
Dactylopius  opuntiae  against,  in 
S.  India  and  Ceylon,  198.  559. 
624;  destroyed  by  D.  coccus  in 
Madagascar,  702;  value  of,  198». 
702. 

Opuntia  ficus-indica,  relation  of 
Ceratitis  capitata  to,  in  Palestine, 
66L 

Opuntia  inermis,  establishment  of 
Cactoblastis  cactorum  against,  in 
Australia,  ^7^  288. 
i  Opuntia  monacaniha,  not  attacked 
'      by  Dactylopius  opuntiae  in  Ceylon, 
624. 

j  Opuntia  streptacantha,  attacked  by 
Cactoblastis  cactorum  in  Australia, 
2^ 

,  Opuntia  stricta,  establishment  of 
I      Cactoblastis  cactorum  against,  in 

Australia,  ^7,  288. 
Opuntia    tomentosa,    attacked  by 

Cactoblastis  cactorum  in  Australia, 
i  288. 

Opuntia  tuna,  establishment  of 
I      Dactylopius  opuntiae  against,  in 

'      Mauritius,  808^634. 

j  Opuntia  vulgaris,   Lecaniiwi  corni 

!      unable  to  develop  on.  605. 

I  opuntiae,  Dactylopius  ;  Tetranychus. 

!  Orange,  pests  of,  in  Assam.  242; 

!      Icerya  purchasi  on,  in  Chile,  450  ; 

!      pests  of,  in  Brazil,  173.  359; 

I  Coccus  viridis  on,  in  Hawaii.  252  ; 
Ceratitis  capitata  on,  in  Italy,  128 ; 

I      Leptoglossus  membranaceus  on,  in 

I  Malaya,  58;  legislation  against 
pests  of,  in  Mexico,  358 ;  F>ests 

I  of,  in  Mozambique,  8;  Cero- 
piastes  on.  in  New  Caledonia.  244  ; 
Chrysomphalus   aurantii   on,  in 

j      New  South  Wales,  330 ;  pests  of, 

'  in  Palestine,  661;  fruit-piercing 
moths  on.  in  Sierra  Leone,  98; 
Schistocerca  gregaria  on.  in 
Tanganvika.  524;  pests  of.  in 
U.S.A.,  15,  21,  202.  208.  845. 619 ; 
destruction  of,  against  A  nastrepha 
ludens  in  Texas.  546 ;  possible  re- 
lation of  insects  to  scab  fungus 
on,  345;  insecticides  and  injury 
to,  17L  203,  610. 
Orange,  Satsuma.  Aphis  spiraecola 

on,  in  Florida.  246. 
Orange,      Tangerine.  Heliothrips 
fasciatus  intercepted  in  fruit  of, 

i      in  Hawaii,  468;   Ceroplastes  on. 
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in  New  Caledonia,  244 ;  fruit- 
piercing  moths  on,  in  Sierra 
Leone.  98j  pests  of,  in  U.S.A., 
15,  21 :  avoided  by  Schistocerca 
f;nyaria,  524. 

Orange  Red  Scale  (see  Chrysom- 
phaltts  aurantii). 

Orange  Tortrix  (see  Tortrix  citrana). 

Oranges,  Epuraea  luteola  reared 
from,  in  California,  414;  Helio- 
ihrips  fasciatus  intercepted  in,  in 
Hawaii.  468;  in  baits.  2»8»  4fifi; 
oil  of.  repellent  to  cutworms,  8fi» 

orbonalis,  Leucinodes. 

Orchelimum  vulgare,  bionomics  and 
control  of.  on  raspberry  in  U.S.A., 

Orchesella,  on  peach  in  Britain,  451- 

Orchesella  ainsliei,  not  causing  pit- 
ting of  sugar-cane  roots  m 
Louisiana,  168. 

Orchestes  (see  Rhynchaenus\. 

Orcus  chalybaeus.  predacious  on 
Coccus  viridis  in  Hawaii.  252. 

Oregma  lanigera  (White  Woolly 
Sugar-cane  Aphis),  parasite  and 
control  of.  in  Java,         884i  208. 

Oregma  mysorensis.  sp.  n^  on  bam- 
boo in  Mysore,  688. 

Oregon,  forest  pests  in,  187,  878; 
miscellaneous  pests  in.  28; 
orchard  pests  in,  78j  21Q;  straw- 
berry pests  in,  78i210j  3811;  bene- 
ficial insects  in,  188,  285. 

Orgilus,  parasite  of  Coleophora  sal- 
man  i  in  Maine.  23. 

orichalcea,  Phytometra, 

Oriental  Fruit  Moth  (see  Cydia 
tnolesta). 

orienfalis.  Anomala  {Phyllopertha)  : 
Aspidiotus  ;  Prococcophagus  (see 
Anerisius  ceropiastae). 

Onus  {TriphUps),  attacking  Tetra- 
nychus  telarius  in  Ontario,  128. 

Oritis  (TriphUps)  insidiosus,  pre- 
dacious on  noxious  insects  in 
U.S.A.,  871,  489;  bionomics  of, 
488. 

Orius  (Triphleps)  niger,  bionomics 

of.  in  Bulgaria.  153- 
Ormocarpum,     rotenone  obtained 

from,  3S7. 
ornata,  Gonia. 
ornaium,  Eurydetna. 
ornithogalli,  Prodenia. 
Ornix  petiolella  (see  Parornix). 
Orthacanthacris  aegyptium  (see  Ana- 

cr  id  turn). 

Orihaga    exvinacea    (Mango  Leaf 

Webber),  in  S.  India,  188. 
Orthatilaca  similis  (see  Ceratia). 
Orihezia       arenariae,  Fontenella 


I      maroccana  predacious  on,  in  N. 
'      Africa,  85. 
Orthochlorophenol,  as  a  repellent 

for  Popillia  japonica,  442. 
Orthoclydon  praefectata.  bionomics 

and  control  of.  on  Phormium  in 

New  Zealand,  428. 
Orthocresol.    as    a    repellent  for 

Popillia  japonica,  442. 
Orthodichlorobenzene,  wood  treated 

with,  against  beetles,  42. 
orthogoiiia,  Porosagrolis. 
Orthomorpha     gracilis,  measures 

against,  in  greenhouses  in  Britain, 

601. 

Orthototnicus  (see  ips), 
'  Oryctes  rhinoceros,  on  coconut  in 
Ceylon  and  Malaya,  ^  157,  652 ; 
I      Rhynchophorus  ferrugineus  asso- 
'      ciated  with,  82. 

Oryza  latifolia,  Diatraea  auricilia 
I      on.  in  Malaya,  658. 

Oryza  saliva  (see  Rice). 
I  oryzae,      Calandra       (Sitophilus)  ; 
I      Chilo  :  Pachydiplosis. 

Oryzaephilus  surinatnensis  (see  Sil- 
vanus). 

\  Osage  Orange  (see  Maclura  auran- 
tiaca). 

I  Oscinella  anthracina,  on  Brotnus 
'      incrmis  in  W.  Siberia,  53. 

Oscinella  frit,  on  cereals  in  Britain, 
461,  518,  567;  in  Denmark,  43; 
in  Germany.  44»  183.  43L  608, 
I  696;  in  Italy.  526:  in  Sweden. 
668 ;  in  Russian  Union,  6i  Sl^  52, 
130.  239.  257,  321 ;  bionomics  of. 
51.  52.  257.  603;  parasites  of, 
130.  518.  567;  effect  of,  on 
barley,  239;  resistance  of  varie- 
ties of  oats  to,  44,  668;  date 
of  sowing  in  relation  to,  51»  257. 
686;  on  maize,  431. 

Oscinella  kerl^szi,  on  Bromus 
inermis  in  W.  Siberia,  53. 

Oscinella  pratensis,  on  rye  in  W. 
Siberia,  53. 

Oscinella  pusilla,  on  cereals  in  W. 
Siberia,  S3. 

oscinellae,  Tylenchinema. 

Osci>iis  {Oscinosoma)  frit  (see  Osci- 
nella). 

Osloma  ferruginea,  predacious  on 
Anobium  punciatum  in  Russia, 
188. 

ostreaeformis,  Aspidiotus, 
j  Osvris  abvsstnica,  new  thrips  on,  in 
I      S.  Africa,  241. 
Othreis  fullonica,  on  Citrus  in  Sierra 

Leone.  98. 
Otiorrhynchus  cribricollis,  in  Cali- 
fornia, 17L  282^  712 ;  on  Eucalyp- 
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tus  in  Spain.  264;  bionomics  of,  i 

17L212.  j 
Otiorrhynchus  fullo,  on  fruit  trees  in  ! 

Bulgaria,  { 
Otiorrhynchus   ovatus    (Strawberry  ' 

Root  Weevil),  in  U.S.A..  ' 

491,  544;  bionomics  and  control 

of,  on  conifers,  381«       ;  larva  of, 

215. 

Otiorrhynchus  picipes  (see  O.  singu- 
laris). 

Otiorrhynchus  rugosostriatus  (Straw-  | 
berry  Root  Weevil),  in  U.S.A., 
491.  712 ;  larva  of,  215. 

Otiorrhynchus  sirigularis,  in  Britain, 
22S,  668;  measures  against,  on 
conifer  seedlings.  668;  on  hops, 
22B. 

Otiorrhynchus  squamiger  (see  O. 
stngularis). 

Otiorrhynchus  sulcatus.  bionomics 
and  control  of,  in  N.  America, 
84£  454,  49L  544;  larva  of,  215. 

Otiorrhynchus  tnstts.  in  forests  in 
W.  Siberia,  53. 

Otis,  Zizera. 

ovata,  Brachymeria. 

ovatus,  Otiorrhynchus  {Brachy- 
rrhinus). 

ovtdorum,  Tetrastichus. 

Oxalis  stricta.  Eutettix  tenella  trans- 
mitting curly-top  to.  in  U.S.A., 
Ifi. 

Oxya  velox  (chinensis),  on  pine- 
apple in  Hawaii,  26S. 

Oxvcarenus,  not  present  in  Eritrea,  . 
452. 

Oxycarenus  albidipennis,  on  cotton 

in  S.  Africa,  528. 
Oxycarenus  hycUinipennis,  on  cotton 

in  Italian  Somaliland,  496. 
Oxycetonia  jucunda,  bionomics  of, 

on  Cttrus,  etc.,  in  Japan,  19L  i 
oxylus,  Sagaritis.  \ 
Oxypleuriies  depressus,  on  hazel  in 

Britain,  636. 
Oxvrrhepes  procera,  in  Nyasaland, 

424. 

Oxystelma  esculentum,  Mellesis 
eumenoides  on,  in  India,  444. 


P. 

pabulinus,  Lygus. 

Pachodynerus  simplicicornis,  pre- 
dacious on  Pyroderces  rileyi  in 
Hawaii,  252. 

Pachycoris  torridus.  parasite  of,  in 
Brazil,  494. 


Pachycrepoideus  dubius,  parasite  of 
ParcUheresia   claripcUpis   in  Ar- 

<?entm.i.  677. 
Pachydiplosti  oryzcu,  on  rice  in  Cey- 
lon. 158. 

Pachydissus    sericus,    on  Acacia 

pycnantha  in  Australia,  fflL 
Pachymerus   olearius,    sp.    n^^  on 

Attalea  speciosa  in  S.  America,  248. 
Pachyneuron,  doubtful  host  of,  in 

N. "Africa,  85. 
Pachyneuron  formosum,  parasite  of 

Syrphid  in  France,  &B4. 
Pachypsylla  spp.,  measures  against, 

on  Celtis  occidentalis  in  U.S.A., 

m 

Pachyteria  virescens,  measures 
against,  on  gutta-percha  in 
Malaya,  658. 

Pachytylus  (see  Locusta). 

Pachyzancla  bipunctalis  (see  Psara). 

pacificus,  Tetranychus. 

packardi,  Cydia  (Grapholitha)  : 
TrieUeurodes. 

padellus,  Hyponomeuta. 

padi,  Eriophyes. 

pagana,  Arge. 

Pagria  aetuicollis,  on  green  manure 

plants  in  Malaya,  58. 
painei,  Heterococcus. 
Palaearctic  Region,  Aphelinids  of, 

39.  567.  568 ;  revision  of  Scolvtus 

in.  90;  Trypetids  of,  322. 
Palaeococcus   fuscipennis.  Novius 

cruentatus   probably  predacious 

on,  in  N.  Africa,  84. 
Palaquium  (Gutta-percha),  pests  of, 

in  Malaya.  68,  652. 
Pales  pavida,  parasite  of  Phyto- 

metra  gamma  in  Czechoslovakia, 

295, 

Palestine,  citrus  pests  in,  199,  660 ; 
Cydia  pomonella  in,  629;  Em- 
poasca  stgnata  in,  105;  Eury- 
gaster  not  injuring  cereals  in,  366 ; 
economic  status  of  Lixus  algirus 
in,  186:  locusts  in,  184,  661: 
Sitotroga  cere  ale  Ua  in,  200 ;  mono- 
graph of  insect  pests  in.  495; 
beneficial  insects  and  Inological 
control  in.  185.  496.  661. 

pallens.  Nysius  (see  N.  binotatus) ; 
Rhizotrogus. 

pallescens,  Sogata  (see  S.  furcifera). 

palliatus,  Tanytnecus. 

palUcornis,  Rhvnchaenus  {Orches- 
tes). 

pallidicollis,  Anoplognathus. 
pallidipes,  Triclistus. 
paUidus,  Nysius;  Tarsonemus. 
palliolella,  Acrobasis. 
pallipes,  Chlaenius. 
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Palm,    African    Oil    (see  Elaeis 
guineinsis). 

Palm,  Vegetable  Ivory  (see  Phyt- 
elephas  macrocarpa). 

palmaris,  Nemeriits. 

palmarum,  Gyllenhalius  ;  Ripersia  ; 
Wailaceana  ( Wallacea) . 

Palmetto  (see  SabaJ). 

Palms,  revision  of  Bruchids  on,  in 
America,  248 ;  Pseudococctis  nipae 
on.  in  hothouses  in  Britain,  22Bl 
Rhynchophorus  ferrugineus  on,  in 
Ceylon,  82 »  new  Pyralid  on,  in 
Belgian  Congo.  426;  Phoeni- 
cococcus  marlatti  on,  in  France. 
522;  new  Hispid  on,  in  Gold 
Coast.  426;  i>ests  of,  in  Hawaii, 
2M;  locusts  on.  in  Madagascar, 
27;  pests  of,  in  Malaya.  57^  58, 
82,  428;  Brontispa  limbata  on, 
in  Mauritius,  558 ;  Chrysomphalus 
dictyospertni  on,  in  U.S.A.,  15, 
282;  Ceratitis  capitata  possibly 
in  fruits  of,  21. 

paipigera,  Brachyacma. 

paludosa,  Tipula. 

palumba,  ParalUlia. 

palustris,  Lepyrus. 

Panama,  new  Braconid  parasite  of 
Anasirepha  fraterculus  in,  285 : 
new  leaf-mining  Buprestids  in, 
328 ;  Phelomems  spp.  in  seeds  of 
Cassia  in,  453 ;  Scolytid  feeding 
on  foliage  in,  433. 

pandora,  Coloradia. 

panicea,  Sitodrepa  (Stegobium). 

Panicum  crus  galli,  Dipttron  on,  in 
Indo-China.  811 ;  Scolinophara 
lurida  on,  in  Japan,  582. 

Panicum  miliaceum,  Pyrausta  nubi- 
lalis  on,  in  Europe,  47i  142 ;  Chilo 
simplex  on.  in  Japan,  88 ;  Scotino- 
phara  lurida  experimentally  fed 
on,  582. 

Paniscus  productus,  hosts  of,  in  New 

Zealand.  42& 
Pantscus     testaceus,     parasite  of 

Tiracola  plagiata  in  Queensland, 

466.  462. 

PanoUs  flammea   (griseovariegata) , 

parasites  of,  in  Finland,  522;  in 

forests  in  Germany,  627. 
Pantomorus   godmani,    food -plants 

of,  in  Hawaii,  258 ;  larva  of,  215. 
Pantophthalmus  pictus,  bionomics 

of,  in  Brazil.  174. 
Papaipema  ntiela,  bionomics  of,  on 

maize,  etc.,  in  Ohio,  561. 
Papaver      nudicaule,  Stenocarus 

cardui  on,  in  Britain,  519. 
Papaver      somnijerum,  Barathra 

brassicae  on,  in  N.  Caucasus.  678. 


Papaya  (Carica  papaya),  not  at- 
tacked by  Epilachna  vigintiocto- 
punctata  in  China,  534;  pests  of, 
in  Hawaii,  253;  Erinnyis  alope 
on,  in  Jamaica,  61ft. 

Papers,  insects  damaging.  89^  463; 
preservation  of,  against  insects 
in  the  tropics.  617. 

Papilio  agamemnon,  on  soursop  in 
Malaya,  58. 

Papilio  anchisiades,  on  orange  in 
Brazil,  173. 

Papilio  demoleus,  on  orange  in 
Assam,  242. 

Papilio  polytes,  on  orange  in  Assam, 
242. 

Papilio  thoas,  on  orange  in  Brazil, 
173. 

Paprika  Pepper.  Piinus  tecius  in.  in 

Germany,  187. 
papuensis,  Dysdercus  (see  D.  cru- 

ciaius). 

Parabolocratus  viridis,  on  cranberry 
in  New  Jersey.  278. 

Paradexodes  epilachnae,  parasite  of 
Epilachna  corrupta  in  Connecticut 
and  Mexico,  544. 

Paradichlorobenzene.  methods  of 
using,  against  Aegetia  spp..  20, 
88,  66,  377i  675^  580:  as  a  re- 
pellent for  ants  in  houses,  545; 
against  bee  moths,  485,  4M; 
against  Collembola  in  mushrooms, 
^9;  against  cyclamen  mites, 
248;  against  Cydia  molesta,  88. 
542,  575 ;  as  a  soil  fumigant,  78. 
240.  362,  465,  468.  662 ;  against 
pests  of  stored  products,  etc.,  196t 
572,  614,  617.  648 ;  treatment  of 
Citrus  stock  with,  against  ter- 
mites, 98 ;  in  formula  for  treating 
timber,  etc.,  against  beetles,  42; 
injected  into  trees  against  Zeuzera 
pyrina,  177;  effect  of  tempera- 
ture on  efficiency  of,  485.  576, 
588;  in  oil  sprays,  282,  403. 

Paraffin,  chemotropic  reactions  of 
Ceratitis  spp.  to,  197. 

Paraffin  Emulsion  (see  Oil  Emul- 
sions). 

Paraffin  Wax.  paradichlorobenzene 
dissolved  in,  20,  5&);  and  bees- 
wax, 20. 

Paraguay,  Psyllid  on  Ilex  para- 
guayensis  in,  94. 

parallela,  Tiphia. 

Paralklia  palumba,  on  grapefruit  in 

Malaya,  58. 
parallelus,  Hypophloeus. 
Paranagruf;.  parasite  of  Erythroneura 

vitis  III  Delawiire,  279. 
Paranagrus  obtabilis,  possibly  para- 
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sitic    on    Diatraca    auricilia    in  ' 

Malaya,  65fi. 
Paraphaedon  (see  Phaedon). 
pararius,  Caryobruchits. 
Parasa  hexamitobalia,   sp.  on 

coffee  in  Uganda,  42fi- 
Parasa  lepida,  on  Acalypha  in  Cey- 
lon, 15fl;  on  coconut  in  Dutch  E. 

Indies.  IM ;  on  palms  in  Malaya. 

58,  652 ;  parasite  of,  fiSZ 
Parasa  vivida,  parasites  of.  on  coffee  , 

in  Nyasaland.  423^  i 
parasae,  A  pan  teles. 
Paratetranychtis ,  type  of  oil  emulsion 

for  use  against,  203* 
Paratetranychtis     citri,  measures 

against,  on  Citrus  in  U.S.A..  804, 

Paratetranvchus  pilosus  (Fruit-tree 
Red  Spider),  in  Br.  Isles  23,  497. 
596.  Bfifi ;  in  Canada,  80.  299 ;  in 
Denmark,  43,  695 ;  in  Germany, 
183;    in  U.S.A..  87,  172.  299. 
544,  551;  measures  against,  ^  ; 
37,  43,  172.  299.  497.  544.  551. 
596.  669.  695 ;  tar  distillates  and 
Bordeaux   mixture   causing   in-  , 
crease  of,  497.  498;  anthracene  | 
oil  emulsion  possibly  toxic  to, 
650;  relation  of  biotic  potential  ; 
to  control  of,  416* 

Paratetranychtis  pilosus  var.  occi- 
dentalis,  on  peach  in  California, 
210, 

Paratetranvchus  unungtiis,  on  coni- 
fers in  U.S.A.,  353,  543 ;  measures 
against,  352* 

Paratheresia  claripalpis  {sign  if  era), 
parasite  of  Diatraea  saccharalia  in  | 
Argentina  and   Peru,   13,  677; 
introduced  into  Louisiana,  677 : 
bionomics  and  synonymy  of,  677. 

Paratrioza  cockerellt,  bionomics  and 
relation  of,  to  disease  of  solana-  i 
ceous  plants  in  U.S.A.,  Ill,  372. 
64L 

pardalina,  I.ocuatana.  ' 

Pardilcus  calceatus   (see  Ophonus). 

Parexortsta  con  finis  (see  Exorista).  \ 

pariana,  Hemerophila  {Simacthis). 

Paris  Green,  in  baits.  36.  48.  50. 
99,  160,  276.  466.  508.  514.  554. 
601 :  .lusting  with,  36,  57,  126, 
164.  237.  300,  377,  209 ;  carriers 
for.  36,  57,  126,  300,  372 ;  spray- 
ing with,  L  50, 104.  m  155, 160, 
164,  186.  193,  203,  227,  237,  403. 
527.  604.  610.  679;  use:,  of, 
against  termites,  2?^  99^  105.  558. 
709;  unsatisfactory  for  treating 
seeds  and  roots  of  trees,  7,  608; 
formulae  containing,  1,  29,  36. 


48.  50.  57. 104. 126. 155. 160. 186. 

203,  237.  276,  300.  377.  466*  508. 

527.  601.  608,  679 ;  and  Bordeaux 

mixture.  160.  679 ;  and  flour,  IM ; 

and  lime  m  spravs,  1,  50,  186. 

193,  203,  237,  52L  679j  and 

Penetrol.  403 :    and  starch.  50: 

and  zinc  oxide,  155 ;  and  injury 

to  plants,  7,  ^  57,  6QS ;  effects 

of  lime  and  Bordeaux  mixture  on 

injury  to  pecan  by,  679.  680 ; 

standard  for.  458. 
Parlatoria  affinis,  P.  oleae  recorded 

as.  in  U.S.A.,  395. 
Parlatoria  blanchardi  (Date  Scale), 

predacious   enemies   of,    in  X. 

Africa,  84;    in  Sinai,   54 ;  in 

U.S.A.,  109,  858,  646* 
Parlatoria    calianthina,    P.  oleae 

recorded  as,  in  U.S.A.,  895* 
Parlatoria  lucasi  (see  P.  zizyphus). 
Parlatoria    oleae.    bionomics  and 

control  of,  on  privet  in  Maryland, 

395* 

Parlatoria  pergandei,  in  N.  Africa, 
85 ;  on  orange  in  Brazil.  173 ; 
imported  into  Britain,  229 ;  on 
Citrus  in  China,  820 ;  n.atural 
enemies  of,  85,  320^ 

Parlatoria  zizyphus,  natural  enemies 
of.  in  China,  8^;  measures 
against,  in  Malta,  260.  262;  in 
Philippines,  Iflfi;  on  Citrus,  108. 
262.  820* 

Parnara  mathias,  M icrobracon  serin- 
opae  not  breeding  on,  in  Madras, 
582* 

Parornix  petiolella,  on  fruit  trees  in 

Britain,  460* 
Parsley,  Phaedon  tumidultts  on,  in 

Britain,  L 
Parsnip,  Phaedon  tumidiilus  on,  in 

Britain,  Ij    Aphis  fabae  on,  in 

Norway,  698* 
partentopea,  Encarsia. 
Parthenocissus  quinquefolia  (Virginia 

Creeper),  Erythroneura  vitis  on, 

in  Delaware,  279. 
Parthenocissus  iricuspidata  (Boston 

Ivy),    Erythroneura  vitis  on,  in 

Delaware,  2Z9* 
Parthenothrips  dracaenae,  bionomics 

of,  in  greenhouses  in  France,  435* 
parvula.  Megaselia. 
parvulus,    A  noplognathus ;  Longi- 

tarsus  :  Sphenophorus  {Calendra). 
Paspalum  commersoni,  Sesamia  in- 
fer ens  on,  in  Malaya,  656* 
Passijiora  edulis,  pests  of,  in  Brazil, 

494* 

Passijiora  incarnata,  Ceratitis  capi- 
tata  on,  in  Florida,  21* 
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Passiflora  quadrangularis,  Megy- 
menum  brevicorne  on,  in  Malaya, 
259. 

Pastor  roseus,  relation  of,  to  Docio- 
staurus  maroccanus  in  Bulgaria, 
223L 

Patara  elaeidis,  sp.  n^  on  oil  palm 

in  Sierra  Leone,  384- 
Patara  hargreavesi,  sp.  iv^  on  oil 

palm  in  Sierra  Leone,  384. 
patrizii,  Sphenoptera. 
Paulownia  tomentosa,  Pha^stis  sig- 

tii/er  on,  in  Korea,  5fl3» 
Paurocephala    spegazziniana  (see 

Metaphalara), 
pavida.  Pales. 

Pea  Aphis  (see  Macrosiphum  pisi). 

Pea  Bruchid  (see  Bruchus  pisortim). 

Pea  Tortricid  (see  Cydia  nigricana). 

Peach,  pests  of,  in  S.  Africa,  197« 
241 ;  pests  of,  in  Australia,  467, 
591 ;  pests  of,  in  Britain,  461. 
600:  pests  of,  in  China,  192; 
pests  of,  in  France,  888,  461 ; 
Ceratitis  capitata  on,  in  Hungary, 
525 ;  pests  of,  in  India,  448. 
444;  pests  of.  in  Italy,  179, 
&26 ;  Caliroa  matsumotonis  on.  in 
Japan.  592;  Eucosma  ocellana  on, 
in  Norway,  698 ;  pests  of,  in 
Ontario.  80^  1^  122,  183.  494; 
Aphids  on,  in  Spain,  292 ;  pests 
of,  in  Transcaucasia,  18ft;  pests 
of.  in  U.S.A..  2L  37^  38,  66,  68, 
122. 135,  168,  215.  217,  248,  249. 
279.  346,  377,  381.  388.  389,  398, 
405,  406.  407.  412,  418,  419,  447. 
453.  472.  474,  475.  542.  543,  550, 
673,  575.  580,  582.  585.  621,  680. 
688,  210;  dust  and  spray  sche- 
dules for,  in  U.S.A.,  419,  715; 
destruction  of,  against  Ana- 
strepha  ludens  in  Texas,  2fl ; 
Lecanitim  corni  on,  ft92;  insecti- 
cides and  injury  to.  66,  77,  223, 
405,  467.  542.  6Q(L 

Peach  Aphis,  Green  (see  Myzus 
persicae). 

Peach  Grub  (see  Dichocrocis  puncti- 
feralis). 

Peach  Moth,  Oriental  (see  Cydia 
moles  ta). 

Peach  Scale,  Cottony  (see  Pulvinaria 

amygdali). 
Peach    Tree    Borer    (sec  Aegeria 

exitiosa). 

Peach    Tree    Borer,    Lesser  (see 

Aegeria  pictipes). 
Peach  Twig   Borer   (see  Anarsia 

lineatella). 
Peaches,  juice  of,  in  baits  for  Cydia 


molesta.  388 ;  (dried),  as  bait  for 
Carpophtlus  hemipterus,  377. 

Peanuts  (see  Ground-nuts). 

Pear,  pests  of,  in  S.  Africa,  102,  420. 
659,  660 ;  pests  of,  in  Australia. 
32,  2p,  591,  652;  pests  of.  in 
Britain.  460.  592;  pests  of,  in 
Bulgaria,  95;  pests  of,  in  Canada, 
80.  117,  122,  307,  429;  pests  of, 
in  China,  192 ;  pests  of,  in  France, 
177,  233,  293.  515;  economic 
status  of  Anthoiiowits  pomorum 
on.  in  Germany,  628;  pests  of, 
in  India,  444,  468 ;  pests  of,  in 
Italy.  4,  181;  pests  of,  in  Japan. 
191,  534,  571,  592,  658 ;  Lecaniitrti 
corni  on,  in  Jugoslavia,  605 ;  new 
sawfly  on,  in  Korea,  7,  108 ; 
Diloba  coeruleocephala  on,  in 
Malta.  262;  Dasyneura  pyri  on, 
in  New  Zealand,  291 ;  pests  of, 
in  Norway,  693 ;  Cydia  pomonella 
on,  in  Palestine,  6^;  Scolyttis 
mali  on.  in  Poland,  236;  pests  of, 
in  Russia,  609,  6^,  670:  Aleur- 
odes  on,  in  Sinai,  54;  Vanessa 
polychlofos  on.  in  Spain,  263; 
Scolytids  on,  in  Transcaucasia. 
189 ;  pests  of,  in  Turkey,  5,  205 ; 
pests  of,  in  U.S.A.,  88,  70,  137, 
283.  302,  404,  415,  419,  453,  474, 
540.  543.  550,  710 ;  spray  sche- 
dule for,  in  New  Jersey,  715; 
Calophasia  lunula  intercepted  on, 
in  Connecticut,  544 ;  oil  emul- 
sions and  injury  to,  283.  660. 

Pear  Gall  Midge  (see  Coniarinia 
pyrivora) . 

Pear  Midge  (see  Dasyneura  pyri). 

Pear  Psyllid  (see  Psylla  pyricola). 

Pear  Sawfly  (see  Caliroa  limacina). 

Pears,  treatment  of  harvested, 
against  eggs  of  Cydia  pomonella, 
6^;  problems  of  spray  residues 
on.  26.  102.  302.  415.  445.  474. 
541 ;  (dried).  Tenebrio  molitor  in, 
in  Germany.  383. 

Peas,  pests  of,  in  S.  Africa,  241. 
528.  560;  Blitophaga  opaca  on. 
in  Britain.  461;  pests  of.  in 
Germany.  514.  524.  664 ;  Bruchus 
spp.  on.  in  Holland,  fll;  Cydta 
on.  in  Latvia,  22^;  Phorbta 
cilicrura  on.  in  Japan,  filfi; 
Prodenia  lUura  on,  in  Philippines, 
108 ;  Bruchus  ptsorum  on,  in 
Russia,  8Q;  relation  of  time  of 
sowing  and  varieties  of,  to  B. 
pisorum  in  Transcaucasia.  190 ; 
pests  of.  in  U.S.A..  314,  878,  483, 
643;  suggested  use  of,  to  attract 
predators    of    citrus    aphis  in 
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Florida,  24fi ;  resistant  to  Agriotes 
mancua,  48fl ;  Plebeius  acmon  not 
readily  feeding  on,  9Sli  effect  of 
insecticides  on  germination  of, 
fiQ8. 

Pebrine,  in  silkworms,  6flL 
Pecan,  pests  of,  in  U.S.A.,  68,  114, 

247.  277.  377,  414,  491.  548.  549. 

829;  aeroplane  dusting  of.  222; 

arsenicals  and  injury  to,  629. 
Pecan  Aphis,  Black  (see  Myzocallis 

fumipennellus). 
Pecan  Nut  Case-bearer  (see  Acro- 

basis  caryae). 
Pecan  Shuckworm  (see  Enarmonia 

caryana). 
Pecan  Weevil  (sec  Curculio  caryae). 
pec  ten,  Spodoptera. 
pectinicornis,  Cladius ;  Ptilinus. 
Pectinophora  (see  Platyedra). 
pectoralis,    Lissonota    (see  Phyto- 

dietus  segmentator) ;  Melolontha. 
pedata,  Sarcophaga. 
pedestris,  Lettcosomus  ;  Podisma. 
Pediculoides  ventricosus,  attacking 

insects.  188,  190^  45L  590;  in 

parasite  laboratories,  590. 
Pegomyia  conformis  (see  P.  hyoscy- 

ami). 

Pegomyia  hyoscyami  (Beet  Fly),  in 
France,  232;  in  Germany,  4^;  in 
Italy,  563:  in  Norway,  698:  in 
Ohio,  37.;  in  Poland.  286:  bio- 
logical races  in,  on  Chenopodia- 
ceae  and  Solanaceae,  692- 

Pegomyia  hyoscyami  var.  betae, 
utilisation  of  Opius  nitidulaior 
against,  on  beet  in  Czecho- 
slovakia, 295.  216. 

pellio,  Attagenus. 

pellioneila,  Tinea. 

pelluccns,  Oecanthus. 

Pellucida,  Camnula. 

pellucidus,  Longiiarsus. 

Pempheres  af/inis,  on  cotton  in 
India,  442. 

Pemphigella  aedi/icator,  food-plants 
of,  in  India  and  Formosa,  556. 

Petuphigus  busarius,  anholocyclic 
forms  of,  568. 

Pemphigus  populiiransversus,  mea- 
sures against,  on  crucifers  in 
Texas,  65. 

Pemphigus  poschingeri  (see  Proci- 
philus  bumeliae). 

Pemphigus  pyriformis  (see  P.  bur- 
sar ius)  . 

Penetrol,  as  an  activator  for  nico- 
tine and  pyrethrum,  403.  404. 
490 ;  in  mixed  sprays,  403. 

Penicillium     brevicaule,  doubtful 


value  of,  against  Atta  in  Brazil, 
29. 

pennipes,  Trichopoda. 

Peyinisetia  hylaeiformis,  on  rasp- 
berry in  Norway,  ^4. 

Pennisetum  latifolium,  Diatraea  sac- 
charalis  on,  in  Argentina.  13. 

Pennsylvania,  Aphis  rubuola  and 
diseases  of  raspberry  in,  21; 
Coccids  in,  185:  Epilachna  cor- 
rupta  in,  540 ;  miscellaneous  pests 
in.  78»  166*  2^  421 ;  Otiorrhyn- 
chus  sulcatus  in,  454;  quarantine 
against  Popillia  japonica  in.  TOi 
M ;  Rhyacionia  frustrana  on  pines 
in,  392 ;  beneficial  insects  in,  72, 
454.  540. 

pennsylvanicus,  Camponotus  her- 
cideanns  ;  Chauliognathus. 

Pentachiorethane,  vapour  pressure 
of,  as  a  fumigant,  ffilS. 

pentagona,  Aulacaspis  {Diaspis). 

Pentaionia  nigronervosa  (Banana 
Aphis),  in  Ceylon,  156;  measures 
against,  in  New  South  Wales,  21 ; 
on  Manila  hemp  in  Philippines, 
242;  bionomics  and  relation  of, 
to  bunchy-top,  3L  243. 

Pentaphis  trivialis,  on  cereals  in 
France,  2S^ 

Pentarthron  semblidis  (see  Tricho- 
gramma  evanescens). 

Pentatoma  rufipes,  on  bush-fruits 
in  Germany,  504. 

Penthaleus  destructor  (Red-legged 
Earth  Mite),  bionomics  and  con- 
trol of,  in  W.  Australia.  189.  464. 

Penthina  variegana  (see  Argyro- 
ploce). 

Pentilia  insidiosa  (see  Microweisea). 
Pentodon  australis,  bionomics  and 

control   of,    on    sugar-cane  in 

Queensland,  360^ 
Pentodon   ptinctatus,    on   beet  in 

Italy.  563. 
Pepper  {Piper),  pests  of.  in  India 

and  Dutch  E.  Indies,  1^  194. 
Pepper,  Chillie  (see  Capsicum). 
Pepper  Gall  Fly  (see  Cecidomyia 

malabarensis). 
Pepper   Weevil    (see  Anthonomus 

eugenii) . 

Peppermint  (see  Mentha  piperita). 

Peppermint  Oil,  repellent  to  fruit- 
flies,  192. 

perblandus,  Sy states. 

peregrina,  Schistocerca  (see  5.  gre- 
garia). 

perelegans,  Microplitis. 

Perennial  Canker  of  Apple  (see 
Gloeosporium  perennans). 
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Perga,  bionomics  of,  on  Eucalyptus 

in  Victoria,  340. 
Perga  dorsalis,  on  Eucalyptus  in 

Victoria,  34ft. 
pergandci,    Caryobruchus  ;  Parla- 

toria. 

pertcarpius,  Rhinoncus. 

Perigea  capensis,  on  Carthamus 
tinctorius  in  India,  444. 

Perigea  sutor,  bionomics  of,  on 
celery  in  Florida,  681* 

Ptrilampus  italicus,  parasite  of 
Lixus  junci  in  Italy,  562. 

Periodical  Cicada  (see  Tibicen  sep- 
t^mdecim). 

Perisierola,  bionomics  and  utilisa- 
tion of,  against  Sephantis  seri- 
ftopa  in  India.  193^  285^  §32; 
parasite  of  Enarmonia  caryana  in 
Mississippi,  54fi. 

Perissornis  carunculaius  (see  Crea- 
tophora). 

Peritelus  sphaeroides,  measures 
against,  in  orchards  in  France, 

Perkiusiella  saccharicida  (Sugar-cane 
Leaf  hopper),  Conocephalus  sal- 
tator  predacious  on,  in  Hawaii, 
254. 

perla.  Chrysopa. 

Perminal,  64fl*  (See  Agral  Prepara- 
tions.) 

perniciosa,  Plastoficiara. 

perniciosus,  Aspidwius  [Comstock' 
aspis) :  Pseudococcus. 

Peronea  comariana,  on  strawberry 
in  Norway,  fflS. 

Peronea  hastiana,  bionomics  and 
control  of,  on  willows  in  Czecho- 
slovakia, 31^ 

Peronea  minuta,  on  apple  in  Kansas, 
132- 

Peronospora  (Blue  Mould),  relation 
of  Phthorimaea  operculella  to, 
on  tobacco  in  New  South  Wales, 
5^ 

perp  usilla ,  Pyrilla . 

Persectania  steropastis,  natural  ene- 
mies of,  on  Phormium  in  New 
Zealand,  4^ 

persicae,  Lecanium  (Eulecanium)  ; 
Myzus. 

persicana,  Tortrix  [Cacoecia). 
Persimmon  (Diospyros),  Ceroplastes 

certferus  on,  in  \V.  Australia,  288 ; 

pests  of,  in  Japan,  84  256.  5SL 
Persimmons,    Heliothrips  fasciatus 

intercepted  in,  in  Hawaii,  4^ 
persuasoria,  Rhyssa. 
perticella,  Euzophera. 
pertinax,  Coelostethus  {Anobium). 
Peru,   Bruchus  obtectus  in  Indian 

(18396) 


graves  in,  201;  Dysdercus  rufi- 

collis  on  cotton  in,  25fi;  mis- 
cellaneous pests  in,  174;  potato 

pests  in,  322^  456,  581 :  Para- 

theresia  claripalpis  in,  677. 
Pescadores    Islands,    Aphids  and 

Coccids  in,  38- 
petiolata,  Halticoptera. 
petiolella,  Parornix  {Ornix). 
Petrol,  as  a  solvent,  66,  474,  545. 

690. 

Petroleum,  for  extracting  insecti- 
cidal  principles  of  plants.  596. 

Petroleum  Emulsion  (see  Oil  Emul- 
sions). 

Petroleum  Ether,  as  a  solvent  of 

rotenone,  69(L 
peyerimhoffi,  Phenacoccus. 
Pezomachus,  hyperparasite  of  Pyr- 

austa  nubilalis  in  Europe,  260. 
Phaedon  armoraciae,  on  crucifers  in 

Norway.  683. 
Phaedon  cochleariae,  1 ;  on  crucifers 

in  Estonia.  432.  512:  in  Latvia, 

222;  Pentatomid  predacious  on, 

in  Russia,  238 ;  measures  against, 

282,  482.  512. 
Phaedon  tumidulus.  bionomics  and 

control  of,  in  Britain,  L 
Phaenacantha  australica,  bionomics 

of.  on  sugar-cane  in  Queensland, 

341- 

Phaenocarpa   seitneri,   parasite  of 

Phorbia    laricicola    in  Central 

Europe,  267. 
Phaenodiscus  aeneus,   parasite  of 

Lecanium  prunastri  in  France, 

SfiS. 

I  Phaenodiscus  coccidiphagus,  parasite 
of  Riper sia  echinata  in  France, 
505- 

'  Phaenodiscus  eriococci,  sp.  n^  para- 
site of  Eriococcus  spp.  in  Japan, 
258- 

Phacnolobus  alcides.  sp.  n^  parasite 

of  Alcides  erythropterus  in  Tan- 
ganyika, 625- 
I  Phaenoserphus  viator,   parasite  of 

Pterostichus  niger  in  Britain,  326. 
I  Phaeogenes  lascivus,  possibly  para- 
;      sitic  on  Enarmonia  diniana  in 

Germany,  434- 
phaeorrhoea,  Nygmia. 
Phagocytes,  effect  of,  on  parasites, 

229.  230.  570,  Sn- 
Phalarts    arundinacea,    pests  and 

disease  of,  in  Germany,  182- 
Phalera  bucephala,  on  oak  in  Poland, 

47;  Trichogramma  evanescens  bred 

on,  609. 

Phalera  bucephala  var.  bucephalina, 
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bionomics  of,  on  cork  oak  in 
Morocco,  86. 

Phalonia  epilinana,  on  flax  in 
Latvia,  21fi* 

Phanerotoma  tibialis,  parasite  of 
Tortricids  in  U.S.A..  279,  54S. 

Phanurus  beneficiens,  bionomics  of, 
in  Japan,  189.  140;  parasite  of 
rice  borers  in  MaUiya,  fififi ;  para- 
site of  Laphygma  exigua  in  Java 
resembling,  1^ 

pharaonis,  Monomoriutn. 

Pharoscytnnus  anchorago,  predacious 
on  Coccids  in  N.  Africa,  84* 

Pharoscytnnus  setulosus,  predacious 
on  Coccids  in  N.  Africa,  84. 

phaseoli,  Phenacoccus. 

Phaseolus  lunatus  (Lima  Beans),  not 
attacked  by  Epilachna  viginti- 
octopunctata  in  China,  584 ;  mea- 
sures against  Maruca  Ustulalis 
on,  in  Cuba,  507 :  Heteronychus 
plebeius  on,  in  Madagascar,  108: 
pests  of,  in  U.S.A.,  ^  586; 
removal  of  restrictions  on  move- 
ment of,  from  Florida,  548* 

Phaseolus  vulgaris  (see  Beans). 

Phasia,  parasite  of  Eurvgaster  xn- 
tegriceps  in  Turkey,  3fifi- 

phasiana,  Anoplocnemis. 

Phassus  signifer,  on  ash  and  Paul- 
ownia  in  Korea,  592. 

Pheidole  megacephala,  predacious 
on  Amorbia  emigrutella  in  Hawaii, 
258 ;  measures  against,  in  tobacco 
seedbeds  in  Nyasaland,  158* 

Pheidole  punctulata,  measures 
against,  associated  with  Pseudo- 
coccus  lilacinus  on  coffee  in 
Kenya,  529^  566. 

Pheletes  agon  us,  measures  against, 
on  vegetables  in  Pennsylvania, 
248. 

Phelomerus    aberrans,    on  Cassia 

in  Central  America,  4^ 
Phelomerus  ochropygus,  intercepted 

in  seeds  of   Cassia  grandis  in 

U.S.A.,  466. 
Phenacoccus  acericola  (Maple  False 

Mealybug),  in  Michigan,  528. 
Phenacoccus  hirsutus,  on  mulberry 

in  Bengal.  462;  rare  in  Formosa, 

88:  on  Hibiscus  in  Pescadores 

Islands,  32. 
Phenacoccus  latipes  var.  slavonicus, 

n..  on  barley  in  Ukraine,  2^ 
Phenacoccus    peyerimhofji.  Thea 

thuriferae  predacious  on,  in  N. 

Africa,  84. 
Phenacoccus  phaseoli,   sp.   n^  on 

beans  in  Sierra  Leone,  330. 


Phenacoccus  tomlini,  sp.  iLi  in 
Italian  Tyrol,  512. 

Phenacoccus  trinidadensis  (see  Puto 
barberi) . 

Phenacoccus  wilmattae,  512. 

Phenyl,  spraying  with,  463. 

ph idippus,  A  math usia. 

Phileurus  didymus.  liable  to  be  con- 
fused with  Ligyrus  ebenus  in  Br. 
Guiana,  442. 

philippinensis,  Elasmus. 

Philippines,  miscellaneous  pests  in. 

107,  458;  Pentalonia  nigro- 
nervosa  causing  bunchy-top  of 
Manila  hemp  m.  242;  legislation 
against  Promecotheca  cumingi  in, 
652;  Leucopholis  irrorata  on 
sugar-cane  in.  571,  651 ;  termites 
of.  195.  383 ;  beneficial  insects  in. 

108.  198.  615 ;  attempted  intro- 
duction of  parasites  of  Chilo 
simplex  into  Japan  from.  61&. 

Philomacroploea,  characters  dis- 
tinguishing Chelonogastra  and, 
256. 

Philonthus  discoideus,  predacious  on 
Neoexaireta  spinigera  in  Hawaii, 
252. 

Philotrypesis  caricae,  bionomics  of, 
on  fig  in  Turkey,  205 ;  precau- 
tions against  introduction  of.  into 
U.S.A..  205. 

Phlegethontius  (see  Protoparce). 

Phleum  pratense,  Amaurosotna  on. 
in  Germany,  ljB2;  relation  of,  to 
Oligia  fractilinea  in  Ohio.  551* 

Phlyctaenia  rubigalis  (Celerv  Leaf- 
•  tyer).  in  U.S.A..  249.  878,  622; 
on  greenhouse  plants,  2^:  Pen- 
tatomid  predacious  on,  622 ; 
measures  against,  249.  328. 

Phlyctaenia  tertialis,  parasites  of, 
on  elder  in  U.S.A.,  116. 

Phlyctaenodes  (see  Loxostege). 

Phoenicia,  Wallaceana. 

Phoenicococcus  marlatti,  Coccinellid 
predacious  on,  in  N.  Africa,  84; 
on  date  palm  in  Sinai  and  France, 
54.  522. 

Phoenix  canariensis,  potential  food- 
plant  of  Chrysomphalus  dictyo- 
spermi  in  California,  2^ 

Phoenix  daciylifera  (see  Date  Palm). 

Pholidoptera  cinerea,  on  Douglas  fir 
in  Germany,  4fi6* 

Phoma,  Helopeltis  bcrgrothi  associ- 
ated with,  on  tea  in  Nyasaland, 
265* 

Phonoctonus  principalis,  predacious 
on  Dysdercus  in  N.  Rhodesia,  2SB± 

Phorbia  brassicae,  methods  of  utilis- 
ing Spicaria  against,  in  Russia, 
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238,  238 ;  on  cnicifers  in  U.S.A., 

Phofbia  cilicrura  (Seed-com  Mag- 
got), bionomics  of,  in  Japan,  101, 
fi35;  bred  from  egg-pods  of 
Schistocerca  in  Palestine,  185; 
food -plants  of,  in  Russian  Union, 
53,  92;  food-plants  of,  in  U.S.A., 
219.  888;  relation  of,  to  potato 
black  leg,  219. 

Phorbia  floralis,  on  horse-radish  in 
Germany.  184 ;  experiments  with 
fungi  against,  in  Russia,  288«  239. 

Phorbia  genitalis,  on  wheat  in 
Norway,  693;  bionomics  of,  in 
\V.  Siberia.  5L  53. 

Phorbia  laricicola  (Larch  Seed  Fly), 
bionomics  of,  in  Centrzil  Europe, 

Phorbia  trichodactyla,  on  beans  and 
swedes  in  Germany,  184;  experi- 
ments with  potato  bacteria  and, 
in  U.S.A.,  22SL 

Phorids,  revision  of,  88. 

Phormium,  pests  of,  in  New  Zealand, 
422. 

Phorocera  claripennis,  hosts  of,  in 

U.S.A.,  116^  544. 
Phorocera  erecta,  parasite  of  Pyr- 

attsta  nubilalis  in  Ontario,  11J3. 
Phorocera  marginata,  hosts  of,  in 

New  Zealand,  428. 
Phorocera  rusti,  sp.  n^  parasite  of 

Remigia  punctularis  in  Argentina, 

85. 

Photography,  of  insects,  apparatus 
for.  632. 

Phragmatoecia  purpureus,  on  Sac- 
charum  spontaneum  in  India,  443. 

Phragmites  communis,  Pyrausta 
nubilalis  on,  in  Hungary,  142; 
Chilo  simplex  on,  in  Japan,  38, 
19Q;  locusts  breeding  among, 
104,131. 

Phryxe  vulgaris,  parasite  of  Euxoa 

segetum  in  Russia,  232. 
Phthorimaea  ergasima,  on  Solanum 

spp.  in  Malaya,  58. 
Phthorimaea  hcliopa,  bionomics  of, 

in  tobacco  seedbeds  in  Nyasaland, 

159. 

Phthorimaea  Ivcopersicella,  on  toma- 
to in  Hawaii.  254. 

Phthorimaea  ocellatella,  on  beet  in 
Italy,  563. 

Phthorimaea  operculella,  in  S.  Africa, 
2^8;  in  California,  144  Ifi;  in 
Belgian  Congo,  260 ;  in  Haiti, 
554.  555;  in  Mauritius.  104;  in 
Mexico,  502;  relation  of.  to  blue 
mould  of  tobacco  in  New  South 
Wales,  589:  on  potato,  15^  104, 

(18396) 


260.  507 ;  on  tobacco,  104,  528. 
554 ;  on  tomato,  556 ;  bionomics 
of,  104.  554;  measures  against, 
14,  15,  104,  564. 

,  Phygadcuon  abdominalis  (see  Rhem- 

bobius). 
Phylax  (see  Allophylax). 
Phyllobius  Pyri.  on  pear  and  plum 

in  Norway.  693. 
Phyllobius  rhodopensis,  on  Pinus 

nigricans  in  Bulgaria,  96. 
Phyllobius   viridicollis,    on  straw- 
berry in  Czechoslovakia.  152. 
Phyllocnistis  citrella,  on  orange  in 

Assam,  242. 
Phyllocnistis  saligna,  on  willow  in 

Poland,  42. 
Phyllocoptes  comatus,  on  hazel  in 

Britain,  636. 
Phyllocoptes  lycopersici,  not  trans- 
mitting spotted  wilt  of  tomato  in 

Austraha,  666. 
Phyllocoptes  oleivorus  (Citrus  Rust 

Mite),  in  Brazil,  178;  in  Hawaii, 

253 ;  measures  against,  in  U.S.A., 

67,  304,  625. 
Phyllocoptes  vitis,  symptoms  caused 

by,  on  vines  in  Switzerland,  386  ; 

measures  against,  886. 
Phyllodecta,  on  willow  in  Poland,  42. 
Phyllodecta  vitellinae,  on  willow  in 

Britain  and  France,  280.  288; 

not  attacking  Salix  triandra,  23SL 
Phyllodecta  vulgaiissima.  on  willow 

in  Britain  and  France,  230.  288» 

596;   effects  of  insecticides  on, 

92,  596. 

Phvllopertha  horticola,  on  beet  in 
Poland,  286. 

Phyllopertha  orientalis  (see/l  nomala). 
Phyllophaga  (see  Lachnosterna). 
Phyllotoma  nemorata,  method  for 

determining  duration  of  instars 

of.  525. 

Phyllotrtta,   measures  against,  on 

crucifers  in  Russia,  90. 
Phyllotreta  atra,  on  beet  in  Italy, 

562. 

Phyllotreta    cruciferae,    tests  with 
tobacco  insecticides  on,  in  Russia, 
i  90. 

Phyllotreta  nemorum,  in  Latvia,  232  ; 

on  crucifers  in  Malta.  Ml. 
Phyllotreta  nigripes,  apparatus  for 

testing  dusts  against,  201. 
Phyllotreta   vittula,   on   cereals  in 

Siberia,  6,  7,  51. 
Phylloxera  (on  pecan),  Enarmonia 

caryana  in  galls  of,  in  Mississippi, 

548. 

Phylloxera  (on  vines),  in  Germany, 
623;  in  Hungary,  330;  in  Italy. 

9* 
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320;  in  Jugoslavia.  9fi;  in  Malta,  | 

260.  261;  in  Rumania.  133,  33Q;  | 

in  Russian  Union,  188.  885.  607 ; 

in  Spain.  81;  in  U.S.A..  572.  631; 

notice  of  bionomics  of,  692^  214; 

susceptibility  of  varieties  of  vines 

to,  132.  260.  261.  631;  measures 

against,  260,  330,  522, 
phylloxerae,  Rhnoglyphus. 
Phymata  erosa,  predacious  on  Aphis 

spiraecola  in  Florida,  82L 
Phyrdenus  divergens  (Tomato  Borer),  | 

in  Brazil,  82*  | 
Phyrdenus  muriceus,  bionomics  of, 

on  egg-plant  in  Arizona,  825. 
physapiis.  Thrips. 
Physokermes  piceae,  bionomics  and 

control  of,  in  Michigan,  353- 
Physomerus  grossipes,  bionomics  and 

control  of,  in  Malaya.  58,  243.  364. 
Physothrips  xanthoceros,  measures 

against,  on  coffee  in  Tanganyika, 

422.  I 

Phy talus  (see  Lachno sterna).  ' 

PhyteUphas  macrocarpa,  Scolytid  ^ 
on,  in  Ecuador,  25&> 

Phytocoris  huxi,  sp.  n^  on  box  in 
France,  136. 

Phytodecta  Jornicata,  bionomics  and 
control  of,  on  lucerne  in  Central 
Europe,  226>  664. 

Phytodecta  quinquepiinctata,  on  Pru- 
nus  padus  in  Russia,  98. 

Phytodietus  hurgessi,  parasite  of  ' 
Cydia  pomonella  in  Delaware,  229.  i 

Phytodietus    distinctus,     probably  ' 
parasitic  on  Phlyctaenia  tertialis 
in  U.S.A.,  116. 

Phytodietus  obscurus,  possibly  para- 
sitic on  Enarmonia  diniana  in  , 
Germany,  484.  I 

Phytodietus  pulcherrimus.  probably  | 
parasitic  on  Phlyctaenia  tertialis  \ 
in  U.S.A..  116.  ' 

Phytodietus  scgmentator,  parasite  of 
Tortricids  in  Germany.  898«  662.  . 

Phytolacca  octandra,  Tiracola  plagi-  \ 
ata  on.  in  Queensland,  466.  I 

Phvtometra  californica,  in  U.S.A..  ] 
540,  684;  feeding  habits  of.  684; 
influence  of  situation  on  light- 
traps  for,  540. 

Phytometra  chrysitis.  on  Symphytum 
in  N.  Caucasus,  620. 

Phytometra  confusa,  food-plants  of, 
in  N,  Caucasus,  620. 

Phytometra  gamma,  food-plants  of, 
in  N.  Caucasus.  97,  670 ;  para- 
sites of,  on  beet  in  Czechoslovakia, 
295;  on  flax  in  France.  238;  on 
beet  in  Germany.  44;  on  flax  | 
in  Latvia,  214 ;  measures  against,  \ 


on  cumin  in  Malta.  2^;  food- 
plants  of,  in  Poland.  ^  ^fi. 
Phytometra  limbirena,  bionomics  and 

control  of,  in  Nyasaland,  Iffl. 
Phytometra    orichalcea,  bionomics 

and  control  of,  in  Nyasaland,  1^.. 
Phytomyza  atricornis,  on  onions  in 

Russia,  92. 
Phytomyza  avenae,  on  oats  in  Scan- 
dinavia, ffl8;  Hydrellia  griseola 

resembling,  ^3. 
Phytonomus  (see  Hypera). 
Phytonomus  posticus   (see  Hypera 

variabilis). 
Phytophagcfdestructor  (see  Mayetiola) . 
Phytoscaphus  leporinus,  on  lemon  in 

Malaya,  58. 
Picea  (see  Spruce). 
Picea   canadensis,   Coccid   on,  in 

U.S.A.,   685 ;    oil   sprays  and 

injury  to,  686. 
Picea  excelsa,  pests  of,  in  Germany, 

25i  332 ;  pests  of,  in  Michigan, 

858.  882. 
Picea  jezoensis,  Scolytids  on,  in 

Korea,  108. 
Picea  orientalis,  Ips  sexdentatus  on, 

in  Transcaucasia,  94. 
piceae.    Chermes ;     Physokermes  ; 

Pissodes. 
piceana,  Tortrix  {Cacoecia). 
piceus,  Attagenus. 

picipes,  Allophylax  {Phylax)  ;  Dys- 

cinetus ;    Otwrrhynchus   (see  O. 

singutaris). 
picridis,  Macrosiphum. 
Picroscytoides  cerasiops,  possibly  a 

hyperparasite  of  Lixus  junci  in 

Italy.  562. 
pictipennis,  Sphex. 
pictipes,  Aegeria  {Synanthedon). 
pictus.  Poecilocerus ;  Pantophthal- 

mus. 

Pier  is.  parasite  of,  in  Germany,  590. 

Pier  is  brassicae  (Large  Cabbage 
Butterfly),  in  Cyprus,  5j  in 
France.  234;  in  Germany,  ^4; 
in  Malta.  261;  bionomics  and 
control  of,  in  Poland,  236;  in 
Russia.  130,  237,  885; 
natural  enemies  of,  234.  287.  23W. 
2Sl ;  diseases  of.  180,  287,  325 ; 
effect  of  temperature  and  light 
on.  294,  3M. 

Pieris  japonica.Asura  dharma  on,  in 
Japan.  108. 

Pieris  rapae  (Small  Cabbage  Butter- 
fly), 287:  in  Bermuda,  615 :  in 
Cyprus,  5;  in  Hawaii.  262;  in 
Malta,  261:  in  Russia.  180:  in 
U.S..\.,  328;   parasites  of.  252, 
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261;    diseases    of.    I8O1   396;  | 

embr>*ology  of,  213^ 
Piesma  quadrata  (Beet  Leaf  Bug), 

in  Germany,  44 ;  in  Italy. 
Pigeon  Pea  (see  Cajanus  indicus). 
Ptger,  Cleonus. 

Pigs,  utilisation  of.  against  insects, 
114,  442.  619 ;  effect  of  arsenic- 
poisoned  locusts  on,  452< 

Pigweed  (see  Amarantus  tetroflexus). 

pilUriana,  Sparganothis  (Oenoph- 
thira). 

pilosa.  Anoxia.  \ 
pilosus,    Patatetranychus  ;  Thyla- 

cites  :  Zylechinus. 
Ptmelephila  ghesquicri,  gen.  et  sp. 

on  oil  palm  in  Belgian  Congo.  42fi- 
pimptnellae.  Anthrenus. 
Pimpla,  subgenera  of,  parasitic  on 

Cydia  rnoltsta  in  Ontario.  122* 
Pimpia  apiopappi,pa.Tasite  of  Etiella 

schisticolor  in  California,  fi8& 
Pimpla  arctica,  parasite  of  Pano-  \ 

Its  fiammea  in  Poland,  522* 
Pimpla    brassicariae,    parasite  of 

Pieris  btassicae  in  Poland,  222. 
Pimpla    brevicornis,    parasite  of 

Enarmonia  diniana  in  Germany, 

484. 

Pimpla  conquisitor,  possibly  a  hyper- 
parasite  of  Coleophora  salmani  in 
Maine,  78;  parasite  of  Cydia 
molesta  in  Ontario,  122.  | 

Pimpla    examinator,    parasite  of 
Phytometra  gamma  in  Czechoslo-  1 
vaicia,  ^5;  parasite  of  Panolis  j 
fiammea  in  Finland.  522. 

Pimpla  hawaiiensis,  hosts  of,  in  j 
Hawaii.  2j^  253.  I 

Pimpla  homonae,  sp.  iv^  parasite  of  ' 
Homona  menciana  in  Formosa, 

Pimpla  inquisitor,  parasite  of  Cydia  1 

pomonella  in  France,  26fi>  ' 
Pimpla  instigator,  parasite  of  Polia 

oleracea  in  Britain,  601. 
Pimpla  luctuosa,  parasite  of  Clania  \ 

minuscula  in  Formosa.  fiKL  i 
Pimpla  maculator,  parasite  of  Tortrix 

rosana  in  Germany.  6^ ;  parasite  . 

of  Malacosoma  neitstria  in  Spain. 

264. 

Pimpla  pterophori,  parasite  of  Acha- 

todes  zeae  in  U.S.A..  116. 
Pimpla  roborator,  introduced  into  \ 

Canada  against  Pyrausta  nubi-  \ 

talis.  118. 
Pxmpla  tabatai.  sp.  ri^  parasite  of  , 

Dendrolimus  albolineatus  in  Japan. 

286.  I 
Pimpla  turionellae,  parasite  of  Enar- 
monia diniana  in  Germany.  484. 


Pimpla  venlricosa.  parasite  of  Etiella 
zinckenella  in  N.  Caucasus,  flUL 

Pine,  pests  of.  in  Algeria.  628 ;  pests 
of,  in  Austria.  265.  525 ;  pests  of, 
in  Britain,  229:  Myelophilus 
piniperda  on,  in  Cyprus,  5 ;  Enar- 
monia diniana  on,  in  Denmark, 
484;  pests  of.  in  Finland.  522; 
pests  of.  in  France.  283 ;  pests  of, 
in  Germany.  94^  18L  867,  884, 
885.  437.  514.  523.  524,  663,  698; 
pests  of.  in  Italy,  526;  pests  of. 
in  Korea.  108.  698;  Hylobius 
abietis  on.  in  Latvia.  282.  695; 
pests  of.  in  Poland,  42i  285; 
pests  of,  in  Russian  Union,  58. 
89,  270,  8863  671 ;  pests  of.  in 
Sweden,  268-270.  317;  pests  of. 
in  U.S.A.,  no,  IIL  2^  247, 808. 
819.  821.  353.  379.  380,  381.  416. 
469.  470.  545 ;  relation  of  bark- 
beetles  to  blue  stain  fungi  on,  110. 
HI;  race  of  Lasiocampa  quercus 
on,  692. 

Pine.  Austrian  (see  Pinus  nigra  var. 

austriaca). 
Pine,  Jack  (see  Pinus  banksiana). 
Pine,  Japanese  (see  Pinus  densi flora). 
Pine,  Japanese  Black  (see  Pinus 

thunbergi). 
Pine.  Jeffrey  (see  Pinus  Jeffrey i). 
Pine.  Loblolly  (see  Pinus  taeda). 
Pine,  Lodgepole  (see  Pinus  contorta). 
Pine,  Mugho  (see  Pinus  mughus). 
Pine,  Pitch  (see  Pinus  rigida). 
Pine,  Red  (see  Pinus  resinosa). 
Pine,  Scots  (see  Pinus  sylvestris). 
Pine,  Shortleaf  (see  Pinus  echinata). 
Pine,  Western  Yellow  (see  Pinus 

ponderosa). 
Pine,   Weymouth   or  White  (see 

Pinus  strobus). 
Pine    Bark    Aphis    (see  Chermes 

pinicorticis). 
Pine  Beetle,  Mountain  (see  Dendroc- 

tonus  monticolae). 
Pine  Beetle,  Southern   (see  Den- 

droctonus  frontalis). 
Pine  Beetle,  Western  (see  Dendroc- 

tonus  brevicomis). 
Pine  Leaf  Scale  (see  Chionaspis  pini- 

foliae). 

Pine  Midge.  Monterey  (see  Theco- 

diplosis  piniradiatae). 
Pine  Moth  (see  Bupalus  piniarius 

and  Panolis  flammed). 
Pine  Moth.   Banded   (see  Ellopia 

prosapiaria). 
Pine  Sawfly  (see  Diprion  pini). 
Pine    Sawyer    (see  Monochamus 

sutor). 
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Pine  Shoot  Moth  (see  Rhyacionia  \ 

buoltana). 
Pine   Tip   Moth    (see  Rhyacionia 

frustrana). 
Pine  Tortoise  Scale  (see  Toumeyella 

numismatica). 
Pine  Weevil,  Northern  (see  Pissodes 

approximatus). 
Pine  Weevil,  White  (see  Pissodes 

strobi). 

Pineapple,  Pseudococcus  brevipes  on, 

in  California,  ljB2;   pests  of.  in 

Hawaii,  253.  254;  locusts  on,  in 

Madagascar,  22* 
pineii,  Brachonyx. 
Pingasa  ruginaria,  on  cinnamon  in 

Malaya,  58. 
pini,    Amphimallus  ;  Cecidomyia 

(Dipiosis)  :    Dendrolimus  ;  Dip- 

rion     {Lophyrus)  ;      Eriophyes ; 

Eupelmus  ;  Lygaeonematus  ;  Mi' 

crobracon  ;  Pissodes. 
pimarius,  Bupalus. 
pinicola,      Luperus      (Galeruca)  ; 

Neodipiogaster. 
pinicorticis,  Chermes  {Adelges). 
pinifoliae,  Chionaspis. 
piniperda,      Myelophilus  {Blasto- 

phagus). 
piniphilus,  Pissodes. 
pinirad ia tae,  Th ecod ipios i s . 
Pink  Bollworm  (see  Platyedra  gossy- 

piella). 

pinnae formis ,  Lepidosaphes. 
Pinnaspis  aspidistrae,  on  Citrus  in 

China,  d2SL 
Pinnaspis  buxi,  measures  against. 

on  coconut  in  Seychelles,  IfflBL 
Pinnaspis  theae,   on  Hydnocarpus 

and  tea  in  Ceylon,  558,  552. 
Pinus  banksiana.  pests  of,  in  U.S.A., 

392,  524. 
Pinus  caribaea,  partly  resistant  to 

Rhyacionia  frustrana  in  U.S.A., 

Pinus  contorta  (Lodgepole  I*ine), 
Dendroctonus  monticolae  in  logs 
of,  in  U.S.A..  642L 

Pinus  densiflora,  Dioryctria  splen- 
didella  on,  in  Korea.  5&3; 
Rhyacionia  frustrana  on,  in  Penn- 
sylvania, 

Pinus  echinata,  pests  of,  in  U.S.A., 
Ill,  31fl ;  relation  of  bark-beetles 
to  blue  stain  fungi  on,  UL 

Pinus  jeffrevi,  pests  of,  in  U.S.A., 
137,  m  322, 

Pinus  luchuensis.  Dendrolimus  punc- 
tatus  on,  in  Formosa,  706. 

Pinus  massoniana,  Dendrolimus 
punctatus  on,  in  Formosa.  706. 

Pinus  montana,  new  Aphid  on,  in 


Austria,  682;  Pissodes  strobi  on. 
in  Maine,  630. 

Pinus  mughus,  Rhyacionia  frustrana 
on,  in  Pennsylvania,  392.^ 

Pinus  murrayana,  pests  of,  in 
Oregon,  138. 

Pinus  nigra  var.  austriaca,  Rhya- 
cionia frustrana  on,  in  Penn- 
sylvania. 2SI^ 

Pinus  nigricans.  Phyllobius  rhodo- 
pensis  on.  in  Bulgaria,  95* 

Pinus  palustris,  resistant  to  Rhya- 
cionia frustrana  in  U.S.A.,  SlflL 

Pinus  pinaster,  pests  of,  in  Spain, 
264. 

Pinus  ponderosa,  pests  of.  in  U.S.A., 
Ill,  137,  138,  3^  378,  379,  392, 
447.  448  ;  relation  of  bark-beetles 
to  blue  stain  fungi  on.  111. 

Pinus  resinosa,  Coccid  on.  in  U.S.A.. 
685 :  oil  sprays  and  injury  to, 
685. 

Pinus  rigida,  Dioryctria  splendidella 
on.  in  Korea,  pests  of,  in 

U.S.A..  Ill,  892;  relation  of 
bark-beetles  to  blue  stain  fungi 
on.  IIL 

Pinus  sondereggeri ,  Rhyacionia 
frustrana  on,  in  U.S.A.,  219& 

Pinus  strobus,  pests  of,  in  Prussia, 
524 ;  pests  of,  in  U.S.A.,  416, 
543,  643,  685;  not  attacked  by 
Rhyacionia  frustrana,  2ffl2;  oil 
sprays  and  foliage  injur>'  to,  685* 

Pinus  sylvestris,  Bupalus  pintarius 
on.  in  Germany,  487 ;  p>ests  of, 
in  Scotland.  668 ;  new  Scolj-tid 
on,  in  Spain,  179;  pests  of,  in 
U.S.A..  853,  392,  645,  574,  685* 

Pinus  taeda,  Rhyacionia  frustrana 
on.  in  U.S.A..  219. 

Pinus  thunbergi,  Dendrolimus  punc- 
tatus on,  in  Formosa.  206; 
Rhyacionia  frustrana  on,  in  Penn- 
sylvania. 

Piper  (see  Pepper). 

Piper  be  tie  (Betel),  pests  of,  in  Cey- 
lon, 559;  pests  of,  in  India.  193. 
463. 

Piper  methysticum  (Kava).  danger 
of  spread  of  Aspidiotus  destructor 
on,  in  Fiji,  12* 

piperis,  Dasynus. 

piricola,  Anuraphis. 

pirivorella,  Numonia  {Nephopteryx). 

pisi,  Bruchus  (see  B.  pisorum) ; 
Macrosiphum  (Illinoia)  ;  Polia 
(.\f  amestra) . 

pisorum.   Bruchus  {Mylabris). 

Pissodes,  list  of  parasites  of  Euro- 
pean sp>ecies  of,  242. 

Pissodes  approximatus,  bionomics  of, 
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on  Pinus  strobus  in  New  Hamp- 
shire, 416;   P.  strobi  compared 

with.  328,  416, 
Pissodes  harcyniae,  bionomics  of,  on 

spruce  in  Russia,  622. 
Pissodes  notatus,  on  pines  in  Algeria, 

678;    in   Poland,  47;    in  VV. 

Siberia,  fifl;  Magdalis  spp.  asso- 
ciated with,  in  Spain. 
Pissodes  piceae,  measures  against, 

on  Abies  pectinata  in  Spain,  264. 
Pissodes  pini,  on  Pinus  strobus  in 

Prussia.  fi^L 
Pissodes  piniphilus,  in  Prussia.  524 ; 

associated  with  Myelophtlus  in 

Russia.  672 ;  on  pines,  524.  622. 
Pissodes  strobi  (White  Pine  Weevil), 

in  Canada,  469  ;  bionomics  of,  in 

U.S.A..  247.  308,  416.  469.  680. 

fiiS;  P.  approximatus  compared 

with.  32L  416. 
pissodis,  Cocloides  ;  Eurytoma. 
Pistacia,  Pemphigella  aedificator  on, 

in  India,  5fi6< 
Pistol  Case-bearer  (see  Coleopkora 

tnalivorella). 
pistrinariae,  Apanteles. 
Pisum  sativum  (see  Peas). 
Pitangus  trinitatis.  destroying  Cast- 

nia  licus  in  Trinidad,  251. 
Pitto^porum  tobira,  Icerya  purchasi 

on.  ^2,  365. 
pityocampa,  Thaumetopoea. 
Pityogenes  (see  ips). 
pityographus,  Pityophthorus. 
Pityokteines  (see  Ips). 
Pityophthorus.  of  N.  America,  188, 

^Q;    morphology   of  Swedish 

species  of,  87. 
Pityophthorus  glabratus  subsp.  mau- 

retanicus.      on  pines  in  Algeria. 

673. 

Pityophthorus  micrographus,  bio- 
nomics and  distribution  of.  285. 
324.  52L. 

Pityophthorus  pityographus.  in  west- 
em  Europe,  521 ;  P.  micro- 
graphus compared  with.  235.  521. 

Pityophthorus  trdghrdhi,  on  spruce  in 
Sweden,  52L  &22. 

Plaestus  javanus.  failure  of  introduc- 
tion of.  into  Jamaica  against 
Cosmopolites  sordidus,  616. 

piagialis,  Omphisa. 

plagiata.  Tiracola. 

piagiator,  EpheUrus. 

Plagiodera  versicolor,  on  willow  in 
Connecticut,  543;  on  willow  in 
Poland.  42* 

Plagiolepis  longipes,  associated  with 
Coccus  viridis  in  Dutch  E.  Indies. 
2S&'f  associated  with  Pentalonia 


nigronervosa  in  Philippines,  248; 

measures  against,  3^ 
Plagianotus  floralis,  bionomics  of, 

on  lucerne  in  Bulgaria.  225. 
I  Plagitmesus    erythrocephalus  (see 

Neoclytus  acuminatus). 
Plane  (see  Platanus). 
Plane  Tree  Scale  (sec  Stomacoccus 

piatani). 

Planesticus  migratorius,  destroying 
I  Macronoctua  onusta  in  U.S.A.,  2iL 
]  planicollis,  Lyctus. 
I  pianifrons,  Ephialtes. 
'  Plant  Diseases,  relation  of  insects  to, 
67,  96.  219.  220.  298.  528.  554. 
t      (See  Fungi  and  Virus  Diseases.) 

Plant  Pest  Legislation,  in  Australia, 
i  106i  509»  689^  613:  revision  of. 
I  against  introduction  of  Ceratitis 
capUata  into  Canada.  221;  in 
Ceylon.  559  ;  in  Fiji.  259;  against 
introduction  of  Aspidiotus  per- 
niciosus  into  Germany.  884;  in 
India,  259.  429.  588;  against 
introduction  of  Ceratitis  capitata 
into  Dutch  E.  Indies.  194 ;  in 
Mexico.  858;  in  Nyasaland.  887; 
against  Promecotheca  cumingi  in 
Philippines.  652;  in  U.S.A.,  22. 
79.  109.  207.  223.  272,  354,  544. 
547;  papers  on,  30^  79,  182,  271. 
380.  490.  524. 

Plant  Protection  Literature,  biblio- 
graphy of.  in  1929.  455. 

Plantain  {Plantago),  not  attacked 
by  Tipula  in  Germany,  514; 
Otiorrhynchus  sulcatus  on,  in 
Pennsylvania,  454. 455 ;  Cicadula 
sexnotata  and  yellows  disease  of, 
in  U.S.A.,  18. 

Plastenis  retusa,  on  willow  in 
Poland.  42. 

Plastosciara  perniciosa  (Cucumber 
Root  Fly),  measures  against,  in 
greenhouses  in  Britain,  601. 

piatani,  Stomacoccus. 

pi  at  a  noides ,  Drepanos  iphu  m. 

Platanus  spp.,  pests  of,  in  U.S.A., 
279.  209;  steam  spraying  of, 
with  kerosene,  3^ 

Platydema  nuciferae,  on  coconut  in 
Malaya,  52. 

Plafvedra  gossypiella  (Pink  Cotton 
Boll  worm),  in  Australia.  296. 29g; 
in  Belgian  Congo,  260.  528;  m 
Egypt,  196.  678:  nut  present  in 
Eritrea.  452;  in  Fiji.  55.  298  :  in 
Hawaii.  252:  in  India.  22i  55, 
198,  300.  448.  462;  in  Kenya, 
100.  469;  in  Korea.  190;  in 
Mexico,  62;  legislation  against, 
in    Mexico.    358;     removal  of 
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embargo  on  account  of,  in 
Nyasaland,  428 ;  in  Italian 
Somaliland,  496 ;  in  Sudan,  55« 
56,100.198^a2a:  in  Tanganyika, 
422;  in  U.S.A.,  62,  29,  109/ 309. 

813,  853,  m  457,  49L  546; 

legislation  against,  in  U.S.A.,  207 ; 
intercepted  in  California,  li; 
in  West  Indies,  223,  469; 
bionomics  and  factors  affecting 
attacks  of ,  9, 27,  56,  62,  109,  809. 
313, 462 ;  parasites  and  biological 
control  of,  55,  100,  198i  262,  298. 
469,  673  ;  other  mea^'-.r*- ,  against, 
?,  83, 196i  310,  313,  380.  457,  462. 
469.  528.  673 ;  Lepnioj  icrous 
larvae  resembling,  291,  423^ 
Platvedra   scutigera,   in  Australia, 

Platvedra  vilella,  on  cotton  in 
Morocco,  ^1;  bionomics  and 
distribution  of.  2S1m. 

piatyedrac ,  Apanteles. 

Platygastcr  leguminicolae ,  parasite  of 
Dasvneura  leguminicola  in  New 
York,  14. 

Platygaster  lineaius,  parasite  of 
Contarinia  pyrivora  in  Italy,  181. 

piatyhypenac,  Euplectrus. 

Platymetopius  frontalis,  P.  mag- 
dalensis  possibly  recorded  as,  in 
New  Jersey,  278. 

Platymetopius  hyalinus,  on  cran- 
berry' in  New  Jersey.  278. 

Platymetopius  magdalensis,  on  cran- 
berry in  New  Jersey,  277. 

Platyomus  lividtgaster,  predacious 
on  Aphids  in  Hawaii,  252. 

Platyparea  poeciloptera,  on  aspara- 
gus in  France,  288. 

Platypodids,  of  Samoa.  40^ 

Platyptilia  pusillidactyla,  destroying 
Lantana  in  Hawaii,  2SSL 

Platypus  cylindrus,  on  oak  in  Jugo- 
slavia, 4lL. 

Platyscelis  gages,  on  potato  in  W. 
Siberia,  53. 

Platysoma  punctigrrum,  bionomics 
of,  in  U.S..-\.,  442. 

Plebeius  acmon,  on  Astragalus  tri- 
floris  in  Texas.  682- 

plebeius,  Heteronychus. 

pleheja.  Cicada. 

Pltcoptera  reflexa,  new  parasites  of, 

in  Punjab,  ^ML 
piecopterae,  M icrogaster. 
Plectrocryptus    arrogans,  possibly 

parasitic  on  Enarmonia  diniana 

in  Germany,  484. 
Plegaderus   nitidus,   bionomics  of, 

in  U.S.A..  447,  448, 
Plesiocoris  rugt colli s,  m  Britain,  176. 


1   m.  mi  682^  in 

Holland.  514 :  on  apple.  176,  306, 
614,  625,  632i  on  black 
currant,  497.  626 ;  bionomics  of, 
305.  614 ;  measures  against.  176. 
497.  614.  625.  626.  632. 
Plestspa  nipa,  on  }\ipa  fruticans  in 
Malaya,  58. 

j  Plesispa  reichei,  on  \ipa  fruticans  in 
Malaya,  68. 

I  pleurale,  Eubadizon. 

'  pieuralis,  Eulimneria  {Limnerium). 

I  pleurostictus,  Leptostylus. 

i  Pleurotropis.  parasite  of  M icrobracon 
serinopae  in  Madras,  5^;  para- 
site of  Lonchaea  corticis  in  U.S.A., 

I  309. 

!  Pleurotropis  detrimentosus,  sp.  n., 
parasite  of  Perisierola  in  India, 
286. 

plexippus,  Danaida. 

I  Plinthus  caliginosus,   on   hops  in 
Britain,  228. 
Plodia  inter punctella.  in  dried  fruit 
in  Australia.  60i  198;  in  cocoa, 
etc..  in  Britain,  427;  in  stored 

I      products  in   Georgia,  4^;  in 

I  dried  bananas  in  Germany,  428; 
bionomics  of,  in  stored  grain  in 

j      Italy.  461;  in  honey  combs  in 

I      Ohio.  62Q;  on  figs  in  Turkey.  204. 

I      206 ;  natural  enemies  of,  199.  205. 

j      451,  620;  measures  against.  60. 
plorans,  Euprepocnemis. 
Plowrightia  morbosa.  Mineola  sci 

tulella  in  galls  of,  in  Idaho.  426. 
Plum,  684;    Saturniid  on,  in  S. 
Africa,  66Q;    Mar^arode^  brasi- 
liensis  on,  in  Brazil,  640;  pests 

;  of,  in  Britain,  460,  493,  497; 
pests  of,  in  Bulgaria,  95,  225; 
pests  of,  in  Canada,  117,  493; 
pests  of.  in  China,  192;  Para- 
tetranychus  pilosus  on,  in  Den- 

j  mark,  695 :  pests  of.  in  France, 
177,  288;  pests  of.  in  Germany, 
183.  486;  Eriophyid  on.  in  Italy 
and    Finland,    498;  Lecanium 

I      corni  on,  in  Jugoslavia.  224*  482. 

'  6QS.  629.  631 ;  new  mite  on,  in 
Holland,  96;  Diloba  coeruleo- 
cephala  on.  in  Malta,  262;  pests  of, 
in  Norwav,  698;  pests  of,  in 
Poland,  235.  493;  pests  of.  in 
Russia,  493,  606,  670;  Lepido- 

•  saphes  zlocistii  on,  in  Sinai,  54 ; 
Cydia  funebrana  on,  in  Switzer- 
land. 604;  pests  of.  in  Trans- 
caucasia. Iffl;  Hyponomeuta 
malinellus  on,  in  Turkev,  6  ;  pests 

'  of.  in  U.S.A..  20.  321  38.  279, 
376.  419.  476.  542.  580;  spray 
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schedule  for,  in  New  Jersey,  215 ; 
destruction  of.  against  Anastrepha 
ludens  in  Texas,  7fl» 

Plum  Curculio  (see  Conolrachelus 
nenuphar). 

Plum  Sawfly  (see  Hoplocampa  flava 
and  iL  fulvicornis). 

Plumbago  zeylanica,  Novius  car- 
dinalis  not  attacking  Icerya  pur- 
chasi  on,  in  Malta,  262* 

Plusia  (see  Phyfometra). 

Plutella  maculipennis  (cruciferarum), 
on  crucifers  in  Australia,  127, 128. 
290 ;  parasite  of,  in  Hawaii,  252 ; 
in  Latvia,  282 ;  in  New  Zealand, 
2SSki  in  Poland,  42;  measures 
against,  122. 

plutellae.  Angitia. 

pluvialis,  Malacosoma. 

Pnyxia  scabiei,  measures  against, 
on  cucumber  in  Britain,  601;  on 
potato  in  Ohio.  37i  551;  effect 
of  type  of  soil  on,  551, 

Poa  annua,  lead  arsenate  unsatis- 
factory against  white  grubs  on, 
in  U.S.A.,  223a 

Poa  pratensis,  pests  of.  in  Germany. 
188«  662;  Crambua  leterrellus  on, 
in  U.S.A.,  374 ;  relation  of 
Rhynchota  to  white  ear  of,  183, 

Poa  trivialis,  lead  arsenate  unsatis- 
factory against  white  grubs  on, 
in  U.S.A.,  223. 

Podagrica  {Nisotra)  uniformis,  not 
causing  leaf-crinkle  of  cotton  in 
Sudan,  634. 

podana,  Tortrix. 

Podtsma  pedestris.  in  W.  Siberia,  6. 

Podisus  maculiventris,  predacious 
on  noxious  insects  in  U.S.A.,  540, 
555.  585.  622;  breeding  experi- 
ments with,  6^ 

Podocarpus,  new  Tortricid  in  seeds 
of,  534. 

Podops  iurida  (see  Scotinophara). 

poectla,  Mormidea. 

Poecilocerus  piclus,  on  cotton  in 

Punjab,  22. 
Poecilocoris  latus  (Tea  Seed  Bug), 

bionomics   and    control    of,  in 

Assam,  532. 
poeciloptera,  Platyparea. 
Poeciloscytus  basalts,  effect  of,  on 

cotton  in  U.S.A.,  64. 
Poeciloscvtux  cognatxts,  on  beet  in 

\V.  Siberia.  522. 
Poecilus     coerulescens,  attacking 

Blitophaga   opaca   in  Germany, 

45fi. 

Poecilus  lepidus,   attacking  Blito- 
phaga opaca  in  Germany,  459. 
poecilus,  Dysdercus. 


j  poeonalis,  Lamproscma. 
Pogonochaerus  fasciculatus,  on  Pinus 
strobus  in  Prussia,  524. 
I  Poland,  cereal  pests  in.  47.  235. 267 ; 
miscellaneous  pests  in,  47^  236 ; 
orchard  pests  in,  47i  285.  493 ; 
Scolytids  in,  235,  323 ;  beneficial 
!      insects  in.  40. 237.  323. 
I  Polia  bicruris  (capsincola),  probably 
on  carnation  in  Germany,  662. 
Polia   cucubali,    on   carnation  in 
Germany,  663. 
I  Polia  dxssimilis  (see  P.  suasa). 
I  Polia  oleracea,  measures  against,  in 
greenhouses  in  Britain,  601;  on 
medicinal  plants  in  N.  Caucasus, 
670 ;  in  France,  523 ;  parasites 
of.  §23,  60L 
;  Polia  pi  si,  on  flax  in  Latvia,  214. 
■  Polia  suasa,  on  soy  beans  in  N. 
Caucasus,  620. 
poligraphus,  Polygraphus. 
Polistes,  nesting  in  bird  boxes  in 
Maryland.  163;    predacious  on 
Alabama  argillacea  in  West  Indies. 
300  ;  natural  enemy  of.  300. 
Polistes    aurifer,     predacious  on 
Pyroderces  rileyi  in  Hawaii.  252. 
Polistes    hebraeus,    predacious  on 
Pyroderces  rileyi  in  Hawaii,  252. 
politus,  Agrypnus  ;  Disphinctus. 
Pollard,  in  baits  for  fruit-flies,  197. 
i  421. 

,  Pollenia  rudis,  parasite  of  Dendro- 
'      limus  pini  in  Ukraine,  236. 
j  Pollination,  relation  of  insects  to, 
I     20.  43.  134.  382.  402. 
Pollmia  pollini,  on  olive  in  Sinai,  64. 
polonicus,  Margarodes. 
Polycaon  confertus,  on  fruit  trees  in 
California,  210. 
,  polychloros,  I'anessa. 
Polychnomyia  flavohalterata,  para- 
site oi  Amphicallia  spp.  in  Nyasa- 
land.  424. 
Polvchrosis,  parasitised  by  Secodella, 
214. 

Polvchrosis  botrana  (Vine  Moth), 
in  France,  233,  292,  365:  in 
Germany.  133,  326:  in  Italy.  46i 
in  Spain,  fil ;  in  Switzerland,  604 ; 
in  Transcaucasia.  122;  inter- 
cepted in  U.S.A..  110;  parasites 
of,  133,  233 ;  bionomics  of.  91^ 
!  604  ;  measures  against,  45^  292. 
365.  604. 

Polvchrosis  viteana  (Grape-berry 
Moth),  bionomics  of,  in  Delaware, 
229. 

Polyembryony.  in  insects.  322. 

polygonalis,  Mecvna. 

poiygoni,  Hypera  {Phytonomus) . 
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Polygonum  convolvulus,  Chaetocnema 
concinna  on,  in  W.  Siberia,  622. 

Polygonum  equiseti forme,  relation 
of,  to  Citrus  pests  in  Palestine, 
661, 

Polygonum  tinctorium.  Pyrausta 
nubtlalis  on,  in  Japan,  301. 

Polygraphus  poligraphus,  bionomics 
of,  in  Poland  and  Sweden,  884. 
521. 

Polygraphus  subopacus,  bionomics 

of,  on  spruce  in  Sweden,  S21. 
Polyhedral  Diseases,  of  Lepidoptera, 

8,130.691;  yeast  producing.  laO. 
Polynema    pratensiphaga.  sp. 

parasite  of   Lygus  pratensis  in 

Canada,  22. 
Polynesians,    Eulimneria  (Limne- 

rium). 

Polyphylla  crinita,  on  strawberry  in 

Washington,  &42. 
Polyphylla    decemlineata ,  on  fruit 

trees,  etc.,  in  Br.  Columbia.  112; 

on   strawberry   in  Washington. 

£42. 

Polyphylla  fullo,  in  Bes«;arabia,  133 ; 
in  Russian  Union,  86^  132,  240. 
270.  608;  in  Spain,  264:  m 
forests,  264,  270;  on  vines,  M, 
182.  133,  608;  tests  of  soil 
insecticides  on.  fiOfl. 

Polyrhachis  dives,  associated  with 
Coccids  on  Citrus  in  China,  820. 

polytes,  Papilio. 

pomaria,  Typhlocyba  (Empoa). 

Pomegranate,  Euxestis  dentula 
on,  in  Bokhara,  258;  Lepto- 
glossus  on,  in  California,  16; 
Icerya  aegyptiaca  on,  in  Ceylon, 
16fl;  Eriophyes  gtanati  on,  in 
Cyprus,  4_;  Acanthoderes  clavipes 
on,  in  Malta.  261 :  Aleurodes  on. 
in  Sinai,  64;  new  Coccid  on.  in 
Tanganyika.  820. 

pometaria,  Alsophila. 

pomi.  Aphis  ;  Setus. 

pomonana,  Carpocapsa  (see  Cydia 
pomonella). 

pomonella,  Cydia  (Carpocapsa)  ; 
Rhagoletis  {Trypeta). 

pomorum,  Anthonomus  ;  Typhlo- 
dromus. 

Pontania  proxima  (gallicola),  bio- 
nomics of,  on  Salix  spp.  in  Britain, 
280. 

Pontania  viminalis  (salicis),  experi- 
mental races  of,  on  willow,  692. 

Pontia  rapae  (see  Pieris). 

Popillia  japonica  (Japanese  Beetle), 
in  U.S.A.,  69.  71.  72,  79,  80.  109. 
112,  m  167.  207,  250,  272,  326, 
353,  354,  377,  380,  38L  387,  411. 


412.  413.  446.  491.  544.  546.  574. 
^  640.  644,  646,  687i  legisla- 
tion against  spread  of,  29;  cost 
of  quarantine  against,  645  ;  cold 
hardiness  in,  166.  Iffi^;  natural 
enemies  and  biological  control 
of,  80,  112.  207.  411j  other 
measures  against,  ^  71,  72,  250, 
272,  364,  377.  881,  387.  411.  412. 
413,446,644,547,  574.  640,  644. 
687 ;  digestive  tract  of,  216. 

popUliavora,  Tiphia. 

Poplar  (sec  Populus). 

Poppy  (see  Papaver). 

Popular  Names,  of  insects,  notices 
of  lists  of,  in  U.S.A.,  87,  630. 

populi,  Melctsoma  ;  Rhynchaenus 
{Orchestes). 

populitransversus,  Pemphigus. 

populnea.  Saperda. 

Populus  spp.  (Poplars),  adaptation 
of  Stilpnotia  salicis  to,  in  X. 
America,  343.  Si®.    (See  Aspen.) 

Porcellio  laevis,  traps  for,  in  U.S.A., 

m 

Pork  (Salted),  Dermestes  lardarius 
in,  in  Germany,  439. 

Porosagrotis  orthogonia,  bionomics 
_  and  control  of,  in  Montana,  622. 

porosus,  Anoplognathus. 

portentosus,  Br  achy  try  pes. 

Porthesia  producta,  on  cotton  in  E. 
Africa,  567  ;  synonymy  of.  567. 

Porthesia  stmilis  (see  Arctorms 
chrysorrhoea). 

Porthetria  dispar  (Gipsy  Moth),  in 
forests  in  Austria.  92;  in  Holland, 
162;  on  oak  in  Italy,  526 :  in 
Japan.  33;  bionomics  of,  in 
Jugoslavia,  47:  on  cork  oak  in 
Morocco,  86.  569 :  in  Quebec, 
466;  factors  affecting  outbreaks 
of,  in  Russia,  236 ;  in  Spain,  268. 
264.  827;   in  U.S.A.,  79,  109. 

164.  170,  212.  314,  353,  879.  880. 
894.  491.  544.  546,  569,        682 ; 

'  sex  maniU  .stations  of.  40;  Bac- 
terium thuringiensis  virulent  to, 
146;  natural  enemies  and  bio- 
logical control  of,  33,  85, 170,  327. 
669;  other  measures  against,  92. 
212.  314.  379.  394.  544.  681.  682. 
Porthetria  monacha  (see  Lyman- 
tria). 

Porto  Rico,  miscellaneous  pests  in, 

165,  325.  580:  beneficial  insects 
and  biological  control  in.  165. 
286. 

Portugal.  Scoliids  of.  322. 
Portulacaria  afra,  new  thrips  on,  in 
S.  Africa.  241. 
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poschingeri.  Pemphigus  (see  Proci-  ' 

philus  bumeliae). 
posticae,    Holocremnus ;  Hymeno- 

bosmina. 

posticus,  Micromus  ;    Notolophus  ; 
Phytonomus   (see    Hypera  vari-  . 
abilis). 

postvittana,  Tortrix. 

Potassium  Arsenate,  or  Arsenite, 
in  baits  for  cutworms,  3fi.  \ 

Potassium  Chloride,  reducing  effi-  i 
cacy  of  lead  arsenate  as  a  soil  | 
insecticide,  222- 

Potassium  Cyanide,  against  Atia, 
29  ;  possible  value  of  injection  | 
of.  into  oak  trees  against  Tortrix 
viridana,  9Q;  fumigation  with, 
against  wireworms.  24fi;  for 
generating  hydrocyanic  acid  gas 
iq.v.).  339,  34(L  •  I 

Potassium  Fiuoaluminate,  toxic  to 
Cydia  pomonella,  fi4fi. 

potassium  Fluosilicate,  method  of 
estimating  toxicity  of,  312;  com- 
patibilities of  arsenates  with,  ^ 

Potassium  Hydroxide,  spray  for-  I 
mula  containing,  fi5Q< 

Potassium  Nitrate,  effect  of  fertili- 
sers containing,  on  wireworms, 
512 ;  in  mixture  for  smudges,  412.  i 

Potassium  Oleate,  effect  of,  in  | 
sprays,  ^  649,  66(L  ' 

Potassium  Permanganate,  in  spray 
against  Aphids  and  Coccids,  261« 
282. 

Potassium  Sulphate,  reducing  effi- 
cacy of  lead  arsenate  as  a  soil  j 
insecticide,  222. 

Potassium  Sulphide,  in  formulae 
against  mites,  385.  8QQ.  I 

Potassium  Sulphocarbonate.  in 
spray  against  Coccids.  260. 

Potato.  Barathra  configurata  on,  in 
Alberta.  118;  pests  of,  in  Br.  , 
Isles,  L  461»  489,  503^  519,  520.  ' 
596,   667;  Agrotis  ypsilon  on. 
in    Burma,    192 ;   pests  of.    in  i 
Colombia,  13 ;  pests  of,  in  Belgian 
Congo,  260 ;  Eurydema  festivum 
on,    in    Cyprus,    5;  Psylliodes 
affxnts  on,   in   Denmark,   695 ;  ' 
Leptinotarsa  decemlineata  on,  in 
France,  828.  595;  pests  of.  in 
Madagascar,     186 ;     Acherontia  , 
atropos    on,    in    Malta,  262; 
Phthorimaea   operculella   on,  in 
Mauritius,    104;   P.  operculella 
on,  in  Mexico,  502;  legislation 
against    pests    of,    in  Mexico, 
^8;  pests  of,  in  New  Zealand, 
290.  291;  pests  of,  in  Norway,  , 


693;  pests  of,  in  Peru.  322,  456. 

581 ;  pests  of.  in  Poland,  47 ; 

pests   of.    in   Siberia,   48i  53; 

Rhynchites  bacchus  on.  in  Turkey, 

5;  pests  of,  in  U.S.A..  14,  15,  37, 

111.  204.  215.  219.  220,  221.  283. 

284.  372.  375.  378.  400.  480.  490. 

64L  66L  623,  64L  668,  715; 

insects  and  diseases  of,  1,  111,  215. 

219.  220.  221.  290.  872.  499.  503. 

519. 520. 662 ;  Pseudococcus  reared 

on,    for    breeding  Coccinellids. 

282,  569 ;  factors  affecting  injury 

to,  by  arsenicals.  28* 
Potato  Beetle,  Colorado  (see  Lep- 
tinotarsa decemlineata). 
Potato   Black  Leg   (see  Bacillus 

phytophthorus). 
Potato  Borer  (see  Epicaerus  cog- 

natus). 

Potato  Flea-beetle  (see  Epitrix 
cucumeris  and  E.  subcrinita). 

Potato  Leafhopper  (see  Empoasca 
fabae). 

Potato  Tuber  Moth  (see  Phthori- 
maea operculella). 

Potatoes,  as  baits  for  wireworms, 
166,  516;  for  trapping  woodlice, 
169. 

Powder  Post  Beetles  (see  Lyctus 
spp.). 

praefectata,  Orthoclydon. 

praetiosa,  Bryobia. 

Praon,  bionomics  of,  in  France.  566. 

prasina,  Chrysopa. 

prasinana.  Hyhphila. 

pratensiphaga.  Polynema. 

pratensis,  Bryobia  (.see  B.  prae- 
tiosa) ;  Lygus :  Oscinella. 

praticola,  Anomala. 

pratorum,  Meromyza. 

Prays  cttri,  on  Citrus  in  Philippines 
and  Palestine,  10§,  66L 

Prays  oleellus  (Olive  Moth),  in 
Cyprus,  4,  461 ;  measures  against, 
in  Georgia,  154;  in  Jugoslavia, 
133 ;  bionomics  of.  133. 154, 

Premnotrypes  solani.  bionomics  and 
control  of.  on  potato  in  Peru,  222. 

Prenolepis  bourbonica,  an  imported 
species  in  Florida.  680. 

Prenolepis  fulva,  Atta  not  eradicated 
by,  in  Brazil,  29. 

Prenolepis  tmparis,  fostering  Pseu- 
dococcus marttimus  in  California. 
711 ;  measures  against,  712. 

pretiosum,  Trichogramma. 

pretiosus,  TetracnemHS. 

Prickly  Cork  Tree  (see  Erythrina 
vespertilia). 

Prickly  Pear  (see  Opuntia). 

primttiva.  Protortonia. 
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Primrose,  Otiorrhynchus  sulcatus  on, 

in  Pennsylvania,  454* 
Primula,  susceptibility  of  varieties 

of,  to  Otiorrhx  nchus  sulcatus  in 

Br.  Columbia.  344. 
princeps.  Dirphya. 
principalis,  Phonoctonus. 
Priohium  cnrpitti  (see  Trypopitvs). 
Prionus  coriarius,  on  fig  in  Turkey, 

205. 

Prionus  insularis,  in  dead  spruce  in 
Japan.  IfiL 

prismaticus,  Labrorychus. 

Pristocera  armifera.  parasite  of 
Melanotus  in  New  Jersey,  112. 

Pristomerus  baumhoferi,  sp.  n^  para- 
site of  Rhyacwnia  frustrana  var, 
bushnelli  in  Nebraska,  115. 

Pristomerus  vulnerator,  variety  of, 
parasitic  on  Etiella  zinckenella  in 
X.  Caucasus,  97. 

privatus,  Schizocerus  (see  Stericti- 
phora  cellularts). 

Privet,  pests  of,  in  U.S.A..  17L  395. 
644. 

proboscideus,  Curculio. 
procera,  Oxyrrhepes. 
Prochiloneurus, 

Prociphtlus  bumeliae,  in  forests  in 
Germany,  627. 

Prociphtlus  imbricator  (BeechVVoolIy 
Aphis),  in  Connecticut,  548. 

Prociphilus  kuwanai,  food-plants 
of.  in  Japan.  571. 

Prococcophagus  orientalis  (see  Aner- 
istus  ceroplastae) . 

Proctacanthus,  attacking  honey  bees 
in  U  S  A.,  filfl. 

Prodenia  eridania  (see  Xylomyges). 

Prodenia  litura  (littoralis),  on  cotton 
in  Cevlon,  15fi;  food-plants  of,  in 
Egypt.  24L  67L  623 ;  on  vege- 
tables in  Dutch  E.  Indies  and 
Malaya.  194.  363 ;  food-plants  of, 
in  Nyasaland,  159,  423 ;  on  peas 
in  Philippines,  1Q8;  bionomics  of, 
159.  241.  423.  678;  measures 
against.  159,  363i  672,  673; 
Microbracon  serinopae  not  devel- 
oping on.  632. 

Prodenia  ornithogalli,  bait  for,  on 
cotton  in  Haiti.  554. 

producta,  Porthcxia. 

productus,  Paniscus. 

prognathana.  Eucosma  {Spilonota). 

Proisotoma  minuta,  on  sugar-cane  in 
Louisiana,  168. 

Promachus  fttchi,  attacking  honey 
bees  in  N.  America,  619 ;  bio- 
nomics and  control  of,  619. 

Promecotheca  cumingi,  compulsory 


measures  against,  on  coconut  in 

Philippines,  652. 
Promecotheca  reichei,  in  Samoa.  40. 
ProHomeuta   sarcopis,    on  Hydno- 

carpus  wightiana  in  Ceylon.  558. 
Prontaspis  citri  on  Citrus  in  China, 

320  ;  synonymy  of,  336. 
Prontaspis  yanonensis.  parasite  of, 

on  Citrus  in  China,  826. 
pronuba,  Agrotis  (Tryphaena). 
pronubava,  Tortrix. 
propinquus,  Triclistus. 
Propyl  Formate,  as  a  solvent  of 

rotenone,  689. 
Prorops  nasuta,  imported  into  Brazil 

against    Stephanoderes  hatnpei, 

466;    failure   to   establish,  in 

Dutch  E.  Indies,  31. 
prosapiaria,  Ellopia. 
Prospaltella,  parAsite  of  Chionaspis 

ceratoniae  in  X.  Africa,  85. 
Prospaltella   aurantii,    parasite  of 

Coccids  in  China  and  Texas,  320. 

624. 

Prospaltella  berlesei,  parasite  of 
Aulacaspis  pentagona  in  France, 
594. 

Pro!ipaltella  inquircnda,  parasite  of 

Parlatoria  pergandei  in  China,  320. 
Prospaltella  leucaspidis,  parasite  of 

Leucaspis  f>n<;illa  in  X.  .\frica  and 

France,  85^  5&4. 
Prostephanus    apax,    sp.    il^  on 

Thurberia  thespesioides  in  Arizona, 

463. 

Proteroiulus  fuscus,  economic  status 
of,  in  Britain,  625. 

Protoparce  quinquemaculata,  mea- 
sures against,  on  tobacco  in 
U.S.A..  2^ 

Protoparce  sexta,  parasites  of,  in 
U.S.A.  and  \V.  Indies.  ^5. 

Protoparce  sexta  jamaicensis,  bio- 
nomics and  control  of.  in  Jamaica, 
165. 

Protortonia  primitiva,  bionomics  of, 
in  U.S.A.,  456. 

Protostrophus,  on  maize  and  cotton 
in  S.  Africa,  527.  528;  measures 
against.  522. 

protuberans,  Dcndrosoter. 

Protyndarichus  coccidiphagus,  para- 
site of  Lecaniodiaspis  sardoa  in 
France.  595. 

proxima,  Pontania. 

proximus,  Ips  {S'eotomicus). 

pruininus,  Bruchus. 

prunastri,  Lecanium  {Sphaeroleca- 
nium). 

Prune.  Typhlocvba  australis  on.  in 
New  South  Wales.  32;  pests  of, 
in  U.S.A.,  78,  478^  573. 
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pruni,  Hyahpteriis  (see       arundi-  ^ 
7iis)  :   Magdalis  (see  A/,  ruficor- 
nis)  ;    Scolytus   (see  S.  wa/i)  ; 
Typhlodromus. 

prunianus,  Eriophyes  similis. 

prunijoliae,  Rhopalosiphum. 

PrutiHs,  pests  of,  in  Germany,  436  ; 
Caltroa  matsumotonis  on,  in  Japan, 
592. 

Prunus   cerasifera   pissardii,    Tis-  , 
cheria  gaunaceUa  on,  in  Italy,  268.  | 

Pntnus  maritima.  Aegeria  pictipes  . 
on,  in  U.S.A.,  58(L 

Prunus  melanocarpa,  Mineola  scitu- 
lella  on.  in  Idaho,  42fi-  j 

Prunus  padtis.  pests  of,  in  Russia,  i 
98.  ■ 

Prunus  pumila,  Disonycha  davisi 
on,  in  Canada.  112a  i 

Prunus  spinosa,  form  of  Hypono- 
weuta  padellus  on,  in  Britain.  ^2. 

Psallus  seriatus  (Cotton  Flea-hop- 
per), bionomics  and  effect  of 
feeding  of,  in  U.S.A.,  64,  810. 
472.  624;  measures  against,  624. 

Psara  bipunctalis,  Podisus  mact4li- 
ventris  predacious  on,  in  captivity 
in  Florida,  622. 

Psara  stultalis,  parasite  of,  in 
Malaya,  Iflfi. 

psarac,  M  icrogaster. 

psenes,  Blastophaga. 

Psephacttts  remiger,  in  dead  Fagus 
in  Japan,  IflL  ' 

pseudacori.  Aphthmia  coerulea. 

Pseudaonidia  baikeae,  on  kola  in 
Sierra  Leone,  23SL 

Pseudaonidia  duplex,  parasites  of, 
on  Citrus  in  China.  32SL 

Pseudaonidia  trilohitiformis.  mea- 
sures against,  on  coconut  in 
Seychelles,  lOJL 

Pseudo-flacherie.  in  silkworms,  691* 

Pseudo-scorpion  (see  Chelifer  scuip- 
turaius). 

pseudobrassicae.  Aphis. 

Pseudococcus,  new  parasites  of.  in 
Japan,  258 :  measures  against, 
on  sugar-cane  in  Queensland,  2IML 

Pseudococcus  adonidum,  P.  citri 
recorded  as,  in  Crimea,  182;  on 
coffee  in  Dutch  E.  Indies,  363; 
in  Pescadores  Islands.  83* 

Pseudococcus  boninsis  (Sugar-cane 
Mealybug),  introduced  into  Mis- 
sissippi, 880«  644 ;  Iridomyrmex 
humilis  associated  with,  645 ; 
measures  against.  645. 

Pseudococcus  brevipes,  on  imported 
fruits  in  California.  162;   food-  , 
plants  of.  in  Hawaii.  252^  258.  I 
254;    ants  associated  with,  on  , 


oil  palm  in  Sierra  I^one,  99; 
natural  enemies  of.  252,  254, 

Pseudococcus  bukobensis,  sp.  n^  on 
coffee  in  Tanganyika, 

Pseudococcus  citri,  on  Citrus  in 
China,  3^;  food-plants  of,  in 
Dutch  E.  Indies.  194.  862;  in 
Italy,  631;  on  coffee  in  Kenya, 
196 ;  food-plants  of,  in  Palestine. 
681 ;  on  vines  in  Russian  Union, 
182;  bionomics  of,  296.  681. 
661;  other  mealybugs  confused 
with.  132^  359. 

Pseudococcus  comstocki,  bionomics 
of,  on  Citrus  in  China,  8^ 

Pseudococcus  crotonis,  food-plants 
of,  in  Dutch  E.  Indies.  194^  363. 

Pseudococcus  cryptus,  on  coffee  and 
orange  in  Brazil.  859;  recorded 
as  P.  citri,  359. 

Pseudococcus  filamentosus,  on  Citrus 
in  China  and  Formosa,  2^;  on 
cotton  in  Hawaii.  252;  on  Citrus 
in  Punjab.  29;  natural  enemies 
of.  262,  320. 

Pseudococcus  gahani,  biological  con- 
trol of,  on  Citrus  in  California, 
77,  206,  282,  572:  Iridomyrmex 
humilis  associated  with.  77. 

Pseudococcus  lilacinus  (Coffee  Mealy- 
bug:),  possibly  in  Dutch  E.  Indies. 
862.  363:  biological  control  of, 
and  ants  associated  with,  in 
Kenya.  528,  529,  568*  569. 

Pseudococcus  longtspinus  (see  P. 
adonidum). 

Pseudococcus  mamillariae,  fumiga- 
tion of  Cereus  against,  in  Italy,  46. 

Pseudococcus  maritimus,  measures 
against,  on  pear  in  S.  Africa.  659; 
ants  associated  with,  on  vines  in 
California,  711* 

Pseudococcus  nipae,  Megalomus 
balachowskyi  predacious  on.  in  N. 
Africa.  85 ;  on  palms  in  hothouses 
in  Britain,  229. 

Pseudococcus  njalensis,  sp.  n^  on 
coffee  in  Sierra  Leone.  880. 

Pseudococcus  perniciosus,  preda- 
cious enemy  of,  on  coffee  in 
Tanganyika,  422. 

Pseudococcus  sacchari  (see  Triony- 
mus). 

Pseudococcus  virgatus  (see  Ferri- 
siana). 

Pseudococcus  vitis,  P.  citri  recorded 
as.  132.  631. 

Pseudogonatopus,  parasite  of  leaf- 
hoppers  in  Japan.  555* 

Pseudogvps,  destroying  locusts  in 
E.  Africa.  102* 

Pseudoholophylla    furfuracea.  on 
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sugar-cane  in  Queensland,  Sfil; 

measures  against.  362. 
pseudomagnoliarum.  Coccus, 
pseudosolani,  Myzus  (see  A/,  solani). 
Pseudotsuga  taxijolia  (Douglas  Fir). 

822;    ambrosia   beetle   on,  in 

California,  209 ;  grasshoppers  on, 

in  nurseries  in  Germany,  425; 

Megastigmus  spermolrophus  on, 

in  New  Zealand,  42& 
Pseudoxyleborus,  gen.  nov.,  fiSfi. 
Psila  rosac  (Carrot  Fly),  in  British 

Isles.  480;  in  Latvia,  282;  in 

New  York,  21S ;  in  Norway.  8^ ; 

bionomics  of,  in  Ontario,  536; 

on  celery,  fiOS ;  measures  against, 

Psophus  stridulus,  in  W.  Siberia,  fi, 
Psoralea     corylifolia,  Siomoptcryx 

subsecivella  on.  in  India.  444» 
Psorosina    hammondi  (Apple-leaf 

Skeletoniser).  in  Kansas,  182- 
Psyche    albipes,    parasite    of.  in 

Ceylon,  Iflfi. 
Psychophagus  otnnivorus,  parasite  of 

Achatodes  zeae  in  Wisconsin,  413L 
Psvlla  malt  (Apple  Leaf  Sucker),  in 

Br.    Isles,   ^  ^  869i  in 

Denmark,  43_l   in  France,  298; 

in    Germany,    182,    IM,  662^ 

embr>'omc  development  of, 

measures  against,  ^  298,  497^ 

020.  662«  669- 
Psylla  pyricola  (Pear  Psylla),  in  I 

Canada.  80.  307;  in  Italy,  4;  on 

apple  in  Norway,  ^3;  in  U.S.A., 

283.  404.  542 ;  measures  against. 

4,  80.  283.  3Q7»  404- 
Psyllacphagus   twayaensis,   sp.  n^ 

paraisite  of  Psyllids  in  Japan.  268. 
Psylledontus  viridiscutellatus,  sp.  n^^ 

parasite  of  Psyllids  in  Japan.  268- 
Psyllids,  classification  of,  568. 
Psvlliodes    ajffinis,    on    potato  in 

Denmark,  695. 
Psvlliodes      attenuata,  measures 

against,    on    hops    in  Czecho- 
slovakia, 266- 
Psylliodes  cupreata,  food-plants  of, 

in  W.  Siberia,  7^  522. 
Pterandrus  (see  Ceratitis). 
Pterolophia  zonaia,   bionomics  of, 

in  Japan,  192- 
Pteromalus,  parasite  of  Dendrolimus  ' 

punctatus  in  Formosa,  205- 
Pteromalus    bimaculaius,  Scolytid 

hosts  of,  in  Poland.  824. 
Pteromalus  brunnicans,  in  Poland, 

824 ;  Scolytid  hosts  of.  324- 
Pteromalus  capitatus,  Scolytid  hosts 

of,  in  Poland,  824. 


Pteromalus  puparum.  parasite  oi 
Pieris  brassicae  in  Poland,  ^2. 

Pteromalus  suspensus,  Scolytid  hosts 
of.  in  Poland,  324. 

pterophori,  Pimpla  (Epiurus). 

Pteroptrix  maskelli,  parasite  of 
Rhinocola  eucalypti  in  New 
Zealand.  428. 

Pterostichus,  predacious  on  wire- 
worms  in  Siberia,  48- 

Ptcrostichus  melas  var.  italicus,  pre- 
dacious on  Conorrhynchus  men- 
dicus  in  Italy,  581. 

Pterostichus  microcephalus ,  preda- 
cious on  Scotinophara  lurida  in 
Japan,  5^ 

Pterostichus  niger,  parasite  of.  3^ 

Ptilineurus  marmoratus,  bionomics 
and  control  of,  in  Japan,  614- 

ptilinoides,  Oligomerus. 

Ptilinus  pectinicornis,  infesting  tim- 
ber in  Russia  and  Germany,  188. 
439;  characters  of,  188 ;  mea- 
sures against,  Iffl- 

ptilodelta,  Pyroderces. 

Plmus  fur,  measures  against,  in 
opossum  skins  in  New  Zealand, 
196;  in  stored  products  in  \V. 
Siberia.  58. 

Ptinus  raptor,  in  beehives  in  Ger- 
many, 182- 

Ptinus  tectus,  in  stored  cacao,  etc., 
in  Britain,  126;  in  paprika  pepper 
in  Germany,  182. 

Ptosima  undecimmaculata  (novem- 
maculata),  bionomics  of,  in  Malta 
and  Italy,  261. 

Ptychomyia  remota.  establishment  of, 
against  Levuana  iridescens  in 
Fiji,  510.  612 ;  parasite  of  Artona 
catoxantha  in  Malaya,  612;  re- 
lation of.  to  gap  in  sequence  of 
generations  of  host,  612 ;  pos- 
sibly liable  to  attack  by  Brachy- 
meria  obscurata,  11. 

Ptychomyia  selecta.  parasite  of  saw- 
flies  in  U.S.A.  and  Europe,  3^; 
synonymy  of,  249. 

puberula,  Agonoscelis. 

pubescens,  Chrysobothris ;  Exocho- 
mus  :  Kermes  ;  Lyctus  ;  Seoch- 
mosis  (Dilachnus)  ;  Ophonus 
(Harpalus). 

pubicollis,  Hoplia. 

puera,  Hyblaea. 

puerilis.  Ichneumon  (see  AmblyteUs 

velox). 
pugetanus,  Nudobius. 
pulchella,  Utetheisa. 
pulchellata,  Eupithecia. 
pulcherrinium,  Colasposoma  (see  C. 

auripenne). 
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pulcherrimus.  Phytodietus. 
pulchriceps,  Afrsocomys. 
pulchricornis,  Meieorus. 
ptilchripennis,  Rhopalicus. 
Pullus  (see  Scymnus). 
pulverea,  Holcocera. 
puiverulenta,      Taeniocampa  (see 

Mottima  cruda). 
pulverulentus,  Blapstinus. 
Pulvex,  for    top-dressing  against 

Busseola  fusca,  IfflL 
Pulvinaria,    new   parasite   of,  in 

Japan.  258. 
Pulvinaria      acericola  (Cottony 

Maple  Leaf  Scale),  in  Michigan, 

528. 

Pulvinaria  amygdali  (Cottony  Peach 

Scale),    measures    against,  in 

Ontario,  80. 
Pulvinaria  camelicola,  new  parasite 

of,  in  Japan,  258. 
Pulvinaria  cellulosa,  parasites  of,  on 

Citrus  in  China,  320. 
Pulvinaria  horii,  new  parasite  of,  in 

Japan,  258. 
Puhxnaria  mesembryanthemi,  para- 
sites of,  in  N.  Africa  and  France, 

85.  585. 
Pulvinaria  vitis,  parasite  of,  in  N. 

Africa,  85;  on  ornamental  trees 

in  Michigan,  538. 
Pulvinaria  vitis   var.  ribesiae,  on 

currant  in  Britain,  4fiL 
pumila,  Fenusa  ;  Semiothisa, 
pumilionis,   Chlorops  (see   C.  tae- 

niopus) . 

Pumpkin,  Epilachna  chrysotnelina 
experimentally  fed  on,  in 
Germany.  382 ;  Diaphania 
hyalinata  on,  in  Jamaica,  126; 
Phorbia  cilicrura  on,  in  Japan, 
191 ;  Megymenum  brevicorne  on, 
in  Malaya,  259 ;  Tiracola  plagiaia 
on,  in  (Queensland,  465. 

Pumpkin  Borer  (see  Diaphania 
hyalinata). 

punctata.  Hypera  ;  Xanthopimpla. 

punctatum,  Anobium. 

punctatus,  Andricus  ;  Dendrolimus 
{Metanastria)  ;  Pentodon  ;  Rha- 
cognathus. 

puncticollts,  Syagrus. 

punctifera,  Elimaea. 

puncti/eralis,  Dichocrocis  ( Cono- 
gethes). 

punc tiger,  Cletus. 

punctigerum,  Platysoma. 

punctiventris,  Bothynoderes  ( Cleo- 
nus). 

punctoria,  Angitia  {Inareolata). 
punctularis,  Remigia. 
punctulata,  Pheidole. 


1  punctulatus.  Erromenus. 
;  punctum,  Stethorus. 

Punica granatum  (see  Pomegranate). 

punicae,  Lepidosaphes. 

Punjab,  miscellaneous  pests  in,  27^ 
I  462 :  beneficial  insects  in,  27« 
I     28,  66,  636. 

puparum,  Pteromalus. 

purchasi,  Leery  a. 

purpureus,  Phragmatoecia. 

pusana,  Laccifer. 

pusilla,  Agromyza  ;  Leucodiaspis 
(Leucaspis)  ;  Oscinella  ;  Rhizo- 
pertha  (see  R.  dominica). 

Pusillidactyla,  Platyptilia. 

pusillus.  Aphanomerus  ;  Dasus 
( Gonocephalum) . 

pustulans,  Asterolecanium. 

pustulata,  Mylabris. 

Puto  barberi,  synonym  of,  ^SSL 

Pycnoscelus  surinamensis,  on  pine- 
apple in  Hawaii,  253. 

Pygmaeus,  Cephus  ;  Coccotrypes  ; 
Scolytus  ( Eccoptogaster) . 

Pyracmon  lucidus,  parasite  of 
Tetropium  gabrieli  in  Central 
Europe,  24. 

Pyracmon  xondiformis,  parasite  of 
Tetropium  fuscum  in  Central 
Europe,  24. 

Pyracmon  xoridoideus,  parasite  of 
Tetropium  fuscum  in  Central 
Europe,  24. 

Pyralis  farinalis,  Trichogramma 
japonicum  reared  on,  in  Japan, 

Pyrameis  cardui,  measures  against, 

on  lupins  in  Hungary,  42. 
Pyrausta  nubilalis  (European  Corn 
Borer),  in  Canada,  109i  118,  119, 
120.  326;  legislation  against,  in 
t  Ontario,  119;  not  injurious  in 
I  Egypt,  816;  in  Central  Europe, 
40.  47.  87»  95.  147-151,  225.  267, 
268. 811, 828. 869 :  in  Formosa.  8 ; 
in  France,  233.  2^;  in  Germany, 
267.  458 ;  m  Japan,  286,  301 ; 
in  Russian  Union,  145.  321.  607 ; 
in  Spain,  8fij  in  U.S.A.,  19,  37, 
38.  75,  76. 109, 119.  248. 249.  268. 
802,826,353.  377,  380,  398.  418. 
491.  544,  546.  551 ;  bionomics  of, 
88,  109,  118,  14L  145i  225,  267. 
I  801.  458.  552 ;  varieties  and  con- 
ditions of  maize  in  relation  to,  88. 
76,  119,  14L  142,  24?i  662i  mis- 
cellaneous food-plants  of,  47,  95, 
141. 142. 147.  233.  268.  301.  311 ; 
parasites  and  biological  control 
of.  8.  40.  118.  120.  146.  146. 
147.  149.  151.  200,  225.  265. 
286.  302>  323.  369.  384.  440.  602; 
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experiir.cnts  vith  bacteria  against, 
142,  141,  liti.  K5, 148,  207.  256. 
298.  882;  m..  rion  of  Metar- 
rhizium  anisopliae  against,  151. 
682 ;  other  measurf»s  against,  19. 
76.  119.  142.  147,  248.  268.  801. 
877,380^8^418,1:52;  anatomy 
of  larva  of.  207 ;  technique  of 
rearing,  149. 

Pyrausta  salentialis,  on  maize  in 
Malaya  and  Dutch  E.  Indies,  68, 
194.  868. 

Pyraustae,  Angitia. 

Pyrethrins,  active  principles  of 
pyrethrum.  486,  498,  653,  646, 

Pyrethrol,  use  of.  against  wire- 
worms  and  Aphids,  410* 

Pyrethrum,  as  a  repellent  for  ants 
in  houses.  546 ;  against  Aphids, 
246,  356,  372,  490,  596,  fifiii 
against  other  Khynchota,  882. 
866.  404 ;  cars,  etc.,  sprayed  with, 
against  Ceratitis,  21;  against 
Coleoptera,  17, 248,  846,  365,  877. 
386.  396.  410.  498.  551.  582.  596. 
622 ;  unsatisfactory  against 
Collembola  in  mushroom  beds, 
^9;  against  Lepidoptera,  28. 
108.  274.  365.  378.  405.  406.  558. 
606  ;  against  locusts,  101;  against 
mites.  246.  596 :  against  thrips, 
682;  dusting  with.  246.  378. 699 ; 
carriers  for.  878 ;  preparation  of 
sprays  and  extracts  of,  856.  377« 
486,  498,  596 ;  formulae  con- 
taining. 352.  372.  878.  404.  410. 
498.  604 ;  and  lead  arsenate. 
274 ;  and  nicotine,  QQ4 ;  and  oils, 
103,  388.  405^  406i  490 ;  and  soap, 
17,  lOL  346,  352,  366,  3;^  406, 
410.  582.  604;  incompatibility  of 
soap,  etc..  with,  488;  effect  of 
time  of  harvesting,  etc.,  on  effi- 
ciency of,  639 ;  cause  of  cessation 
of  toxicity  of,  558 ;  other  insec- 
ticides compared  with.  108.  246, 
846.  596. 

Pyretorum,  Saturnia. 

Pyri,  Dasyneura  ;  Eriophyes  ; 
Phyllobius. 

Pyricola,  Inostemma  ;  Psylla  ; 
Tridytnus. 

Pyridine,  derivatives  of.  as  contact 
insecticides,  558.  648 ;  in  pre- 
paration of  derris  and  pyrethrum 
insecticides.  877,  5!^ ;  action  of, 
in  sprays,  6^;  in  mixtures  for 
protecting  timber  and  books 
against  pests,  42,  612^ 

Pyriformis,  Pemphigus  (see  P.  bur- 
sartus). 

Pyrilla,  parasites  and  control  of. 


on  sugar-cane,  etc.,  in  Punjab, 

28.  468 ;  not  transmitting  mosaic. 
;  mercury  amalgam  destroying 

eggs  of,  30. 
Pyrilla  abcrrans,  measures  against, 

on  sugar-cane  in  Bengal, 
Pyrilla  perpusilla.    bionomics  of, 

on  sugar-cane  in  Punjab,  28. 
pyrillae.  Dryinus. 
pyrina.  Zeuzera. 
pyrivora,  Contarinia  (Diplosis). 
Pyroderces   amphisaris,    on  maize 

in  .Malaya,  58. 
Pyroderces  ptilodelta,  on  coconut  in 

Malaya,  52. 
Pyroderces  rilevi,  bionomics  of,  in 

Hawaii,  262,  253,  262. 
Pyrophorus,   predacious  on  other 

wireworms  in  Cuba,  166, 
Pyrops  dohrni,  on  Desmodium  het- 

erocarpum  in  Ceylon,  156* 
Pyrrhocoridae,  catalogue  of,  1Q8* 
F^rrolidine,  derivatives  of,  as  con- 
tact insecticides,  553. 
Pyrus  japomca,  Erwsonia  lanigerum 

on,  in  France,  564. 
Pyrus  sieboldi,  Eriosoma  lanigerum 

on,  in  Japan,  613. 


Q. 

quadrata,  Piesma. 
quadridens,  Ceuthorrhynchus . 

i  quadridentatus.  Ascogaster. 
I  quadngibbus,  Tachypterellus. 
\  quadrimaculatus,    Bruchus :  Mono- 
chamus. 

'  quadrimaculella,  Incurvaria  trimacu- 

lella. 

i  quadripustulata,  Winthemia. 
quadripustulatus,  Exochomus. 
quadrivittata,  Hyperaspis. 

I  Quailpea  (see  Strophostyks  helvola). 
Quarantine,  Heliothrips  fasciatus 
intercepted  in.  in  Hawaii,  468; 
SUphanoderes  hampei  intercepted 
in,  in  S.  India,  705;  pests  inter- 
cepted in,  in  U.S.A..  15,  110, 

I     171.  204.  458.  544* 

,  Quassia,  spraying  with,  against 
carrot  Psyllids.  281. 

;  Quebec,  Porthetria  dispar  in,  455. 
Queensland,  cotton  pests  in,  296 ; 
sugar-cane   pests   in,  106. 

\     825.  841.  359^61.  362.  464.  591. 

I      704 :  Tirachola  plagiata  in,  465- 

I  462;  pests  of  vegetables  in,  562; 
beneficial  insects  in,  106,  425. 
466. 467 ;  legislation  against  intro- 
duction of  pests  into,  106, 
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quetcana,  Carcina. 
Quercus  (see  Oak). 
Quercus  agrifolia.  Mouarthrum  spp. 

on.  in  California,  209. 
Qtiercus    ilex,    not    attacked  by 
\vgmia  phaeorrhoea  in  Spain, 

Quercus  lobata,  Monarthrum  spp,  on, 
in  California,  20^ 

Quercus  marilandica,  pines  planted 
among,  against  Rhvacionta  frus- 
trana  in  U.S.A.,  3lk 

Quercus  rubra,  Cokophora  salmani 
on.  in  Maine,  2S. 

quercus,  Lasiocampa ;  Lecaniodi- 
aspis :  Marumba ;  Rhynchaenus 
( Orchestes) . 

querulus,  Laemosaccus . 

Quince.  Margarodes  brasiliensis  on, 
in  Brazil,  ;  Zeuzera  pyrina  on, 
in  France,  177 ;  Lecanium  corni 
on,  in  Jugoslavia,  fiQfi;  Cydia 
molesta  on.  in  Ontario.  128 ;  C. 
ponwnella  on.  in  Palestine,  fi^; 
Magdalis  ruficornis  on,  in  Uk- 
raine, 6Qfi;  C.  molesta  on,  in 
U.S.A..  38.  418,  542.  55SL 

Quince,  Japanese  (see  Pyrus 
japonica). 

quincuncialis,  Heterotactis. 

Quinoline,  as  a  repellent  for  Popillia 
japonica,  447. 

quinquemaculata.  Protoparce. 

quinquepunctata,  Phytodecta. 

Quippelachnus,  new  name  for.  512. 


R. 

radicicola,  Ripersia  ;  Seochmosis 
{Dilachnus). 

Radish,  Lixus  ascanii  on,  in  Bul- 
garia, 225;  Eurydema  okraccum 
on,  in  Germany,  687 ;  Hellula 
undalis  on,  in  Malaya,  262 ;  pests 
of,  in  Russian  Union,  49i  52,  54^ 
9Q;  Phorbia  brassicae  and  bac- 
terial rot  of,  in  U.S.A.,  SffiQ. 

Ragi  (see  Ekusine  coracana). 

Ragweed  (see  Ambrosia  arkmisiae- 
folia). 

Ragwort  (see  Senecio  jacobaea). 

Raisins  (see  Fruit,  Dried). 

rama,  Callicratides. 

ram idulus,  Henicospilus. 

rapat,  Diaerclus ;  Pieris  {Pontia). 

rapax,  Aspidiotus. 

Rape,  Entomoscelis  adonidis  on,  in 
Bulgaria,  ^6,  327:  Meligethes 
aeneus  on,  in  France,  300 ;  Eury- 
dema okraceum  on,  in  Germany, 


622;  Pluklla  macttlipennis  on,  in 
New  Zealand,  ^Q;  Phorbia  spp. 
on,  in  Russia,  238;  M.  aeneus  on, 
in  Siberia,  49 ;  Aphids  and 
mosaic  of,  in  U.S.A.,  350 :  sug- 
gested use  of.  to  attract  predators 

I      of  citrus  aphis  in  Florida,  246 ;  as 
a  cover  crop  in  vineyards  against 
cutworms,  283. 
Rape  Blossom  Beetle  (see  Melt' 
gethes  aeneus) . 

!  Rape  Oil  (see  Oil.  Rape). 

'  Raphanus       raphanistrum  (see 
Radish). 

I  rapidus.  Adelphocoris. 
raptor,  Ptinus. 

Raspberry,  Byturus  tomentosus  on, 
in  Britain.  498.  596.  622 ;  pests  of, 
in  Czechoslovakia.  ^  152;  B. 
tomentosus  on,  in  France, 
pests  of,  in  Norway,  693.  694: 
'     pests  of,  in  Ontario,  128,  537; 
B.  tomentosus  on.  in  Poland.  47; 
Anthonomus  rubi  on,  in  Sweden, 
694;  pests  of.  in  U.S.A..  71.  187, 
i      588.  589.  542 ;  Aphis  rubtcolu  and 
'      diseases  of.  71;  insecticides  and 
injury  to,  1^ 
Raspberry   Beetles    (see  Byturus 

tomentosus  and  B.  unicolor). 
Raspberry  Cane  Borer  (see  Oberea 
I      bimaculata) . 

Raspberry  Cane  Borer,  Red-necked 
I      (see  Agrilus  ruficollis). 
Raspberry  Sawfiy  (see  Monophad- 
nus  rubi). 
I  Raspberry  Weevil  (see  Anthonomus 
I  rubi). 

I  ratzeburgi,  Scolytus  {Eccoptogaster). 
Ravenala,   Pentalonia  nigronervosa 

on,  21. 
rayncri,  Calloodes. 
reaumurana,    Cydia  (Laspeyresia) 

spkvdana. 
rectanguiala,  Chloroclystis. 
recticollis,  Dereodus. 
recurvalis,  Hymenia. 
Recurvaria  nanella,  feeding  habits 

of,  682. 

I  Red -banded  Leaf-roller  (see  Eulia 
velutinana). 
Red-legged  Earth  Mite  (see  Pen' 
i      thakus  destructor). 
i  Red-necked  Cane  Borer  (see  Agrilus 
ruficollis). 
Red -ringed  Mango  Caterpillar  (sec 

Noorda  albuonalis). 
reflexa,  Pkcoptera. 
reichei,  Pksispa  ;  Promecolheca. 
remiger,  Psephactus. 
;  Remigia  punctularis  (repanda,  auct. ) 
i      new  parasite  of,  in  Argentina,  2fta 
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Remigia  undala,  on  derris  in  Malaya. 
5& 

remota.  Ptychomyia. 

rendalli,  Chrotogonus. 

repanda,  auct..  Remigia  (see  R. 
punctularis). 

repieta,  Drosophila. 

Repsimus  aeneus,  on  sugar-cane  in 
Queensland,  361. 

Resin,  in  mixed  sprays.  340,  65Q; 
and  methylated  spirit,  against 
Eriosoma  lanigerum,  568 ;  in 
mixture  for  treating  bands  against 
Pheidole,  66fi ;  and  castor  oil,  for 
trapping  Popillia  japontca.  644; 
formulae  containing,  568.  566, 
644.651L 

Resin  Fish -oil  Soap  (see  Soap, 
Resin  Fish-oil). 

reticulatus,  Acanthocinus. 

Reticulitermes,  measures  against,  in 
timber  in  U.S.A.,  TQft. 

Rtticulitermes  flavipes,  in  furniture 
and  timber  in  Michigan,  642. 

Reticulitermes  hesperus,  in  timber  in 
California, 

Reticulitermes  lucifugus,  on  vines  in 
France,  238 ;  bionomics  of,  in 
Jugoslavia,  fifi. 

retusa,  Plastenis. 

reunitor,  Ichneutes. 

Reviews  : — Acqua  (C),  The  Mul- 
berry Silkworm,  511 ;  Boden- 
heimer  (F.  S.),  The  Insect  Pest 
Fauna  of  Palestine.  With  par- 
ticular Regard  to  the  Chief  Pests 
of  the  Mediterranean  Region, 
495:  Boselli  (F.),  Catalogue  of 
Injurious  Insects  and  their  Para- 
sites recorded  in  Italy  from  191 1- 
1Q25.  45;  Brain  (C.  K.).  Insect 
Pests  and  their  Control  in  South 
Africa,  56 ;  Eltringham  (H.), 
Histological  and  Illustrative 
Methods  for  Entomologists,  4fl6; 
Friederichs  (K.),  The  Basic  Prob- 
lems of,  and  Laws  governing, 
Applied  Agricultural  and  Forest 
Zoology,  especially  Entomology, 
882 :  Imms  (A.  D.),  General 
Textbook  of  Entomology,  225; 
Imms  (A.  D.),  Recent  Advances 
in  Entomology,  69Q;  McDonald 
(J.  H.),  Coffee  Growing,  with 
special  Reference  to  East  Africa, 
127;  Nevskii  (V.  P.).  A  brief 
Guide  to  the  Methods  of  Control 
of  agricultural  Pests  in  the  Uzbek 
Soviet   Republic,   700;  Paillot 


(A.),  Traits  des  maladies  du  ver  h. 
soie,  691:  Petrov  (A.  L),  Short 
Manual  for  the  Collection  of 
Information  on  Pests  of  cultivated 
Plants  and  their  Control, 
Sakharov  (N.),  Injurious  Noctuids 
and  their  Control,  ^7 ;  Scheidter 
(F.),  The  Aphids  and  Coccids  of 
our  Conifers,  687 ;  Schmiede- 
knecht  (O.),  The  Hymenoptera  of 
North  and  Central  Europe,  216; 
Schoenichen  (W.),  A  practical 
Handbook  on  biological  and 
ecological  Entomology,  213 ; 
Stark  (N.),  The  Enemies  of  the 
Forest,  526 ;  Takahashi  (S.), 
Insect  Pests  of  Fruit  Trees,  6^; 
Tothill  (J.  D.),  Taylor  (T.  H.  C.) 
&  Paine  (R.  W.),  The  Coconut 
Moth  in  Fiji,  510:  Weber  (H.), 
Biology  of  the  Hemiptera,  430; 
Weed  (C.  M.).  Insect  Ways,  322; 
Williams  (C.  B.),  The  Migration 
of  Butterflies.  69L 

Rhabdepyris  zeae,  probably  para- 
sitic on  Coleopterous  grain  pests 
in  Indiana  and  W.  Africa.  285< 

Rhabdocnemis  obscura  (Sugar-cane 
Borer),  establishment  of  parasites 
of,  in  Hawaii,  58& 

Rhabdophaga  htterobia,  susceptibility 
of  varieties  of  willow  to,  in 
Britain,  668. 

Rhabdophaga  saliciperda,  on  willows 
in  Britain,  668. 

Rhabdophaga  terminalis,  on  willows 
in  Britain,  668. 

Rhacognathus  punctatus,  predacious 
on  Phaedon  cochleariae  in  Russia, 
2^ 

Rhagium,  types  of  tunnels  caused 
by.  268. 

Rhagium  bifasciatum,  on  Abies 
pectinata  in  Spain,  264. 

Rhagium  mordax,  in  forests  in  W. 
Siberia.  53. 

Rhagoletis,  revision  of,  in  N.America, 

Rhagoletis  boycei,  sp.  ru,  on  walnut 

in  U.S.A.,  491. 
Rhagoletis   cerasi,    bionomics  and 

control  of,  on  cherry  in  Bulgaria 

and  France,  226,  £^ 
Rhagoletis    cingulata    and  fausta 

(Cherry  Fruit-flies),  in  Ontario, 

80:   in  U.S.A..  322,  446,  491; 

measures  against,  80*  446. 
Rhagoletis  juglandis*  (Walnut  Husk 

Fly),  in  U.S.A.,  15,  20,  20L  491; 


•Records  of  R.  juglandis  in  California  (pp.  15j  20,  201)  are  misidentifications  and 
refer  to  R.  suavis  compUta. 
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bionomics  of,  201 ;  measures 
against,  liL 
Rhagoletis  pomonella  (Apple  Mag- 
got), in  Ontario,  80»  128;  in 
U.S.A..  276.  285,  322,  377,  380. 
458.  491,  645,  686;  biological 
race  of,  on  blueberry',  377,  692; 
on  snowberry,  285 ;  bionomics  of, 
123,  285.  6^;  measures  against, 

80.  123,  276.  377.  «8,  645. 

686. 

Rhagoletis  suavis,  in  U.S.A.,  491-  j 
Rhagoletis  suavis  compieta*  (Walnut  i 

Husk  Fly),  in  U.S.A.,  211. 
Rhagoletis   symphoricarpi    (see   R.  j 

pomonella).  I 
Rhaphidopaipa    (Aulacophora)    ab-  i 

dominalis,  on  cucurbits  in  Punjab, 

Rhaphidopaipa  femoralis,  bionomics 

of,  in  Japan,  591 ;  on  vegetables 

in  Korea,  19(L 
Rhaphidopaipa  sitnilis  (see  Ceratia). 
Rhaphitelus  ladenbergi,  in  Poland, 

323;  parasite  of  Scolytids,  323. 
Rhegmoclema  atrata,  in  fruits  in 

California,  TliL 
Rhembobius  abdominalis,  parasite  of 

bulb  flies  in  U.S.A.,  11&. 
Rheum  tanguticum  (see  Rhubarb). 
Rhigopsidius  tucumanus,  bionomics 

and  control  of,  on  potato  in  S. 

America,  322. 
rhinoceros,  Oryctes. 
Rhinocola  eucalypti,  parasite  of,  on 

Eucalyptus  in  New  Zealand,  428.  j 
Rhinoncus  pericarpius,  bionomics  of, 

on  hemp  in  Japan,  556. 
Rhizobius  ventralis,  predacious  on 

Pseudococcus  spp.  in  Hawaii,  252. 
Rhizoctonia,  Epitrix  cucumeris  asso- 
ciated with,  on  potato  in  Colorado, 

216. 

Rhizoglyphus  echinopus,  on  potato 
in  Norway,  693- 

Rhizoglyphus  hyacinthi,  on  hyacinth 
in  Germany,  504 ;  bionomics  of, 
on  onions  in   Russia,  96;    on  ^ 
narcissus    bulbs    in  Wisconsin, 
574;  measures  against,  96,  524. 

Rhizoglyphus  phylloxerae,  on  pine-  j 
apple  in  Hawaii,  253.  | 

Rhizopertha  dominica  [pusilla), 
methods  of  protecting  stored 
grain  against,  in  India,  30 ;  un- 
satisfactory for  breeding  Tricho- 
gramma,  590. 

Rhizotrogus  pallens,  measures 
against,  on  sugar-cane  in 
Mauritius,  559.  I 

(18300) 


Rhodesia,  Northern,  cotton  pests 
and  their  natural  enemies  in. 
298. 

Rhodesia,  Southern,  Citrus  pests  in, 
633,  701;  Coccids  of,  88,  208 ; 
cotton  pests  in,  297,  528 ;  maize 
pests  in,  297.  532;  pests  and 
diseases  of  tobacco  in,  581«  fiSfi; 
beneficial  insects  in,  297,  298; 
Ephestia  elutella  not  found  in, 
582. 

Rhodobaenus  tredecimpunctatus,  on 

sunflower  in  Missouri,  644- 
Rhodoneura  myrsusalis,  on  Achras 

sapota  in  Malaya,  58. 
Rhodoneura  myrtaea,  on  Palaquium 

gutta  in  Malaya,  5iB. 
rhodopensis,  Phyllobius. 
Rhodophaea  suavella,  bionomics  of, 

on  Cotoneaster  in  Austria,  604. 
Rhogas,  parasite  of  Epiglaea  apiata 

in  New  Jersey,  222. 
Rhogas     circumscriptus,  possibly 

parasitic  on  Enarmonia  diniana 

in  Germany,  484. 
Rhogas   testaceus,   parasite  of,  in 

Punjab,  22. 
Rhopalicus  pulchripennis,  parasite 

of  Pissodes  strobi  in  U.S.A.,  247. 

309- 

Rhopalicus  suspensus  (see  Ptero- 
malus). 

Rhopalosiphoninus  tulipaella,  on 
tulip  in  Britain,  331 ;  not  trans- 
mitting breaking  disease,  331. 

Rhopalosiphum  dianthi  (see  Myzus 
persicae). 

Rhopalosiphum  kiku,  sp.  on 
Chrysanthemum  in  Japan,  521. 

Rhopalosiphum  prunifoliae,  on  apple 
and  cereals  in  U.S.A.,  37,  162. 

Rhopalosiphum  viciae  (see  Amphoro- 
phora). 

Rhoptrocerus  xylophagorum,  Scolytid 

hosts  of,  in  Poland,  824. 
Rhoptromeris  (see  Eucoila). 
Rhubarb,    Noctuids    on,    in  N. 

Caucasus,  620. 
Rhyacionia,  parasitised  by  Secodella, 

214. 

Rhyacionia  buoliana  (Pine  Shoot 
Moth),  parasites  of,  in  Britain, 
229,  590;  in  Spain,  264;  poss- 
ible recovery  from  parasitism  in, 
229- 

Rhyacionia  duplana,  on  conifers  in 

Spain,  ^4. 
Rhyacionia    frustrana    (Pine  Tip 

Moth),  bionomics  and  control  of, 

in  U.S.A.,  319,  39£. 
Rhyacionia  frustrana  bushnelli,  para- 
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sites  and  biological  control  of,  in  [ 

U.S.A.,  115,  379,  a8(L  ^ 
Rhyacionia      haslana,  measures 

against,    on   Aster    amellus  in 

Hur»gar\% 
Rhyacwnia  turionana,  on  pines  in 

Korea.  592. 
fhyacioniae,  Cremasius. 
Rhynchaenus  foliorum,  on  willow  in 

Poland,  42. 
Rhynchaenus  pallicornis  (Apple  Flea 

Weevil),    measures    against,  in 

Ohio.  561. 
Rhynchaenus  populi,  on  willow  in  ^ 

Poland.  42. 
Rhynchaenus  quercus,  on   oak  in 

Poland,  42. 
Rhynchiies,  Eugnamptus  recorded  as, 

on  tea  in  Sumatra,  653  (note). 
Rhynchiies  bacchus,  bionomics  of, 

on   plum   in   China,   192;  on 

potato  in  Turkey,  6. 
Rhynchiies  cinnamonti,  sp.  on 

camphor  in  Dutch  E.  Indies,  ^2. 
Rhynchites  cupreus,  on  fruit  trees  in 

Germany,  42fl. 
Rhynchiies  heros,  on  fruit  trees  in 

Korea,  190. 
Rhynchites  koreanus,   on  pear  in 

China,  192. 
Rhynchiies  ruber  (Olive  Weevil),  in 

Cyprus,  462. 
Rhynchites    tristis     (Maple  Leaf- 
roller),    distribution    and  leaf- 
cutting  method  of,  622.  , 
Rhynchocoris  humeralis,  on  orange  I 

in  Assam,  242. 
Rhynchocoris  serrata,  on  Citrus  in 

Philippines,  108. 
Rhynchophorus  ferrugineus,  on  coco-  i 

nut,  etc.,  in  Ceylon,  81 ;  probably  ' 

on  coconut  in  New  Caledonia, 

555;  measures  against.  ^  555* 
Rhynchophorus  schach,  on  coconut 

in  Malaya,  662. 
Rhynchota.  text-book  on  biology  of, 

420. 

Rhyparida  limbatipennis.  habits  and 

control    of,    on    sugar-cane  in 

Queensland,  466. 
Rhyparida  sakisimensis,  sp.  n^  on 

mulberry   in    Loochoo  Islands, 

562. 

Rhyssa  persuasoria.  parasite  of  Sirex 
in  Britain,  612;  proposed  intro- 
duction of,  into  New  Zealand, 
518;  parasite  of  Tetropium 
gabrieli  in  Central  Europe,  24. 

Rhytidodera  bowringi,  bionomics  of, 
on  mango  in  India,  442. 

fibeana,  Tortrix. 


Ribes  aipinum,  Eriophyes  ribis  on,  in 

Czechoslovakia.  222. 
ribesiae,  Pulvinaria  vilis, 
ribesii,  Syrphus. 

ribis,  Bryobia  (see  B.  praetiosa)  ; 
Eriophyes. 

riccae,  Leucodiaspis  [Leucaspis). 

Rice,  pests  of,  in  Ceylon,  156.  158; 
Chilo  simplex  on,  in  China,  261; 
pests  of,  in  Formosa,  33,  85; 
pests  of,  in  Br.  Guiana.  212; 
pests  of,  in  India.  ^  193,  242, 
448.  «3,  567,  592;  pests  of.  in 
Dutch  E.  Indies,  194;  pests  of, 
in  Indo-China,  610.  611 ;  pests  of, 
in  Japan,  8,  33-35,  139.  190,  244, 
251.  555.  592.  658.  676;  Chilo 
simplex  on,  in  Korea,  22;  pests 
of,  in  Madagascar,  27, 103  ;  pests 
of,  in  Malaya,  68,  509,  557^  598, 
656.  656.  657.  668;  Sarpophaga 
innotata  on,  in  Philippines,  468; 
susceptibility  of  varieties  of,  to 
pests,  3^  610,  611. 

Rice  (Stored),  pests  of,  and  their 
control.  ^8^  461,  53^  208 ;  and 
zinc  phosphide,  in  baits  for  mole- 
crickets,  ^  835^ 

Rice  Bug  (see  Leptocorisa  vari- 
cornis). 

Rice  Stem-borer  (see  Chilo  simplex 
and  Schoenobius  bipunctifer) . 

Rice  Stink  Bug,  Brown  (see  Lagyno- 
tomus  assimulans). 

Rice  Straw,  Chilo  intercepted  in,  in 
Cahfornia,  16. 

Rice  Weevil  (see  Calandra  oryzae). 

ricini,  Attacus. 

Ricinus  communis  (see  Castor-oil 
Plant). 

Rickettsia,  micro-organism  resem- 
bling, in  Eutettix  tenella  in  U.S.A., 

278.  373. 
ridleyi,  Cyana. 

rileyi,  Pyroderces  {Batrachedra). 
ringleri,  Nudaurelia  zambestna. 
Ripersia  delassusi,  parasite  of,  in 

France,  694. 
Ripersia  echinata,  parasite  of,  in 

France,  595. 
Ripersia  palmarum,  on  coconut  in 

Hawaii,  254. 
Ripersia  radicicola,  on  sugar-cane 

in  Cuba,  165. 
Riptortus  linearis,  on  rice  in  Malaya, 

68. 

ritchiei,  Chionaspis. 

Robinia    (White    Acacia),  Etiella 

zinckenella  on,  in  N.  Caucasus,  97. 
Robinia  pseudacacia,  Coccids  on,  in 

Europe,  ^  811,  605,  692:  pests 

of.  in  U.S.A.,  74,  622. 
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robiniarum,  Lecanium  (Eulecanium) 
corni. 

robotator,  Pimpla  (Exeristes). 
robitsta,  Brachymeria  ;  Cantheconi- 

dea  {Canthecona)  ;  Nezara. 
Rodolia,  predacious  on  Coccids  in 

China  and  Indo-China,  821L 
Rodolia  cardinalis  (see  Novius). 
rogenhoferi,  Cremasiogaster. 
Rondania    dimidiata,    parasite  of 

weevils  in  Italy.  581* 
Rondanwoesirus  apivorus,  parasite 

of  honey  bees  in  S.  Africa,  828- 
Rooks,   destroying  wireworms  in 

\V,  Siberia,  2^ 
ropalits,  Syrphus. 
rosa,  Ceratitis  {Pterandrus). 
rosaceana,    Tortrix    {Archips,  Ca- 

coecta). 

rosae,  Ari>e  :  Aulacaspis  :  Psila. 

rosava.  Tortrix  {Archips). 

Rose,  Chrysomphalus  aurantii  on, 
in  S.  Australia .445 ;  Thomasiniana 
oculiperda  on,  in  Britain,  S85; 
pests  of,  in  Bulgaria,  95^  225; 
pests  intercepted  on,  in  Con- 
necticut, 544 ;  Anthonomus  rubi 
on,  in  Czechoslovakia,  152 ;  pests 
of.  in  Germany,  266,  Wi,  662: 
not  attacked  by  Lecantum  corni 
in  Jugoslavia,  605 ;  Calomycterus 
setaritis  on,  in  New  York,  454 ; 
Lygus  communis  on,  in  Nova 
Scotia,  117 ;  Anthonomus  rubi  on, 
in  Sweden,  684;  Typhlocyba 
australis  experimentally  fed  on, 
22;  factors  affecting  injury  to, 
by  arsenicals,  28. 

Rose  Apple  (see  Eugenia  jambos). 

foseanae.  Zenillia. 

Rosette  Disease,  of  ground-nuts, 
possible  vectors  of,  in  Sierra 
I^one.  98- 

roseus,  A  nuraphis. 

rossi,  Chrysomphalus. 

fossica,  Locusta  migratoria. 

rostrata,  Aelia  ;  Hypocala. 

Rotenic  Acid,  a  derivative  of 
rotenone,  215. 

Rotenone.  obtained  from  derris, 
857,  376,  455,  646 ;  other  plants 
containing,  357,  376;  toxicity  of, 
to  insects,  848 ;  solvents  for,  and 
methods  of  extracting,  646.  8ffl; 
chemistry  and  derivatives  of, 
455.  215- 

Rough  Bollworm  (see  Earias 
huegeh).  i 

Rubber  (see  Hevea).  \ 

Rubber.     Ceara     (see     Manihot  I 
glaziovii).  I 


Rubber  Tree  Caterpillar  (see  Lymire 

edwardsi). 
rubens,  Ceropiasles. 
ruber,  Deraeocoris  ;  Rhynchites. 
rubi,  Amphorophora  ;  Anthonomtts  ; 

Batophila  ;  Coraebus  ;  Metallus  ; 

Monophadnus  {Monophadnoides). 
rubicola,  Amphorophora  ;  Aphis, 
rubidus,  Chilocorus. 
rubigalis,  Phlyctaenia. 
rubiphila.  Aphis  (see  A.  rubicola). 
ruhricata,  Dermaleipa. 
rubncosta,  Arctornis  {Euproctis)  (see 

Porthesia  producta). 
rubrimarginaia,  Diabrotica. 
Rubus,  review  of  Aphids  on,  in 

Europe  and  N.  America,  539- 
Rubus  occidentalis  (Thimble  Berry), 

Byturus  unicolor  on,  in  Washing- 
ton, 542- 

Rubus  spectabilis  (Salmon  Berry), 
Byturus  unicolor  on,  in  Washing- 
ton, 542- 

rudis,  Ernestia  ;  Pollenia. 

ru/a,  Formica. 

rufescens,    Amphimallus    (see  A, 

majalis). 
ruficauda,  Mallophora. 
ruficeps,  Epicauta. 
ruficollis,  Agrilus  ;  Dysdercus. 
ruficornis,  Magdalis. 
ruficrus,  Melipona. 
rufifemur,  Eulimneria. 
rufimanus,  Bruchus. 
rufimitrana,  Enarmonia  {Epinotia). 
rufipes,      Anobium  ;      Asyncrita  ; 

Megaselia  {Aphiochaeta)  ;  Necro- 

bia ;     Pentatoma     (Tropicoris)  ; 

Strophosomus. 
rufiscutellaris.  Glypta. 
rufivena,  Tirathaba. 
rufiventris,  Nomia. 
rufoniger,  Iridomyrmex. 
rufovillosum,  Xestobium. 
rufulus,  Apanteles. 
rufus,  Aptinothrips. 
rugiceps,  Syagrus. 

rugicollis.  Apriona  ;  Calandra  {Sito- 

philus)  I  Plesiocoris. 
rugifrons,  Avitta  :  Syagrus. 
ruginaria.  Pingasa. 
rugosa,  Hemipimpla. 
rugosostriatus,  Otiorrhynchus  {Bra- 

chyrrhinus). 
rugulosus,  Scolytus  (Eccoptogaster). 
Rum,  insects  trapped  with,  ISL 
Rumania,  Coccids  on  mulberry,  etc., 

in,  4;  Pyrausta  nubilalis  in,  ^1; 

Thysanoptera  of.  186 ;  vine  pests 

in,  388- 
Rumex  (Dock),  Aphids  and  virus 

disease  of,   in   Germany,  fiQ2; 
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Myzus  solani  on,  in  New  Zealand,  j 

2fll;   Otiorrhynchus  sulcatus  on, 

in     Pennsylvania,     4&4.  455; 

Chactocnema  concinna  on,  in  W. 

Siberia,  527 :    not  attacked  by 

Tipula.  514. 
Rumex   crispus  japonicus,    Proci-  . 

phiius  ktiwanai  migrating  from 

pear  to,  in  Japan,  571. 
rumicis,  Acronycta  ;  Aphis. 
rupUlinea,  Tirathaba. 
ruricolellus,  Crambus. 
rusci.  Ceroplastes. 

Rush  Mats,  damaged  by  P/i7»- 
neurus  marmoratus  in  Japan,  B14. 

Rush  Sawfly  (see  Tomostethus  junci- 
vorus), 

Russia  (U.S.S.R.),  beet  pests  in,  840. 
607.   608;    key   to   larvae  of 
Carabid  genera  in,  713;  cereal 
pests  in,  180.  IMi  239,  321,  330, 
506«  607.  672;  Coccids  in  hot- 
houses in,  568 ;  cotton  pests  in, 
826.  607;  pests  of   crucifers  in,  ' 
90.  237.  238;  flax  pests  in,  886. 
669.  670 ;  forest  pests  in,  SI,  I 
270.  336.  455,  521,  526.  608.  669. 
671 ;   pests  of  leguminous  crops  | 
in,  90,  97,  607.  670 :  locusts  in, 
55,  W,  IM.  18L  m  317,  318.  | 
385.   606.   607 ;    literature   on  | 
Acrididae   in,   328 ;  Melolontha 
spp.  in,  gg.  239,  245^  270,  608: 
miscellaneous  pests  in,  185,  237, 
m  886,  440,  m  BTOi  onion 
pests  in,  9fi ;    orchard  pests  in, 
182,  824,  329.  336.  498.  606.  609. 
628t  670 ;  pests  of  stored  products, 
etc..  in.  89.  129.  189.  824.  829. 
608 ;  pests  of  timber  and  fumi-  . 
ture  in,  IM,  188,  189;  tobacco 
thrips  in,  TOO;  vine  pests  in,  M,  i 
132,  835,  607,  608i  beneficial 
insects  in.  ^  97,  98,  128,  180, 
18L145,  m  237.  238.  336.  506. 
608,607,609,670,671;  artificial 
breeding  of  Trichogramma  evanes- 
cens  in,  6(ffl;  entomogenous  fungi 
in,  238 ;   yeast  producing  poly-  , 
hedral  disease  in  Lepidoptera  in, 
180;    organisation  of  economic 
entomology  in.  271,  SJT,  321 ; 
handbooks   on    pests   in.    526;  ' 
zoogeographic  zones  of,  312.  (See  | 
also  Transcaucasia.  Asia,  Central, 
and  Siberia.)  I 
rusti,  Phorocera.  I 
rutilans,  Aegetia  (see  A.  bibioni- 
pennis). 

Rye,  as  a  trap-crop  for  Cephus 
cinctus  in  Alberta,  121 ;  Tipula 
paludosa  on,  in  Denmark,  695 ;  i 


pests  of,  in  Germany,  608,  687, 
696.  697.  698;  Mayetiola  des- 
tructor on,  in  Latvia,  fHA ;  Trachea 
secalis  on,  in  Norway,  fiffi; 
Trachea  basilinea  on,  in  Poland, 
235;  pests  of,  in  Siberia,  6,  48, 
50,  51,  52,  53,  257;  pests  of. 
in  U.S.A.,  162.  623:  Crambus 
teterrellus  reared  on,  325;  thrips 
not  causing  white  ear  disease  of, 
698. 

Rye  (Stored),  pests  of,  in  Italy.  451. 


S. 

Sabal  blackburnianum,  Comstocki- 
ella  sabalis  on.  in  Bermuda.  615. 

sabalis,  Comstockiella. 

sabmac,  Lachnus. 

sabulifera,  Anomis. 

saccharalis,  Diatraea. 

sacchari.  Aphis ;  Aspidiotus  {Tar- 
gionia)  ;  Trionymus  {Pseudo- 
coccus). 

saccharicida,  Perkinsiella. 

saccharina,  Craspidonispa ;  Tom- 
aspis. 

sacchariphaga,    Diatraea    (see  D. 

venosata). 
Saccharum   sporttaneum,  Phragnta- 

toecia  purpurcus  on,  in  India.  443. 
sacchii,  Telenomus. 
SaccioUpis    myosuroides,  Diatraea 

auricilia  on,  in  Malaya.  65&. 
sacharovi,  Acridomyia. 
Safflower  (see  Carthamus  tinctorius). 
saga,  Euxoa  cursoria. 
Sagaritis  oxylus,  parasite  of  Epi- 

glaea  apiata  in  New  Jersey,  222. 
Sahlbergella  singularis,  on  cacao  in 

W.  Africa,  98. 
Sahlbergella  theobroma,  on  cacao  in 

W.  Africa,  98. 
St.  Vincent,  cotton  pests  in.  228, 

528;  miscellaneous  pests  in.  223  ; 

Telenomus  spp.  in,  285. 
Saissetia  coffeae  [hemisphaerica),  in 

N.  Africa,  85;  in  California,  2M; 

on  coffee  in  Dutch  E.  Indies.  362 ; 

in  New  Zealand.  429 ;  in  Pesca- 
dores Islands.  82;   parasites  of, 

85,       ;  characters  of,  209. 
Saissetia  nigra,  in  California,  2iffi; 

food-plants  of,  in  Hawaii,  252. 

263;  characters  of ,  209- 
Saissetia  oleae  (Black  Scale),  in  N. 

Africa,  85;  bionomics  of,  in  S. 

Australia.  445 ;   in  China.  220; 

in  Eritrea,  714;  in  France.  595 ; 

in  U.S.A..  41,  202.  208,  302.  872. 
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620.  TOfi ;  on  Citrus,  41,  203.  320, 
372.  445.  620:  parasites  of,  85. 
820.  595.  714 ;  measures  against, 
202. 302. 372, 445. 620 ;  resistance 
of,  to  HCN.  4L  2QL  692: 
characters  of,  709;  hypodermal 
glands  of,  4^  4fifi^ 

saissetiae,  Anysis. 

sakisimensis.  Rhyparida. 

salentialis,  Pyrausta. 

saliceti,  Melasoma. 

saliciperda,  Rhabdophaga. 

salicis,  Pontania  (see  P.  vitninalis)  ; 
Stilpnotia. 

saiigna,  Phyllocnistis, 

Salix  (see  Willow). 

salmanij^  Coleophora. 

Salmon  Berry  (see  Rubus  spectahilis). 

Salt  (Sodium  Chloride),  against  bee 
moths.  488;  in  baits  for  Zono- 
cerus,  9fl;  factors  affecting  at- 
traction of,  for  grasshoppers,  482 ; 
use  of,  for  removing  spray 
residues,  647* 

saltator,  Conocephalus. 

saltatrix,  Meromyza, 

saltuarius.  Cryphalus. 

sambuci.  AsUrolecanium  pustulans. 

Sambucus  (see  Elder). 

Samia  insularis  {see  Aiiacus  cynthia). 

Samoa,  Chrysomelids,  Platypodids 
and  Scolytids  of,  40- 

San  Jos^  Scale  (see  Aspidiotus 
perniciosus). 

San  Thom^.  new  Coccid  in,  230a 

sanborni,  Macrosiphum  {Macro- 
siphoniella). 

Sandwich  Method,  for  estimating 
relative  toxicity  of  insecticides, 
311  313.  481. 

sanguinarius.  Dysdercus. 

sanguineus.  Lixus. 

sanguinolenta,  Agallia  :  Leptura. 

Sansone  Method,  of  tent  fumiga- 
tion, 4. 

Santo  Domingo,  parasites  of  Proto- 
patce  sexta  in,  285* 

Saperda  Candida  (Apple  Tree  Borer), 
relation  of  biotic  potential  to 
control  of,  416;  adult  feeding- 
habits  of.  269. 

Saperda  carcharias.  in  forests  in  W. 
Siberia,  52;  adult  feeding-habits 
of,  28&. 

Saperda  populnea,  in  forests  in  W. 

Siberia,  S8. 
Saperda    vestita    (Linden  Borer), 

measures  against,  in  U.S.A., 
Sapindus  mukorossi  (Soap-nut),  in 

formula    for    spraying  against 

Aphids,  443. 


I  Saponin,  uses  of,  in  sprays,  409« 
486.  601.  650. 

Sarcophaga  affinis,  parasite  of  Den- 
drolimus  pini  in  Ukraine,  236. 

Sarcophaga  cimbicis,  parasite  of 
Macronoctua  onusta  in  Wisconsin, 
25* 

Sarcophaga  dux,  parasite  of  Lyman- 
triid  in  China,  509. 

Sarcophaga  flagellata,  sp.  n^^  para- 
site of  Dacus  brevistylus  in  Italian 
Somaliland,  450. 

Sarcophaga  helicis,  p>arasite  of  Dia- 
traea  saccharalis  in  Cuba,  Iffl; 
parasite  of  Epilachna  corrupta  in 
U.S.A.,  544. 

Sarcophaga  kellyi,  parasite  of 
Melanoplus  mexicanus  in  Mon- 
tana, fiil. 

Sarcophaga  latisterna,  parasite  of 
Macronoctua  onusta  in  Wisconsin, 
76. 

Sarcophaga  pedata,  parasite  of  Dia- 

traea  saccharalis  in  Cuba,  168* 
Sarcophaga  securifera,  parasite  of 

Lymantriid  in  China,  500* 
Sarcophaga  sternodontis,  parasite  of 

Diairaea  saccharalis  in  Cuba,  1^ 
Sarcophaga  surrubea,   parasite  of 

Diatraea  saccharalis  in  Cuba.  168. 
sarcopis,  Pronomeuta. 
sardoa,  Lecaniodiaspis. 
sarpedon,  Strategus. 
Sasa    paniculata  (Bamboo-grass), 

Pyrausta  nubilalis  hibernating  in 

poles  of,  in  Japan,  201* 
sasakii.  Carposina  ;  Encyrtus. 
satellitia,  Eupsilia  {Scopelosoma). 
Satin  Moth,  European  (see  Stilpnotia 

salicis). 

Saturnia  pyretorum.  parasite  of,  in 

Formosa,  8* 
sauberi,  Clistopyga. 
Saw-toothed    Grain    Beetle  (sec 

Silvanus  surinamensis). 
sawadai,  Anagyrus. 
Sawdust,  in  baits,  6j  86,  6fl,  177. 

508.  554.  205;    comparison  of 

types  of,  in  baits  for  cutworms, 

36.  508;    formulae  containing, 

177.  508.  705. 
Sawfly,  Larch  (see  Lygaeonematus 

erichsoni). 
I  Sawfly,  Pear  (see  Caliroa  limacina). 
I  Sawfly,  Pine  (see  Diprion  pini). 
Sawfly,  Plum  (see  Hoplocampa  ftava 

and  fulvicornis). 
Sawfly,     Raspberry     (see  Mono- 

phadnus  rubt). 
Sawfly,    Rush    (see  Tomostethus 

juncivorus). 
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Sawfly,  Small  Spruce  (see  Lygaeone- 

mattts  pint).  I 
Sawfly,  Sweet  Potato  (see  Stericti- 

phora  cellularis). 
Sawfly,   Wheat-stem   (see  Cephus 

cinctus  and  C.  pygmaeus). 
saxeseni,  Xyleborus  (see  A',  xylo- 

graphus).  ' 
Saxifraga  rotundi folia,  Incurvaria 

trimaculella  on,  695* 
scoter,  Tylocomnus. 
scabiei,  Piiyxia. 
scabiosae,  Halictus. 
scabricollis,  Lixus. 

scaJaris,  Chorthippus  (Stauroderus).  I 
Scale,  Apple  Mussel  (see  Lepidosaphes  \ 

ulmi).  I 
Scale,  Black  (see  Saissetia  oleae).  \ 
Scale,  Brown  (see  Saisseiia  coffeae). 
Scale,  Brown  Apricot  (see  Lecanium  \ 

cornt). 

Scale,     Burr    Oak     (see    Kermes  . 
pubescens).  j 

S<^e,  California  Red  (see  Chrysom-  \ 
phalus  aurantii). 

Scale,  Citricola  or  Grey  Citrus  (see 
Coccus  pseudomagnoliarutn).  ' 

Scale,  Coconut  (see  Aspidiotus  des- 
tructor). 

Scale.  Cottony  Maple  (see  Pttlvinaria 
vitis). 

Scale,    Cottony   Maple   Leaf  (see 
Pulvinaria  acericola).  i 

Scale,    Cottony    Peach    (see  Pul- 
vinaria amygdali). 

Scale,   Date  (see  Parlatoria  blan-  \ 
chard  i). 

Scale,  European  Elm  (see  Gossy- 

paria  spuria). 
Scale,  Florida  Red  (see  Chrysom- 

phalus  ficus). 
Scale,    Golden    Oak    (see  Astero- 

lecaviittn  variolosum). 
Scale,    Green   Coffee    (st-e  Coccus 

viridi^). 

Scale,  Indian  Wax  (see  Ceroplastes 

ceri  ferns). 
Scale,   Pine  Leaf   (see  Chionaspis 

pintfoUae). 
Scale.  Pme  Tortoise  (see  Toumexella 

numiswatica).  , 
Scale,  Plane  Tree  (see  Stomacoccus 

pfalnvi). 

Scale,    Purple    (see  I.epidosaphes 
beckii). 

Scale,    San    Jose    (see  Aspidiotus 

perniciosus). 
Scale,    Soft    Brown    (see  Coccus 

hesperidum). 
Scale.  Spruce  Bud  (see  Physokermes 

piceae).  i 


Scale,    Terrapin     (see  Lecanium 

nigrofasciatutn). 
Scale,  White  Coffee  (see  Ferrisiana 

virgaia). 

Scale,  Yellow  (see  Chrysomphalus 
aurantii  citrinus). 

Scale  Insects,  of  N.  Africa.  84,  135 ; 
of  British  Isles.  256 ;  of  Formosa, 
706:  of  France.  326,  522;  of 
Germany,  1^  325,  637 ;  keys  to 
genera  of,  in  S.  India,  659;  of 
Pennsylvania,  135;  of  Pesca- 
dores Islands,  33 ;  of  S.  Rhodesia, 
88,  SQ8;  list  of,  in  hot-houses  in 
Russia,  568;  of  Sinai,  par- 
thenogenesis, etc.,  in  Iceryine. 
63Q ;  formation  of  shells  of,  215  ; 
ants  associated  with,  77,  99^ 
165,  ^  m  363,  385,  508, 
529.  566.  669,  646,  705*  711; 
natural  enemies  of,  10,  11,  29, 
3L77,  78,  88,  84,  85,  86,  98, 
105.  108.  198.  194.  206.  252. 

258,  254,  258,  260,  m  ^ 
2^  305,  320,  365,  385.  396.  422. 
428,  429,  445,  460,  529,  564^ 
669,  5^  594,  596,  615,  617, 
m  ^  635,  m  66L  692. 
706.  711.  714 ;  classification  aiid 
new  species  of,  38,  40,  88,  135. 
207,  m  m  ^  ^  880. 
424.  456.  512.  629.  680.  687. 
669.  706.  709. 

Scarabaeoidea,  morphology,  taxo- 
nomy and  biology  of  larvae  of. 
in  N.  America,  fflfflL 

scassellatii,  Anagrus. 

Scatopse,  larvae  of,  134* 

Scatopse  fuscipes,  in  stored  ginger  in 
Britain,  134;  larva  and  pupa  of, 
134. 

Scelio  cahpteni.  parasite  of  Melano- 
plus  mexicanus  in  Montana,  641. 

Scelio  zolotarevskyi,  sp,  tv.  parasite 
of  Locusta  in  Madagascar.  428. 

Sceliphron,  imported  into  Germany 
in  tobacco,  S84. 

Scelodonta  sirigicollis,  on  grape- 
vines in  S.  India,  IM. 

Scepticus  insularis,  on  beet  in 
Korea.  IflQ. 

schach,  Rhynchophorus. 

Schedtus  (see  Ooencyrtus). 

scheeleae.  Caryobruchus. 

schistaceana,  Eucosma  {Cydia, 
Grapholitha). 

schtsticolor,  Etiella. 

Schistocerca  flaviventris  (see  5.  gre- 
garia). 

Schistocerca  gregaria  (Desert  Locust), 
in  Central  Asia,  610;  in  Egypt, 
100.  101 ;  in  Iraq,  448 ;  in  Kenya, 
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88«  529;  in  Morocco,  449:  in 
Palestine,  184^  661;  in  Somali- 
land,  508;  in  Sudan,  99,  101 :  in 
Tanganyika,  42g.  624;  breeding 
centres  and  migrations  of,  ^ 
99.  101.  508;  bionomics  of,  101. 
ISl  208,  4^  448i  449.  524,  filQ: 
phases  and  synonymy  "f,  56. 
101 ;  measures  against.  ^  100. 
101,  508. 

Schistocetca  peregrina  (see  S.  gre- 
garta). 

Schizoierophaga  leibyi,  parasite  of 
SUruttphora  cellularis  in  U.S.A., 
848. 

Schizocerus  ebenus  (see  Sterictiphora 
cellularis). 

Schizocerus  privatus  (see  Stericti- 
phora cclltilaris). 

Schizomvia  gennadii  (see  Asphon- 
dylia). 

Schizoneura  (see  Eriosoma). 

schizoueurac.  Aphidencyrtus  (see  A. 
aphtdivorus). 

Schletchcra  trijuga,  Xyleborus  mori- 
gerus  on,  in  Dutch  E.  Indies,  654. 

schoeuobii,  Amauromorpha. 

Schoenobtus  bipunctifer  (Rice  Stem 
Borer).  458.  615;  in  Formosa.  84 
85»  510:  in  Indo-China.  611; 
in  Japan.  38-85.  139 :  in  Malaya, 
598.  655,  656,  662 ;  in  Punjab,  29, 
4fia ;  bionomics  of.  34^  593.  655 ; 
parasites  and  biological  control 
of,  8,  139,  510,  658,  667i  other 
measures  against.  35,  468. 

Schoetiobius  incertellus  (see  S.  bi- 
punctifer). 

Sciara  tridentata,  not  transmitting 
bacterial  disease  of  potato  in 
USA,  220. 

Sciarids.  parasite  and  control  of,  on 
mushrooms  in  Pennsylvania.  248. 

Sctrppphaga  auriflua  (see  5.  nivella). 

Sctrpophaga  excerptalis,  parasite  of, 
in  Fit  mesa,  8. 

Sctrpophaga  innotata,  on  rice  in 
Philippines.  468. 

Sctrpophaga  intacta,  bionomics  and 
control  of.  on  sugar-cane  in  Java, 
194.  198.  384.  703.  704.  214. 

Sctrpophaga  mvella.  parasite  of,  in 
Formosa,  8;  on  rice  and  sugar- 
cane in  India,  28,  29,  448;  mer- 
cury amalgam  destroying  eggs  of, 

Sctrpophaga  sericea  (see  5.  inrtotata). 

Sctrpus  grossus.  rice  borers  on,  in 
Malaya.  866. 

Sctrtothrtps  africanus,  sp.  n^  food- 
plants  of,  in  S.  Africa,  241. 

Sctrtothrtps    aurantii,    sp.    n.  (S. 


African  Citrus  Thrips),  in  S. 
Africa,  241;  in  S.  Rhodesia.  688. 
701 ;  bionomics  and  control  of, 
241.  688.  701. 
;  Scirtothrips  australiae,  characters 
distinguishing  5.  auratttii  and, 
241. 

Scirtothrips  citri,  measures  ajjainst, 
on  Citrus  in  U.S.A..  202,  573: 
characters  distinguishing  5.  attr- 
antii  and,  241. 

Scirtothrips  combreti,  sp.  n^  food- 
plants  of,  in  S.  Africa,  24L 

Scirtothrips  dorsalis,  measures 
against,  on  chillies  in  S.  India. 
193;  characters  distinguishing 
S^  aurantii  and,  241. 

Scirtothrips  fulleri.  sp.  n^  on  Citrus, 
etc.,  in  S.  .\frica,  241. 

Scirtothrips  spinosus,  sp.  n^  on 
Osvris  abvssittica  in  S.  .Africa, 
24L 

Scirtothrips  zuluensis,   sp.   n,  on 

Acacia  in  S.  Africa.  24L 
scitula,  Eublettima  (Erastria). 
scitulella,  Mineola. 
Sclerocarya  caffra,  Sphingomorpha 

chlorea  on,  in  S.  Africa,  560. 
Sclerodermus    nipponicus,    sp.  n.. 
parasite    of    Ptilineurus  mar- 
moratus  in  Japan,  614. 
Scleron  latipes,  on  tobacco  in  S. 
India,  193. 
'  Scoliids.  of  Spain  and  Portugal,  322. 
;  Scolioptervx  libatrix.  on  willow  in 
i      Poland.  42. 

I  Scolothrips  sexmaculatus,  predacious 
j      on  Tetranychus  pacificus  in  Cali- 
fornia, 682. 
'  Scolymus,    Anotnala   litis    on,  in 

France,  696. 
scolyticida.  Coeloides. 
Scolytus,    revision    of  Palaearctic 

species  of,  90. 
Scolytus  acerts.   bionomics  of.  on 

maple  in  Ukraine,  621. 
'  Scolytus  mali,  in  Poland,  235 ;  in 

Transcaucasia,  189 ;  in  Turkey. 

5i  on  fruit  trees.  5,  IW,  285: 

bionomics  of,  189.  285 ;  measures 

against.  190. 
Scolytus    multistriatus,  associated 

with  elm  disease  in  Holland.  177 ; 

bionomics  of.  in  Poland,  235.  324; 

measures  against.  177. 
Scolytus  prunt  (see  5.  mail). 
Scoivtus  pvgmaeus.  parasites  of,  in 

Poland.  324, 
Scoivtus  ratzeburgi,  parasites  of,  in 

Poland,  824. 
.  Scolytus  rugulosus,   on  apricot  in 
1      France,    22^1   parasites    of,  in 
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Poland,  324;  bionomics  of,  on 

fruit  trees  in  Transcaucasia,  U8 ; 

measures  against,  IfiCL 
Scolytus  scolytus.  relation  of,  to 

elm  disease   in   Germany  and 

Holland.  177, 682 ;  in  Poland.  884; 

bionomics  of,  177,  22A ;  measures 

against.  177,  697. 
scolytus,  Scolytus  [Eccoptogaster). 
Scopelosoma  satellitia  (see  Eupsilia). 
scopolii.  Ceramhyx. 
Scotinopkara  coarctata,  on  rice  in 

Malaya,  592. 
Scotinophata  lurida,  bionomics  and 

control  of,  on  rice,  etc.,  in  Japan, 

582. 

Scotogramma  trifolii.  food-plants  of, 

in  N.  Caucasus.  62(L 
sculpturatus,  Atanycolus  ;  Chelifer. 
scutellare.  Monarthrum. 
scutellaris,  Coccophagus. 
scutellata,  Eucomys. 
scutillalus.     Gonipterus  ;  Mono- 

chamus. 

Scuiellista  cyanea,  parasite  of 
Coccids  in  N.  Africa  and  France, 
85,585. 

scutigeta,  Platyedra  {Pectinophora). 
Scutigerella     immaculata  (Garden 

Centipede),  bionomics  and  con- 
trol of,  in  U.S.A.,  28,  248. 
Scymnus.    liberation    of.  against 

Pseudococcus  gahani  in  California, 

22;    predacious  on  Coccids  in 

China,  820. 
Scymnus  hilaris,  predacious  on  Erio- 

soma  lanigerum  in  Japan.  fil4. 
Scymnus   kiesenwetteri,  predacious 

on  Coccids  in  N.  Africa,  84,  85; 

possibly  parasitised  by  Pachy- 

neuron,  ^ 
secalis,  Trachea  (Hadena). 
Secodella,  hosts  of,  214. 
Secodella  acrobasis.  parasite  of  Cydia 

pomonella  in  Idaho.  214- 
securifera,  Sarcnphaga. 
Seed-corn    Maggot    (see  Phorbia 

cilicrura). 
segetnm,  Anisoplia  ;  Euxoa  {Agrotis, 

Feltia). 
scgmentator,  Phyiodietus. 
Sehirus  btcolor,  on  bush-fruits  in 

Germany.  584. 
seirindensis,  Ips  {Piiyogenes). 
seitneri,  Ipocoelitis  ;  Phaenocarpa. 
Seitneria    austnaca,    parasite  of 

Phorbia    laricicola    in  Central 

Europe,  2fi2. 
Sents  pomi,  probably  predacious  on 

Tetranvchus  telarius  in  Ontario, 

m. 

Selatosomus  (see  Corymbitea). 


selecta,  Ptychomyia. 

Selenaspidu<i  spinosus,  sp.  on 
banana  in  Sierra  Leone.  330. 

Selenothrips  indicus.  on  cotton  in 
Sudan,  100. 

Setnasia  diniana  (see  Enarmonia). 

semblidis,  Penlarthron  (see  Trtcho- 
gramma  evanescens). 

semiberbis,  Winthemia, 

semiflavus,  Cybocephalus. 

sentinulum.  Cybocephalus. 

Semiothisa  pumila,  sp.  n^  on  larch 
in  W.  Siberia,  214. 

semipunctata,  Lissopimpla. 

Senecio  jacobaea  (Ragwort),  bio- 
logical control  of,  in  New  Zealand, 
299.464. 

senilis,  Ceromasia  {Lydella,  Masi- 
cera). 

septemdecitn,  Tibicen  {Tibicina). 
septemfasciata,  Nomadacris. 
septempunctata,   Chrysopa  ;  Cocci- 
nella. 

Septilus  formosanus,  bionomics  of, 
in  Formosa,  245. 

Septobasidium,  infesting  scale  in- 
sects in  Dutch  £.  Indies.  450. 

seriatus,  Psallus. 

Serica,  Tiphia  parasitic  on.  413. 

Serica  brunnea,  in  forests  in  Russia, 
220. 

Serica  similis,  problem  of,  in  U.S.A., 
640. 

sericea,  Scirpophaga  (see  S.  innotata). 
sericeum,  Melittomma. 
sericeus,  Metamc^ius. 
sericopeza,  Septicula. 
i  Sericophoromyia  marshalli.  parasite 
;      of  Cosmophila  auragoides  in  S. 

Africa,  5ffiL 
sericus,  Pachydissus. 
serinopa,  Nephantis. 
serinopae,  Murobracon. 
serrata.  Lachnosterna  {Holotrichia)  ; 

Rhynchocoris. 
serratulae,  Gueriniella. 
serratus,  Limacoccxts. 
serricorne,  Lasiodenna. 
serrifer,  Homococerus. 
serriformis,  Acrocercops. 
sertifer,  Diprion  (Lophyrus). 
Sesamia    calamistis    (Maize  Stalk 

Borer),  in  Kenya.  522. 
Sesamia  cretica,  parasite  of.  in  Sudan, 

100. 

Sesamia  inferens,  in  Formosa,  8, 
510 ;  on  rice  in  Indo-China.  611 ; 
on  rice  in  Malaya,  583,  655^  656, 
657.  658 ;  bionomics  ot,  593,  655 ; 
parasites  and  biological  control 
of,  8,  510,  656,  657,  658:  other 
measures  against,  656. 
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Sesamia  vuieria  (nonagrioides),  mea- 
sures against,  on  maize  in  Belgian 
Congo,  2SAl  on  maize  in  France, 
;  on  sugar-cane  in  Mauritius, 
140.  &&9. 

sesamiae.  Apanteles. 

Sesamum  (Sesame),  Anomala  an- 
iiqua  on,  in  Burma,  192;  Noc- 
tuids  on,  in  N.  Caucasus,  B2Q; 
pests  of,  in  Malta,  888;  Plodia 
inlerpunctella  in  stored,  in  Italy, 
45L 

Sesioplex  validus,  probably  parasitic 
on  Phlyctaenia  teriialis  in  U.S.A., 
llfi. 

Setaria  italica  (Italian  Millet),  Lepi- 
doptera  on,  in  Japan,  801.  552; 
Scotinophara  lurida  experimen- 
tally feeding  on,  602. 

Setaria  rubiginosa,  Diatraea  auri- 
cilia  on,  in  Malaya,  658. 

Setaria  viridis,  Oscinella  frit  on,  in 
\V,  Siberia,  51* 

setarius,  Calomycterus. 

Setora  nitens,  on  tea  and  coconut  in 
Dutch  E.  Indies,  82j  194;  on 
coconut  and  other  palms  in 
Malaya,  57»  82^  509i  598;  bio- 
nomics and  control  of,  88,  509. 

setulosus,  Pharoscymnus. 

Seventeen-year  Cicada  (see  Tibicen 
septemdecim), 

Sexava  nubila,  on  coconut  in  Dutch 
£.  Indies,  194. 

sexdens,  Aita. 

sexdentatum,  Sinoxylon. 

sexdentatus,  Ips. 

sexmaculatus,  Scolothrips. 

sexnotata,  Cicadula  (Jassus). 

sexta,  Protoparce  {Phlegethontius) . 

seychellarum,  I  eery  a. 

seychellelus,  Cr ambus. 

Seychelles,  Coccids  on  coconut  in, 
105;  new  species  of  Elasmus  in. 
198. 

Shallot,  Laphygma  exigua  on,  in 
Java,  708. 

Sheep,  utilisation  of,  against  insects, 
92.  502;  Penthaleus  destructor 
spread  by,  189. 

Shellac,  in  mixture  for  protecting 
books,  etc.,  against  pests,  617 ; 
chromed  gum  tragacanth  superior 
to,  for  fastening  host  eggs  for 
Trichogramma.  667. 

shirabudinensis,  Anaphothrips  {He- 
rn la  na  phoihrips) . 

shirakii,  Cremastus. 

Shorea  robusta,  pests  of,  in  India, 
254,  424. 

shorcae,  Calandra  (see  C.  rugi- 
colHs). 


Shortleaf  Pine  (see  Pinus  echinata). 

Shrews,  destroying  noxious  insects 
in  U.S.A.,  113,  585. 

Siberia  (including  Transbaikalia), 
cereal  pests  in,  6j  6,  7»  48»  60,  51j 
52,  53,  257;  Elaterids  in,  48: 
forest  pests  in,  6,  53,  54,  521. 
714 :  grasshoppers  in,  5,  6,  50; 
miscellaneous  pests  in,  58 ;  timber 
and  furniture  pests  in,  188.  189; 
pests  of  vegetables  and  root 
crops  in,  5. 48.  49,  52. 58. 54.  522> 

sibirica.  Aelia  ;  Hypopta  ;  Labidos- 
tomis. 

sibiricus,  Dcndrolimus ;  Gompho- 
cerus. 

Sicily,  Ceratiiis  capitata  in,  159 ;  mite 
on  plum  in.  ^8;  Coccinellids 
migrating  to  Malta  from,  861. 

Sida  cordi folia.  Earias  insulana  on, 
in  Punjab,  29. 

sidae,  Dysdercus  (see  D.  cingulatus). 

Sideridis  unipuncta  (see  Cirphis). 

Sierra  Leone,  effect  of  Aphids  on 
ground-nuts  in,  ^  122;  Coccids 
in,  98,  830;  new  Derbids  on  oil- 
palm  in,  884;  new  parasite  of 
Epilachna  chrysomelina  in,  425 ; 
miscellaneous  pests  in,  66,  98. 

signata,  Empoasca  {Chlorita). 

signatus,  Anthonomus. 

signifer,  Phassus. 

signifera,  Paratheresia  (see  P.  clari- 
palpis). 

Signiphora  merceti,  parasite  of  A  spi- 

diotus  rapax  in  N.  Africa,  86. 
silbermanni,  Mylabris  (Zonabris). 
Silk,  insects  damaging,  191.  362. 
Silkworms  (see  Bombyx  mori  and 

Antheraea). 
Silpha  obscMra,  240 ;  on  beet  in 

France.  233. 
Silpha  opaca  (see  Blitophaga). 
Silpha    tyrolensis,    study    on,  in 

Germany.  240. 
Silphids.  bibliography  of.  on  beet, 

459. 

Silvanus  surinamensis.  bionomics 
of,  in  rice  mills  in  Arkansas.  208; 
in  dried  fruit  in  Australia,  61. 
199;  in  stored  products  in 
Georgia,  439;  in  stored  nutmegs 
in  Dutch  E.  Indies,  193;  in 
Italy,  451 ;  in  copra.  178 ;  para- 
sites of,  199.  285t  451 ;  resistance 
of  eggs  of.  to  ethylene  dichloride- 
carbon  tetrachloride,  6L 

Silver  Fir  (see  Abies). 

Simaethis  (see  Hemerophila). 

similis,  Ceratia  {Orthaulaca,  Rha- 
phidopaipa)  ;  Chermes  (Adelges)  ; 
Chilocorus  ;         Coccophagoides  ; 
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Eriophyes  ;  Microplitis  ;  Por- 
thesia  (see  Arctomis  chryso- 
rrhoea)  ;  Serica. 

simi litmus,  Microdus  {Bassus). 

simonyi,  Lygus. 

simplex,  Anabrus  ;  Chilo  ;  Dasus 
{Gonocephalum);  Dendroctonus. 

simplex,  Bredd..  Dysdercus  poecilus 
(see  D.  poecilus  var.  vacillans). 

simplex,  Wlk.,  Dysdercus. 

simplicicomis,  Pachodynerus. 

simplicis,  Apanteles. 

stmulans,  Ereunetis. 

Simyra  nervosa,  on  flax  and  sun- 
flower in  N.  Caucasus.  fi2Q. 

Sinai,  Coccids  of.  88 ;  insects  pro- 
ducing manna  in.  88;  miscel- 
laneous pests  in,  64* 

sinaiticus,  Aspidiotus. 

singularis,  Otiorrhynchus  ;  Sahl- 
bcrgella. 

sinica,  Megopis  (Aegosoma). 

sinicus,  Adoretus. 

Sinoxylon  malaccanum,  sp.  n^  in 
roots  of  Derris  in  Malaya.  4^ 

Sinoxylon  sexdentatum,  bionomics 
of,  in  Italy,  ^1;  damaging  tele- 
phone cables,  291x 

sinuaius,  Agrilus  {Coraebus). 

Sipha  flava,  on  sugar-cane  in  Porto 
Rico,  165;  not  transmitting 
mosaic.  166. 

Siphania  acuta,  parasite  of,  in  New 
Zealand,  429. 

Siphocoryne  capreae  (see  Cavariella). 

Sirex  cyaneus.  parasites  of,  in 
timber  in  Britain.  518. 

Sirex  gigas,  in  forests  in  Russia, 
671 ;  on  A  bies  pectinata  in  Spain, 
264. 

Sirex  spectrum,  on  Abies  pectinata 

in  Spain.  2SA^ 
Sisal  Waste,  in  baits  for  locusts.  84. 
sissoo.  Disophrys. 

Sitodrepa  panicea.  in  poisoned  wheat 
in  Germany,  383 :  Cephalonomia 
associated  with,  in  Italy,  451;  in 
stored  products,  furniture,  etc., 
in  Russian  Union,  53,  89,  129« 
188.  189 ;  bionomics  of.  189; 
measures  against,  89j  1^ 

Sitona  hispidula,  bionomics  of,  on 
lucerne  and  clover  in  Illinois,  428* 

Sitona  humeralis,  on  beet  in  Italy, 
582. 

Sitona  Hneata,  on  roses  in  Germany. 
2<I6:  on  beei  in  Italy.  562: 
effects  of  temperature  and  humi- 
dity on  eggs  of,  383. 

Sitona  lineellus,  on  vegetables  in  E. 
Siberia,  5. 

Sitophilus  (see  Calamha). 


Sitotroga  cerealella  ( Angoumois  Grain 
Moth),  in  France,  70;  in  Georgia. 
439 ;  on  field  Sorghum  in  Haiti, 
554 ;  effect  of  temperature  on,  in 
Palestine,  2QQ ;  measures  against, 
425;  use  of,  for  rearing  Tricho- 
gramma  spp..  70^  30L  393^  409, 
471.  479.  577.  590.  656,  657,  658 ; 
Corcyra  ccphalonica  more  suitable 
than,  for  breeding  T.  erosicornis, 
558:   mites  attacking.  98i  479, 

sao. 

siwalikensis,  Sphaerotrypes. 

slavonicus,  Phenacoccus  latipes. 

smeei.  Systaies. 

Sminthurus  (see  Smynthurus). 

smithi,  Hexacladia ;  Lachnosterna 
{Phy talus)  :  Thamnotettix. 

Smudge  Candles,  as  repellents  for 
Popillia  japonica,  412. 

Smynthurus  viridis,  in  Australia, 
290.  688;  on  greenhouse  cucum- 
bers in  Britain,  601;  bionomics 
of,  5^;  measures  against,  589. 
601. 

Snowberry  (see  Symphoricarpus). 
Snowy  Tree  Cricket  (see  Oecanthus 
niveus). 

Soap,  Fish-oil,  spraying  with,  123. 
838.  353.  372,  588 ;  and  nicotine, 
278.  344.  403.  TIL 
Soap,  Resin  Fish-oil,  and  Bordeaux 
mixture,  injurious  effect  of  lead 
arsenate   spray   containing,  on 

,      cranberry,  128. 

",  Soap-nut  (see  Sapindus  mukorossi). 
Soaps,  tests  of  types  of.  on  Popillia 
japonica,  fifi ;  spraying  with.  107. 
190^232,  318,  578,700;  effect  of 
evaporation  on  etficiency  of,  528; 
in  mixed  sprays,  4,  17i  8Lj  82« 
59.  94.  101.  123.  128.  193,  227. 

1      232.  234,  260,  267,  278,  293,  381. 
346.  352.  353,  365.  372.  395.  408. 

I      405.  438.  443.  468,  467,  490.  511. 

I      514.  545.  582.  597.  598,  599,  600. 

,  604.  626.  637.  648.  649.  652.  694. 
205;  pyrethrum  incompatible 
with,  486 :  disadvantages  of.  as 
spreaders  for  sprays,  649 ;  effect 
of  types  of,  on  deterioration  of 
nicotine  in  storage,  IfiQ;  for- 
mulae containing.  31^  32,  59, 165, 
190.  227.  282.  267.  352.  353.  372. 
448.463.467,  545,  597.  598,  599. 
600,  614,  652,  694.  m  705; 
relation  of,  to  scorching  of  cran- 
berry by  lead  arsenate,  222. 
Soda  (Sodium  Carbonate),  in  sprays 
for  Coccids,  289.  34Q ;  in  formula 

I      against  Ligyrus  ebenus,  442. 

'  Soda,  Caustic  (Sodium  Hydroxide), 


INDEX. 


873 


formulae  containing,  442«  488« 

Sodium  Arsenate,  as  an  insecticide, 
90,  S4L  42L  505:  addition  of, 
to  lead  arsenate,  2S^ 

Sodium  Arsenite,  in  baits.  7,  48, 

50,  67,  84,  160,  360,  43L  449, 
627 ;  in  bait-spray  for  Hylemyia 
antiqua,  8j  in  dusts  and  sprays 
for  Lepidoptera,  6, 155 ;  spraying 
and  dusting  with,  against  locusts, 
83.  84..  642 ;  toxicity  of  locusts 
poisoned  with,  to  fowls,  etc., 
452 ;  seeds  and  sugar-cane  sets 
treated  with,  7, 860 ;  treatment  of 
timber  with,  against  termites. 
704;  formulae  containing,  6, 
48,  60,  6L  84,  155^  360,  449: 
and  injury  to  plants,  155,  160. 

Sodium  Chloride  (see  Salt). 

Sodium  Cyanide,  against  ants  and 
termites,  89,  46;  for  stupefying 
moths  for  marking,  418;  for 
generating  hvdrocyanic-acid  gas 
[q.v.).  ^  46,  600,  666. 

Sodium  Fluoaluminate  (see  Cryo- 
lite). 

Sodium  Fluoride,  against  Thermobia 
dome%tica,  345 ;  in  baits,  481.  601 ; 
toxicity  of,  to  cutworms,  38; 
in  bait-spray  for  Hylemyia 
antiqua,  8. 

Sodium  Fluosilicate,  in  baits,  80. 
222.  514;  dusting  with,  78,  IQl, 
^  ^  406,  5^  628;  carriers 
for,  405*628;  spraying  with.  274. 
£26;  formulae  containing,  20, 
78.  222 ;  compatibilities  of  ar- 
senates with,  69, 70 ;  and  fish-oil, 
224;  method  of  estimating  toxi- 
city of.  812,  313,  481 :  toxicity 
of.  to  mammals,  ^2,  313,  315; 
and  injury  to  plants.  2^.  276. 
405,  623 ;  other  insecticides  com- 
pared with,  ^  274,  312,  816. 
^623. 

Sodium  Glycocholate.  as  a  spreader, 
etc.,  for  sprays,  649. 

Sodium  Hydroxide  (see  Soda, 
Caustic). 

Sodium  Nitrate,  358;  reducing 
efficiency  of  lead  arsenate  against 
Lamellicorn  larvae.  222;  wire- 
worms  not  affected  by.  516.  512* 

Sodium  Oleate,  increasing  efficiency 
of  nicotine  in  sprays,  278.  399; 
in  formula  for  pyrethrol,  410. 

Sodium  Polysulphide,  as  an  in- 
secticide, 682. 

Sodium  Resinate.  as  a  wetter,  etc., 
for  sprays.  649.  650. 


Sodium  Silicofluoride,  as  an  insecti- 
cide, 66,  157,  629. 

Sodium  Sulphate,  use  of,  in  removing 
arsenical  residues,  356;  in  syn- 
thetic cryolite,  222. 

Sodium  Taurocholate,  as  a  spreader, 
etc.,  for  sprays,  649. 

Sodium-sulphur,     pyrethrum  in- 
I      compatible  with,  4S6. 
I  Soft  Rot,  of  crucifers,  relation  of 
Phorbia  brassicae  to,  in  U.S.A., 
220. 

Sogaia,  on  rice  in  India,  552. 
i  Sogata  distincta  (see  S.  furcifera). 
'  Sogata  furcifera,  bionomics  of,  on 
[      rice  in  Japan  and  Malaya,  555. 
!     557,598;  measures  against,  558; 
synonymy  of,  657. 
Sogata  pallescens  (see  S.  furcifera). 
Soil,    compulsory   fumigation  of, 
against    Popillia    japonica  in 
U.S.A.,  72,  354;  effect  of  charac- 
ter of,  on  insects.  60,  159.  165. 
186.  255.  261.  270.  271.  287. 
296.  881.  385.  516.  551.  561.  588. 
622.  634,  641. 
solani,  Myztts  ;  Premnotrypes. 
solanifolii ,  Macrosiphum  {Illinoia) 

(see  .V/.  get). 
Solanum,  Schistocerca  gregaria  on, 

in  Tanganyika,  524. 
Solanum  mclongena  (see  Egg-plant). 
Solanum  nii;runt,  Saissetia  oleae  on, 
in  S.  Australia,  445 ;  relation  of 
Aphids  to  potato  virus  diseases 
i      in,  in  Britain,  519. 5^ ;  F.pilachna 
I      viointioctopunctala  on,  in  China, 
534;    Dicyphus  minimus  on,  in 
Mississippi,  581. 
Solanum  pseudocapsicum,  relation 
of  Paratrioza  cockerelli  to  disease 
of,  in  Colorado,  111. 
Solanum  torvxtm,  insects  destroying, 

in  Malaya,  68. 
Solanum  verbasci folium,  Phthori- 
I      maea  ergasima  on,  in  Malaya,  68. 
I  Solar  Heat,  uses  of,  against  pests, 
I     462.  463.  642. 

1  Solenopsis  gemmata,  associated  with 
'      Trionymus  scuchari  in  Cuba,  165 ; 
j      destroying  larvae  attacking  lac 
I      in  India,  385,  638;   in  tobacco 
I      seed-beds  in  Dutch  E.  Indies  and 
Mauritius,  59,  559 ;  destroying 
Idiocerus   in    Philippines,  1Q8; 
measures  against,  69,  165.  559. 
Solidago,  Porosagrotis  orthogoma  on, 

in  Montana,  6£2. 
solitarius.  Apanteles. 
Solomon  Islands,  new  Coccids  on 

coconut  in,  426. 
solstitialis,  Amphimallus. 
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Somaliland,   Italian,   cotton  pests 

in,  496.  659:  Macrotermes  belli- 

cosus  in,  46 ;  new  insect  parasites 

in,  460,  659, 
Somaliland    Protectorate,  Schislo- 

cerca  gregaria  in,  506. 
somniaria,  EHopia. 
Sonchus  oleraceus,  Tiracola  plagiata 

experimentally  feeding  on.  466, 
Sooty  Mould.  Ceroplastes  associated 

with,  244. 
sophorae,  Brassolie. 
Sophronica  ventralis,  on  coffee  in 

Kenya,  867. 
sorbi,    auct.,    Anuraphis    (see  A, 

roseus). 

Sorhus  americana,  not  attacked 
by  European  race  of  Eriosonta 
lanigerum,  663. 

sordidus,  Cosmopolites. 

Sorghum,  types  of  mosaic  disease 
of,  in  S.  Africa,  188,  184; 
Busseola  fusca  on,  in  Natal,  ^7 ; 
Pyrausta  nuhilalis  on,  in  Europe, 
147,  ^ ;  pests  of,  in  Haiti.  554 ; 
p)ests  of,  in  India.  ^  192 ;  Chilo 
on.  in  Nyasaland.  424 ;  Aphis 
sacchari  on,  in  Pescadores  Islands, 
88;  Agonoscelis  versicolor  on,  in 
Sudan.  100;  pests  of.  in  U.S.A., 

mi64. 

soror,  Diahroiica. 

Sorrel.  Oiiorrhynchus  sulcatus  on, 
in  Pennsylvania.  455, 

Soursop  (see  Anona  muricata). 

Soy  Beans,  pests  of,  in  N.  Caucasus, 
97,  670;  Phorbia  cilicrura  on,  in 
Japan.  676;  Cydia  glycinivorella 
on.  in  Korea,  196;  Lamprosema 
diemenalis  on,  in  Malaya.  868 ; 
pests  of.  in  U.S.A.,  17,  ^ 
249,  397,  473,  em  829i  Plodia 
inierpunctella  in  stored,  in  Italy, 
451;  insecticides  and  injury  to, 
222. 578, 679 ;  product  of,  as  a  bait 
for  Anomala  cuprea,  8. 

spadix,  Codiosoma. 

Spain,  cereal  pests  in,  ^  366; 
forest  pests  in.  90,  179,  g63,  264. 
866;  cotton  boll  worms  in,  496; 
Dacus  oleae  on  olives  in,  1^496; 
Epilachna  chrysomelina  in,  362; 
vine  pests  in,  91;  beneficial 
insects  and  biological  control  in, 
264,^827,496;  Aphelinidsof. 
570:  Scoliids  of.  327:  Ceratitis 
capitata  possibly  introduced  into 
France  from,  461;  Humerus 
strigatus  intercepted  in  U.S.A.  in 
onions  from,  116. 

Sparganothis  pilleriana  (Vine  Moth), 
in  France,  288,  365;  importance 


of  parasites  of  Hyponomeuta  cog- 
natellus  against,  in  Germany,. 
133;  bionomics  of.  in  Spain,  91; 
measures  against.  265. 

Sparrows,  destroying  noxious  in- 
sects. 207,  262,  506. 

sparsipuncta,  Coleophora. 

Spartina  michauxiana,  Luperina 
siipata  on.  in  Iowa,  S84. 

Spartium  junceum  (Spanish  Broom), 
Novius  cardinalis  not  attacking 
Icerya purchasi  on,  262.  365, 

Spathius,  parasite  of  Chtlo  simplex 
in  Philippines,  615 ;  attempted 
introduction  of,  into  Japan.  615 ; 
parasite  of  Pissodes  strohi  in 
U.S.A.,  247. 

Spathius  brevicaudis,  parasite  of 
Scolytus  multistriatus  in  Poland. 
824. 

Spathius  exaraior,  hosts  of,  in 
Poland ,  324 ;  parasite  of  A  nobium 
punctatum  in  Russia.  188. 

Spatuli fimbria  castaneiceps,  on  tea 
in  Ceylon,  156. 

spectabilis,  Chrysolophtts. 

spectra,  Cicadella  {Tettigoniella). 

spectrum,  Sirex. 

spegazziniana,  Metaphalara  {Pauro- 

cephala) . 
spermotrophus,  Megastigmus. 
Sphaceloma    fawcetti  (Citrus-scab 
Fungus),  possible  relation  of  in- 
sects to.  in  Florida,  845. 
sphaeroides,  Peritelus. 
Sphaerolecanium  (see  Lecanium). 
Sphaerotrypes  siwalikensis,  Histerid 
predacious  on,  on  Shorea  robusta 
in  India.  424. 
sphenarioides,  Colemania. 
sphenograpta,  Leucoptera. 
sphenophori,  Ceromasia. 
Sphenophorus,     parasite     of,  in 
Missouri.  588. 
I  Sphenophorus  callosus,  on  maize  in 
j      S.    Carolina,    583;  characters 
'      distinguishing  S.  maidis  and,  217. 
Sphenophorus  maidis  (Maize  Bill- 
bug),  bionomics  and  control  of, 
I      on  maize  in  S.  Carolina,  216^ 
I  sphenophorus  minimus,  on  maize  in 

Ohio.  37. 
j  sphenophorus  parvulus,  on  maize  in 
'      Ohio,  37. 

'  Sphenophorus   zeae,   on   maize  in 
Ohio,  37. 
Sphenoptera  gossypii,  parasites  of, 
I      in  Punjab.  27 ;  susceptibility  of 
varieties  of  cotton  to.  27. 
Sphenoptera  patrizii,  on  cotton  in 
Eritrea.  452. 
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Sphenorynchus,  destroying  locusts 

in  E.  Africa,  MIL 
Sphex  pictipennis,   predacious  on 

Anticarsia  gemmatalis  in  U.S.A., 

678. 

sphingis,  Telenomus. 
Sphingomorpha  chlorea,  on  Sclero- 

carya  caffra  in  S.  Africa,  56£L 
Sphodromantis    viridis,  attacking 

Phaleta  in  Morocco, 
Spicaria    spp.,  experiments    with,  j 

against  insects  in  Russia,  288« 

Spiders,  destroying  noxious  insects, 

86,  113,  37L  507,  614. 
Spilofirapha  electa,  measures  against, 

on  Capsicum  in  New  Jersey,  410. 
Spilomicrus,  parasite  of  Paratheresia 

claripalpis  in  Argentina,  622. 
Spilonola  (see  Eucosma). 
spilotus,  Anthonomus. 
Spinach,  pests  of,  in  Hawaii,  2fi2; 

Aphids  and  diseases  of,  in  U.S.A.  i 

and  Germany,  219.  602.  ' 
Spindle  Worm  (see  Achatodes  zeae). 
Spined  Soldier  Bug  (see  Podisus 

maculiventris). 
spinigera,  Neoexaireta. 
spinipgnnis,  Coleoxestia.  | 
spinolae,  Lygus.  , 
spinosus,  Scirtothrips  :  Selenaspidus. 
spiraea.   Aphis  spiraecola  on,  in 

Florida.  24flL 
spiraecola.  Aphis, 
splendana,  Cydia  (Laspeyresia). 
spiendidella,  Dioryctria. 
Spodoptera  mauritia,  parasites  of,  in 

Hawaii,  254, 588 ;  on  rice  in  India 

and  Malaya.  193,  463,  594,  658 ; 

on  palms  and  sugar-cane,  264 ; 

measures  against,  193,  463. 
Spodoptera  pecten,  on  rice  in  Malaya, 

594. 

Spondias  purpurea,  Leucopholis 
irrorata  on.  in  Philippines,  651, 

Spondylis  buprestoides,  bionomics 
and  control  of,  in  forests  in 
Russia,  89,  621. 

Spray  Schedules,  for  pear  in  S. 
Africa,  660 ;    for  orchards  and  ' 
vines  in  U.S.A. .279,  419,  680, 715. 

Spraying,  dusting  compared  with,  j 
16.  57,  78.  114.  203,  210,  248.  I 
276,  284.  314,  339.  346,  375.  396. 
398,400,572.644*880;  types  of 
equipment  for,  12,  31.  65,  87, 
116,  137,  210,  234.  250.  320,  352. 
367.  394.  400.  456,  481,  483,  597. 
598,  709 ;  economics  of,  against 
orchard  pests  in  Britain,  597; 
surface  tension  of  spreaders,  etc., 
for,  409^  649. 


spretus,  Corymbites  {Selatosomtts)  ; 
Melanoplus. 

Spruce  (Picea),  Tetropium  fuscum 
on,  in  Austria,  24 ;  Chermes  piceae 
on,  in  Britain,  481 ;  pests  of,  in 
Canada.  285 ;  pests  of,  in  Czecho- 
slovakia. 24,  434;  pests  of,  in 
Finland,  521,  522 ;  pests  of,  in 
Germany,  332,  3M,  434;  Prio- 
nids  breeding  in  dead  wood  of, 
in  Japan,  Ifll;  i>ests  of,  in 
Korea,  593 ;  pests  of,  in  Russian 
Union,  521,  621 ;  bark-beetles  on, 
in  Scandinavia,  269.  521 ;  pests 
of.  in  U.S.A..  852,  353,  381,  416. 
54S;  not  attacked  by  Rhyactonia 
frustrana,  Sd2;  pine  planted 
with,  not  attacked  by  Bupalus 
piniarius,  94,  438. 

Spruce.  Norway  (see  Picea  excelsa). 

Spruce.  White  (see  Picea  cana- 
densis). 

Spruce  Bud  Scale  (see  Physokermes 
piceae). 

Spruce     Bud  worm     (see  Tortrix 

fumifetana). 
Spruce  Mite  (see  Paratetranychus 

ununguis). 
Spruce  Sawfiy,  Small  (see  Lygaeone- 

matus  pini). 
spurcata,  Macrorhaphis. 
spuria,  Gossyparia. 
sputator,  Agriotes. 
squalida,  Epicometis. 
squalidus,  Leptops. 
squatniger,   Otiorrhynchus   (see  O. 

singular  is), 
squamosus,  Hypomeces. 
Squash,  as  a  trap-crop  for  cucumber 

beetles.  16,  115. 
Squirrels,  destroying  Curculio  spp. 

in  U.S.A.,  118. 
stabilis,  Microbrctcon  {Habrobracon). 
stabulans,  Muscina. 
Stachys  tuberifera,  Argyroploce  anti- 

quana  on,  in  France  and  Switzer- 
land. 614,  515. 
stali,  Nysius. 

Stamoderes  uniformis,  bionomics  and 
control  of,  in  California.  210. 

Staphylococcus  flaccidifex,  strains  of. 
infecting  Lepidoptera  in  U.S.A. 
306. 

Starch,  as  an  adhesive  in  sprays.  60. 
starki,  ips  {Orthotomicus). 
Starlings   (see   Pastor  roseus  and 

Creatophora  carunculatus). 
Stathmopoda  adulatrix,  on  coconut 

in  Malaya,  57. 
Stauroderus  (see  Chorthippus). 
Stauropus  alternus,  on  camphor  in 

Malaya,  68. 
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Stauropus  lickenina,  bionomics  and 
control  of,  on  gutta-percha  in 
Malaya.  662. 

Steam,  uses  of,  in  pest  control,  15, 
854.  422.  685. 

Stegobium  panicea  (see  Sitodrepa), 

stellenboschensis,  Eulimneria. 

stemmator,  Xanthopimpla. 

Stenobothrus  eurasixis,  egg-pods  of, 

Stenobothrus  fischeri,  egg-pods  of, 

m. 

Stenobothrus  haemorrhoidalis  (see 
Omocestus). 

Stenobothrus  nigrontaculatus,  egg- 
pods  of,  620. 

Stenocarus  cardui,  on  Papaver  nudi- 
caule  in  Britain,  51fi^  | 

Stenodiplosis  geniculati,  bionomics  , 
and  control  of,  on  Alopecurus  \ 
pratensis  in  Britain,  501* 

Sienoma  crambina,  on  cotton  in 
Mexico,  138, 

Stcnopogon,  attacking  honey  bees  in 
U.S.A.,  fiia. 

Stephanitis  typicus,  on  banana  in 
Malaya,  58, 

Stephanoderes  gracilis,  IL  for 
5.  obscurus,  Ferr.,  126. 

Stephanoderes  hatnpei  (Coffee-berry 
Borer),  in  Brazil.  364^  460,  640; 
intercepted  in  coffee-seed  from 
Belgian  Congo.  705 ;  introduc- 
tion of,  into  S.  India,  364.  705 : 
in  Dutch  £.  Indies,  3L  194, 
364.  640.  705;   in  Kenya,  168^  ' 
336;   in  Malaya,  58^  509,  595,  i 
652;  in  Uganda,  460;  suscepti-  j 
bility    of    varieties    of    Coffea  ' 
robusta  to,  31 ;   fungi  infesting,  , 
640;    attempted   utilisation   of  ' 
Prorops  nasuta  against,  3L  460 ; 
measures  against,  336.  509.  657. 
205. 

Stephanoderes  obscurus,  F.,  on  coffee 
in  Dutch  Guiana,  126.  ' 

Stephanoderes  obscurus,  Ferr.  (see 
S.  gracilis). 

Sterictiphoracellularis  (Sweet  Potato 
Sawfly),  bionomics  and  control  of, 
in  U.S.A.,  348:   svnonymv  of, 

248.  j 

Sternochetus  mangiferae  (see  Crypto- 

rrhynchus), 
stcrnodontis,  Sarcophaga. 
s  teropastis ,  Per  sect  an  ia  (Melanchra) . 
Stethorus  punctum,  attacking  Tetra- 

nychus  telarius  in  Ontario,  123. 
Stibaropus  tabulatus,  bionomics  and 

control  of,  on  tobacco  in  Madras,  | 

425. 

sticticalis,  Loxostege  {Phlyctaenodes). 


sticticraspis,  Argyria. 

Stictocephala  inermis,  bionomics  and 

control  of,  in  orchards  in  U.S.A., 

321. 

Stigmaeus  floridanus,  on  pineapple 
in  Hawaii.  252. 

stigmaterus,  Microdus  {Bassus). 

Stilpnotia  ochripes,  Lymantriid 
allied  to.  on  elm  in  China,  509. 

Stilpnotia  salicis  (European  Satin 
Moth),  food-plant  adaptation  of, 
in  Br.  Columbia,  343 ;  in  Holland, 
152;  in  U.S.A.,  79, 109,  379,  491^ 
544.  546 ;  fungi  infesting.  379 : 
measures  against,  379. 

stipata.  Luperina. 

Stiretrus  anchorago,  predacious  on 
Epilachna  corrupta  in  Connecticut, 
544, 

Sttzolobium  (Velvet  Bean\  Diacrisia 

obliqua  on,  in  India,  444 ;  Anii- 

carsia  gemmatalis  on,  in  U.S..\., 

678,679, 
Sttzolobtum  aterrimum,  new  Clytrid 

on,  in  Trinidad.  693, 
stolida,  Grammodes. 
Stomacoccus  platani,  on  Plaianus 

spp,  in  California.  TQft, 
Stomatoceras  melitarac,  parasite  of 

Cactoblastis  cactorum  in  Australia, 

287, 

Stomatorrhina  lunata,  in  S.  Africa, 
530;  in  Palestine,  185;  in  Tan- 
ganyika. 4^;  parasite  of  locusts, 
185.  422.  530, 

Stomopteryx  subsecivella ,  food-plants 
of,  in  India,  444. 

Storks,  destroying  locusts  in  Africa, 
102.  524.  530;  destroying  Eury- 
gaster  integriceps  in  Syria,  506. 

Stotzia  striata,  natural  enemies  of, 
in  N.  Africa,  84,  85, 

Strategus  spp.,  on  sugar-cane  roots 
in  Cuba.  166. 

Strawberry,  Melolontha  on,  in  Aus- 
tria, 2ffi5;  pests  of,  in  Britain. 
228.  461.  521 ;  pests  of.  in 
Canada,  117. 344. 4M ;  weevils  on, 
in  Czechoslovakia,  152;  Antho- 
nomus  rubi  on.  in  Denmark.  695; 
pests  of.  in  France,  233 ;  pests  of, 
in  Germany.  432.  662 ;  pests  of, 
in  Scandinavia,  693,  QSA ;  pests 
of,  in  U.S.A..  78,  137,  163^  210. 
378.  380.  390.  454.  487,  491.  542. 
543.  572.  644, 

Strawberry  Crown  Borer  (see  Tylo- 
derma  fragariae). 

Strawberry  Crown  Moth  (see  A  egetia 
bibionipennis) . 

Strawberry  Leaf-roller  (see  Ancylis 
comptana). 
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Strawberry  Root  Weevils  (see  0/»o- 
rrhynchus  ovatus.  O.  rugoso- 
strtatus  and  O.  sulcatus). 

Strawberry  Weevils  (see  Antko- 
nomus  rubi  and  A.  signatus). 

Strelitzia,    Pentalonia  nigronervosa 

on.  ai* 

strepens.    Aiolopus    {Epacromia)  ; 

i'esperus. 
striata,  Anastrepha  ;  Atta  ;  Chion- 

aspis  ;  Gy porta  ;  Stotzia. 
striatalis,  Diatraea  (see  D.  venosata). 
striatella,     Delphacodes  {Delphax, 

Liburnia). 
striatulus,  Euscelis. 
striatum,  Anobiutn   (see  A.  punc- 

tatum). 
striatus,  Deltocephalus. 
stridulus,  Psophus. 
strigatus,  Eumerus. 
strtgicollis,  Scelodonta. 
strobi,  Eutettix  (see  E,  chenopodii)  : 

Pissodes. 
strobilobius,  Megastigmus. 
Stromatium  fulvum  (unicolor),  bio- 
nomics of.  in  timber  in  Russian 

Union.  188,  ISfl. 
Strophosomus,    on    cotton    in  S. 

Africa,        in  forests  in  Austria. 

92 ;  effect  of  arsenicals  on,  92^ 
Strophosomus  rufipes,  on  pine  in 

Poland.  §2^ 
Sirophostyles  helvola,  Cerotoma  tri- 

furcata  on.  in  Arkansas.  47^ 
Strychnine,    Sitodrepa   panicea  in 

wheat  poisoned  with.  823;  of 

little  value  in  baits  for  wireworms, 

4& 

Strymon  melinus  (Cotton  Square 
Borer),  bionomics  and  control 
of,  in  Texas,  347 ;  distribution  of, 
ML 

stuardoi,  Graphidothrips. 
stultahs,  Fsara. 

Sturmia,  parasite  of  Prodenia  litura 
in  Nyasaland,  422. 

Sturmia  aftgustifrons,  probably  para- 
sitic on  Helxothis  obsoleta  in  S. 
Rhodesia,  2S[L 

Sturmia  inconspicua  (bimaculata). 
parasite  of  Lepidoptera  in  Uk- 
raine and  Morocco,  336«  620. 

Sturmia  munroi,  probably  parasitic 
on  Heliothis  obsoleta  in  S.  Rho- 
desia, isih 

Sturnia  violacea,  destroying  Porthe- 
tria  dtspar  in  Japan.  33. 

stygia.  Magdalis  (see  M.  armigera). 

suasa.  Polia. 

suavella.  Rhodophaea. 

suavis.  Rhagoletis. 

subaeneus.  Brachyplatys. 


subalbipes,  Anagyrus. 

subcarnea,  Archanara. 

Subcoccinella  vigintiquatuorpunctata, 
on  beet  in  Italy. 

subcordata.  Thyrassia. 

subcritiita.  Epitrix. 

suberosa,  MunduUa. 

subferruginea.  Hypocassida. 

subluuatus.  A  stylus. 

submarginata,  Leucoma. 

subopacus,  Polygraphus. 

subsecivella,  Stomopteryx. 

substrialus,  Hypophloeus. 

subtruncatus,  Elytroteinus. 

subviridis,  Epinotia. 

Sudan.  Anglo-Egyptian,  Agonoscelis 
versicolor  in.  IQQ ;  new  Coccid  on 
Coffea  in,  cotton  pests  in, 

55,  56^  100.  198.  m  m  684; 

leaf-crinkle  of  cotton,  etc..  m, 
634;  Schistocerca  gregaria  in,  99« 
508;  beneficial  insects  and  bio- 
logical control  in.  55^  100,  198« 
425. 

Sudan   Bollworm   (see  Diparopsis 

castanea). 
Sugar,  in  formulae  for  baits,  68, 160. 
888«  712;  removal  of.  from 
molasses  in  baits  for  Tr^'petids, 
367.  368.  457 ;  in  bait-spray  for 
Anastrepha  ludens,  547. 
Sugar-cane,  pests  of.  in  Argentina, 
12,  18.  460,  677;  pests  of.  in 
Brazil,  6L  639 ;  pests  of,  in 
Formosa,  244,  706 ;  pests  of,  in 
Br.  Guiana,  3^^  530,  712 ;  pests 
of,  in  Hawaii.  254,  ^S8  ;  pests  of, 
in  India.  28^  29,  326,  443,  463, 
688;     pests   of,    in    Dutch  E. 

I  Indies,  194,  ^  384,  703,  704, 
214;  pests  of.  in  Madagascar. 
27,  103.  527 ;  Sesamta  tnferens 
on.  in  Malaya,  656.  657 ;  pests  of, 
in  Mauritius,  140,  141i  429,  559 ; 
pests  of.  in  Mexico,  57fi;  pests  of. 
in  Peru,  174.  677;  pests  of.  in 
Philippines,  108,  571.  651 ;  pests 
of,  in  Queensland,  60,  106.  826. 

I  341.  359  361.  362.  464.  591.  704. 
705  ;  pests  of.  m  U.S.A..  65,  168, 

;  247.  398.  677.  644.  677.  678.  681; 
pests  of.  in  W.  Indies,  165.  166. 
167.  228.  224.  260.  826.  880.  426. 
468.  469.  506;  local  conditions 
influencing  control  of  pests  of, 
310;  review  of  work  on  bio- 
logical control  of  Diatraea  on, 
126;  effect  of  D.  saccharalxs  on 
sugar  content  of,  12,  894;  sus- 
ceptibility of  varieties  of.  to 
pests.  261.  708;    Aphis  maid  is 

I      and  types  of  mosaic  of,  in  S. 
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Africa.  184;  bibliography  of 
papers  on  mosaic  of,  8M;  nega- 
tive experiments  with  insects  and 
mosaic  of.  ^  165,  448:  insecti- 
cides and  injury  to,  ^  fijL 

Sugar-cane  Aphis,  White  Woolly 
(see  Oregma  lanigera). 

Sugar-cane  Froghopper  (see  Tomas- 
pis  saccharina). 

Sugar-cane  Leafhopper  (see  Perkin- 
siella  saccharicida). 

Sugar-cane  Mealybug  (see  Pseudo- 
coccus  boninsis). 

Sugar-cane  Moth  Borer  (see  Dia- 
ttaea). 

Sugar-cane  Moth  Borer,  Giant  (see 

Castnia  licus). 
Sugar-cane  Tip  Borer,  White  (see 

Scirpophaga  intacta). 
Sugar-cane  Wee\'ils  (see  Metamasius 

sericeus   and    Rhabdocnemis  oh- 

scura). 

sulcatus.  Gnathotrichus  ;  Otiorrhyn- 
chus  {Brachyrrhinus). 

Suleima  helianthana,  on  sunflower 
in  Missouri,  644. 

Sulphur,  uses  of,  against  ants.  89, 
^9,  545:  fumigation  with, 
against  mushroom  pests,  848« 
699;  effect  of.  against  mites 
attacking  laboratory  hosts  of 
Tricho^ramma.  JL.  479,  480; 
dusting  with,  67,  ^02,  846, 
423.  551.  573,  587,  588,  600, 
619.  624.  625.  637.  694;  in 
mixed  dusts,  204.  249,  262,  378, 
474,  551,  644.  680;  efiect  of 
dusting  with,  on  pollination  of 
apple.  498:  spraying  with,  4, 
428,  646 :  new  insecticide  spray 
containing,  650;  formulae  con- 
taining. 249,  ^  878,  474,  687, 
644,  650.  680;  and  copper  sul- 
phate. 262:  and  lead  arsenate, 
249,  474,  6M,  6Mi  680i  slight 
reaction  between  arsenates  and, 
552:  and  lime.  204^  474,  637, 
9SSi ;  and  nicotine  sulphate.  204 ; 
process  for  recovering  colloidal 
and  precipitated  forms  of.  202: 
fineness  of  forms  of,  202,  540: 
effect  of  temperature  on  efficiency 
of,  201,  551:  hemp  for  smoking 
tainted  by.  198:  effect  of,  on 
foliage  injury  bv  oil  sprays,  619, 

Sulphur,  Liver  of  (see  Potassium 

Sulphide). 
Sulphur  Dioxide,    combined  with 

other  fumigants  for  stored  grain.  | 

342;  effect  of  fumigation  with,  on 

textiles,  188. 


sulphurella,  Gracilaria  {Coriscium). 
Sulphuric    Acid,    for  generating 

hydrocyanic-acid  gas  {q.v.),  600. 
Sunflower,  Simyra  nervosa  on.  in 

N.  Caucasus,  670;   pests  of,  in 

U.S.A..  414,  644- 
Sunn  Hemp  (see  Crotalaria  juncea). 
super stitiosus,  Dysdercus. 
Surmam  Cherry  (see  Eugenia  urn- 

flora). 

surinamensis,  Pycnoscelus  ;  Silvanus 
{Oryzaephilus). 

surrubea,  Sarcophaga. 

suspensus,  Pteromalus  {Rhopaiicus). 

sutor,  Monochamus  ;  Perigea. 

suturalis,  Brachyderes  ;  Brumus  : 
Ceuthorrhynchus  ;  Lochmaea. 

Swallows,  destroying  noxious  in- 
sects in  Bulgaria,  227. 

Swede,  pests  of,  in  Denmark,  43i 
Phorbia  trichodactyla  on,  in  Ger- 
many, 184:  Phorbia  spp.  on,  in 
Russia,  280 ;  pests  of,  in  Siberia, 
49.  50.  54;  pests  of,  in  U.S.A., 
^Q,  350 ;  Aphids  and  mosaic 
disease  of. 

Sweden,  pests  of  carrots  in.  231. 
698;  cereal  pests  in.  668,  693; 
forest  pests  in,  87,  268-270,  817, 
828 :  pests  of  small  fruits  in, 
694. 695.  ' 

Sweet  Clover  [Melilotus).  Barathra  < 
configurata  on.  in  Alberta.  112;  , 
pests  of.  in  U.S.A..  273,  370,  482 ;  ! 
insects  and  polhnation  of.  2SL  \ 

Sweet  Potato,  pests  of.  in  Brazil,  ' 
631,  640 ;  pests  of,  in  Ceylon.  I 
152 ;  pests  of,  in  Belgian  Congo,  ; 
260;  new  leafhopper  on.  in 
Haiti,  494;  Diacrisia  obliqua  on, 
in  India,  444  ;  Prodenia  litura  on, 
in  Dutch  E.  Indies,  194 ;  Cirphis 
unipuncta  on,  in  Japan,  552; 
Alcides  convexus  on,  in  Mada- 
gascar. 594 ;  pests  of,  in  Malaya. 
58.  248,  868:  Elachista  on.  in 
Mauritius,  559;  pests  of,  in 
U.S.A.,  848,  491i  Cylas  Jormi- 
carius  intercepted  in,  in  U.S.A., 
HQ;  sodium  silicofluoride  and 
injury  to.  157. 

Sweet  Potato  Sawfly  (see  Sterictt- 
phora  cellularis). 

Sweet  Potato  Weevil  (see  Cylas 
formicarius), 

Switzerland.  Argyroploce  antiquana 
in.  615;  cricket  in  houses  in,  525; 
orchard  pests  in.  93. 178.  604: 
vine  posts  in.  885, 
Syagrus  puncticollis,  on  cotton  in 
S.  Africa,  528. 
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^ .  Syagrus  rugiceps,  on  cotton  in 
^  ,        Italian  Somaliland. 

Syagrus  rugifrons,  on  cotton  in  S. 
Africa.  297.528 ;  measures  against. 

0  ^  ^ 

'       Sycamore    Lace-bug    (see  Cory- 
thaica  ciliata). 
Sycanus  leucomesus,  predacious  on 
noxious  insects  in  Malaya,  58, 
508. 

SyUpta  derogata  (Cotton  Leaf-roller) , 
^'^        in  India.  27^  1^  243 ;  in  Malaya, 
198,   868;    in    Nyasaland  and 

•  Philippines,  198 ;  on  Hibiscus 
<  ■         esculentus.  263;  parasites  of,  11. 

198. 

•Hi.  ♦    syleptae,  Elasmus. 
I.^**    sylvata.  Abraxas. 

Symbiosis,  intracellular,  in  relation 
2f         to  diseases  of  insects,  6KL 

Symmictus    cosiatus,    parasite  of 
J  -         Locustana  pardalina  in  S.  Africa, 

;sit'-    symphoricarpi,    Rhagoletis  (see  R. 

;  fl!  -  pomonclla). 

ii  ^      Symphoricarpus.    Rhagoletis  pomo- 
nella  on,  in  Oregon,  2^L 
Svmphvlella,  on  sugar-cane  in  Louis- 
r :  *       iana]  168j  628, 

•  26^5    Symphytum,    Phytometra  chrysitis 

'        on,  in  N.  Caucasus,  670. 
Synanthedon  {see  A  egeria) . 

•  Syneta   albida,    measures  against, 

on  cherry  in  Oregon,  78. 
rX^    Syngamia    vibrusalis,    on  green 

:       manure  plants  in  Malaya,  52. 
jCt,'     Syntomaspis  druparum,  not  attack- 
\i  t         ing  apple  in  New  Zealand,  618» 

Syntomosphyrum    esurus,  parasite 
'-f.         of  Diatraea  saccharalis  in  Texas, 
:  418. 

c..      Syntomosphyrum  indicum,  proposed 
introduction  of,  into  Italy  against 
'  ]i:         Ceratitis  capitata,  12ft. 
^  c     Syria.    Eurygaster    integriceps  in, 

.{^  506. 

.1       syrtngella.  Gracilaria. 

Syringopais  temperatella,  light  at- 
/  ..i  tracting  males  only  of,  in 
'  J-  •        Cyprus,  4. 

Syrphids,  in  stored  hemp  seed  in 
Germany,  flL 
4-.     Syrphus,  attacking  Aphis  gossypii 

•  in  Rhodesia.  298. 

,  Syrphus  balteatus,  predacious  on 
Eriosoma  lanigerum  in  France 
and  Japan,  5M.  614;  parasites 
of.  664. 

''(Ar  Syrphus  meadi,  predacious  on  Erio- 
soma  lanigerum  in  Br.  Columbia. 
343. 

.■■3  ' 

(183M) 


Syrphus  opinator,  predacious  on 
Eriosoma  lanigerum  in  Br.  Colum- 
bia, 343. 

Syrphus  ribesii.  predacious  on  Erio- 
soma lanigerum  in  France,  664. 
I  Syrphus  ropalus,  attacking  Lepi- 
I  doptera  in  New  Zealand,  428. 
j  Syrphus  venablesi,  predacious  on 
'  Eriosoma  lanigerum  in  Br.  Colum- 
:     bia,  343. 

I  Syrup,  in  baits,  36,  87,  422. 
Systates  perblandus,  bionomics  of, 
on  maize,  etc.,   in  Nyasaland, 
424. 

!  Systates  smeei,  on  tea  in  Nyasaland. 
423. 

Systena  elongata,  transmitting  virus 
diseases  of  potato  in  U.S.A.,  221. 
Systoechus  albidus,  parasite  of  Locus- 
■      tana  pardalina  in  S.  Afiica,  530. 


tabaci.  Thrips. 
tabatai,  Pimpla. 

Tabernaemoniana.  new  Coccid  on,  in 
San  Thome.  330- 
'   Tabidia  aculealis,   bionomics  and 
control  of,  in  Ceylon,  157.  635. 
tabidiae,  Meteor  us. 
tabulata,  Chehnidea. 
tabulatus,  Stibaropus. 
Tachardia  albizziae  (see  Laccifer). 
tachardiae,  Brachvmeria  ( Chalcis) ; 

Microbracon  (Bracon). 
Tachina  erucarum,  parasite  of  Loxo- 

stege  sticticalis  in  Bulgaria,  222. 
Tachina  fallax.  parasite  of  Dendro- 

limus  pint  in  Ukraine,  336. 
Tachina  japonica.  parasite  of  Por- 

thetria  dispar  in  Japan,  83. 
Tachina  larvarum,  parasite  of  Lepi> 
doptera  in  Russia  and  Czecho- 
I      Slovakia,  gST,  295,  336. 
'  Tachinids,  list  of,  in  Mississippi, 
anatomy  and  classification 
I     of,  588. 
Tachinophyto  variabilis  (see  Lixo- 
phaga). 

Tachycines  asynamorus,  measures 
,  against,  in  greenhouses  in  Ger- 
;     many.  94,  180. 

Tachypterellus  quadrigibbus,  on  pear 

in  Br.  Columbia,  429. 
Taeniocampa  (see  Monima). 
Taeniocampa  instabilis  (see  Monima 
incerta) . 

Taeniocampa  pulverulenta  (see  Moni- 
ma cruda). 
taeniopus,  Chlorops. 
:  Taeniothrips  inconsequens,  on  cherry 
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in  Norway,  on  prune  in 

Oregon,  78. 

Tagetes  erecta.  yellows  disease  of, 
in  U.S.A..  Ifi. 

taitensis,  Diocalandra. 

Takahashia,  new  parasite  of,  in 
Japan,  268, 

iakahashii,  Teiraneura. 

Talc,  in  mixed  spray  against  Cydia 
molesta,  475 ;  effect  of  dusting 
with,  against  C.  molesta,  405, 
406.  419.  542:  hindering  work 
of  Trichogramma,  4Qfi;  dusting 
with,  preventing  oviposition  of 
Spilographa  electa,  410* 

Tamarack  (see  Latix  laricina). 

tamaricis,  Haltica. 

Tamarind  ( Tamarindus  indica), 
Coccids  on,  in  India,  198,  32Q> 

Tamarix,  Anomala  vitts  on,  in 
France,  595, 

Tanganyika  Territory,  new  Coccids 
in,  coffee  pests  in,  330.  422 ; 
cotton  pests  in.  420»  422,  567. 
594;  new  Hymenopterous  para- 
sites in,  55i  198.  635;  miscel- 
laneous pests  in,  422;  Schistocerca 
gregarui  and  its  natural  enemies 
in.  422,  524,  634. 

Tannia  (see  Xanthosoma). 

Tannia  Beetle  (see  Ligyrus  ebenus). 

Tannic  Acid,  in  formula  for  nicotine 
tannate,  382. 

Tanymecus  palUatus,  on  beet  in 
Italy,  662 ;  food-plants  of,  in  W. 
Siberia,  53i  IffiJ;  on  vines  in 
Turkey,  6- 

tapet sella,  Trichophaga. 

Tapinoma  erraticum,  in  Italy,  46, 
561 ;  attacking  Conorrhynchus 
mendicus,  661 ;  measures  against, 
46. 

Tapinoma  melanocephalum ,  asso- 
ciated with  Trionymus  sacchari 
in  Cuba.  165 ;  measures  against. 
IfflL 

Tar  Distillates,  for  spraying  bands 
against  Anthonomus  pomorum, 
808«  504;  against  Leucopholis 
irrorata,  661;  against  Phytometra 
gamma,  ^2 ;  repellent  to  Popillia 

•  japonica.  447 ;  as  dormant  sprays. 
23,  43,  176,  234.  467.  496.  497. 
514,  550.  625.  626.  627.  632.  650. 
669;  fornnilac  for.  178,  234*  467, 
508.  650.  626.  627.  66fl ;  prepara- 
tion, characteristics  and  action 
of,  496,  497,  626,  650;  and  oil 

•  emulsions,  626,  661,  660:  effect 
of,  on  mfcstation  by  Paratetrany- 
chus  ptlosus,  28,  4ffl.  669.;  action 
of  fumes  of,  on  silkworm  eggs. 


2^ ;  ineffective  for  soil  treatment 
against  pear  midges,  692.  (See 
Anthracene  Oil  and  Carbolineum.) 

,  Tar-oil,  as  a  soil  dressmg  agamst 
Diptera,  182,  430;  bands  treated 
with,  against  Pheidole  punctulata, 

I     566;  method  of  treating  tele- 

I      graph  poles  with,  98- 
Tar -oil.  Pine,  as  a  repellent,  67,  442. 
Tarache    basifera,    on    cotton  in 

I      Punjab,  22. 

'   Tarache  lucida,  food-plants  of,  in 
I      N.  Caucasus.  620. 
I  Tarache  nitidula,  bionomics  of,  on 
'      cotton  in  S.  Africa,  Sfflx 

Targionia  sacchari  (see  Aspidiotus). 
'   Targionia   vitis.    parasites   of.  in 
France.  594.  595. 
Tarichium,  infesting  Agrotis  prO' 

nuba  in  Germany, 
Taro  (see  Colocasia). 
tarsal  is,  Cephalonomia. 
Tarsonemtts  fragariae,  bionomics  of, 

on  strawberry  m  Britam,  521. 
Tarsonemus    pallidus  (Cyclamen 
Mite),  on  strawberry  in  Ontario, 
117:  measures  against,  in  U.S. .A., 
249,628. 

Tasmania.  Smynthurus  viridis  on 

clover  in,  S88. 
tatarica,  Cyrtacanthacris. 
tavaresi.  Aphis. 

Tea.  Poecilocoris  latus  on,  in  Assam, 
532:  pests  of.  in  Ceylon.  ^  105. 
156.  440.  441.  558.  559 ;  pests  of. 
in  Dutch  E.  Indies,  82,  2B6.  450. 
668.  664;  pests  of.  m  Malaya. 
509 ;  pests  of,  in  Nyasaland.  265. 
428. 

Tea  Leaf  Weevil  (see  Dicasticus 
mlanjensis). 
'  Tea  Mosquito  Bug  (see  Helopeltis 
bergrothi). 

Tea  Seed  Bug  (see  Poecilocoris  latus). 

Tea  Tortrix  (see  Homona  coffearia). 

Teak,  Hyblaea  puera  on,  in  For- 
mosa, 658;  pests  of,  in  Dutch  E. 
Indies,  194.  286,  512.  654. 

Teak  Moth  (see  Hyblaea  puera). 

Teak  Termite  (see  Calotermes  tec- 
tonae). 

technographa,  Microcolona. 
Tectocoris   lineola,   on   cotton  in 

Fiji,  298 ;  Atdacosternum  nigro- 

rubrum  probably  confused  with, 

in  Queensland,  296. 
Tectona  grandis  (see  Teak). 
tectoncu,  Calotermes  {Kalotermes). 
tectus,  Ptinus. 
legalensis.  Chionaspis. 
telarius.    Tetranychus  {Epitetrany- 

chus). 
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Teleas,  parasite  of  Eurygaster  integ- 
riceps  in  Turkey,  Sfifi. 

Teleasinae,  revision  of  Australian 
sp>ecies  of,  284. 

Telegraph  Poles,  treatment  of. 
against  pests  in  Germany,  93. 
^2;  damaged  by  ReticuliUrmes 
lucifugus  in  Jugoslavia,  9fi. 

TeUnomus,  parasite  of  Scotinophara 
lurida  in  Japan,  M2;  parasite  of 
Eurygaster  integrtceps  in  Russia 
and  Iraq,  506;  suggested  intro- 
duction of,  into  Syria,  506 ;  para- 
site oi  Alabama  argiliacea  in  W . 
Indies,  300. 

TeUnomus  cannectans,  parasite  of 
Protoparce  sexta  in  W.  Indies, 

TeUnomus    monilicornis    (see  T. 

sphingis). 
Telenomus  nawai.  establishment  of, 

against  armyworms  in  Hawaii, 

254.  588. 
Telenomus  sacchii,  sp.  n^  parasite 

of   Hysteropterum  liliimacula  in 

Italy.' 456. 

Telenomus  sphingis,  parasite  of 
Protoparce  sexta  in  U.S.A.  and 
W.  Indies,  285;  synonymy  of, 
285. 

Telenomus  truncativentris.  probably 
parasitic  on  Antestia  in  Nyasa- 
land,  428. 

Teleonemia  lantanae,  destroying 
Laniana  in  Hawaii,  253 ;  estab- 
lishment of,  in  Fiji,  11^  12^  616. 

Telephone  Cables,  damaged  by 
Sinoxylon  sexdentatum  in  Italy, 

Telephorus,  measures  against,  on 

Chrysanthemum  in  greenhouses  in 

Germany,  481. 
Telsimia,  predacious  on  Prospal- 

tella  pergandei  in  China,  820. 
Telsimia  emarginata.  predacious  on 

Coccids  in  China,  32iL 
temperatella,    Syringopais    ( Koche- 

lodes). 

Temperature,  effects  of,  on  insects, 
228.  241.  208.  455.  623,  629.  642. 
696.  700 ;  methods  of  indicating 
effect  of.  241^  629,  TOO;  thermo- 
couple method  of  determining. 
642;  effect  of,  on  efficiency  of 
insecticides,  20L  525,  55L  562. 
(See  Cold.) 

Tenebrio  molitor,  in  dried  fruit 
and  cigars  in  Germany,  888.  488 ; 
tests  of  ethylene  oxide  on.  628 ; 
new  Coccidian  parasite  of,  631; 
effect  of  light  on  development  of. 


421 ;   relation   of   humidity  to 

evaporation  from,  512. 
tenebrioides,  Zabrus. 
tenebrionis,  Capnodis. 
Tenebroides  maroccanus,  attacking 

Porthetna    dispar    in  Morocco, 

569. 

tenebrosa,  Mictis. 

tenella,  Eutettix :  Galerucella. 

tenellus,  Hemiteles. 

Tennessee,  parasite  of  Protoparce 

sexta  in,  ^5. 
Tent  Caterpillar  (see  Malacosoma). 
tenthredtnidarum,  Masicera  (see  Pty- 

chomyia  selecta). 
tenuicornis,    Cheiloneurus ;  Habro- 

cytus. 

Tenuipalpus  bioculatus,  on  orange 

in  Brazil,  128. 
Tenuipalpus  californicus,  on  orange 

in  Brazil,  173. 
Tephrosia,   Ferrisia  virgata  on,  in 

Dutch  E.  Indies,  868;  Cracca 

considered  the  correct  name  for, 

690. 

!  Tephrosia  Candida.  Coccid  on,  in 
j  Ceylon.  157 ;  not  attacked  by 
I  Exopholis  hypoleuca  in  Dutch  E. 
j      Indies,  287. 

Tephrosia  maxima,  Xyleborus  mori- 
I      gerus  on,  in  Dutch  E.  Indies.  654. 
Tephrosia  piscatoria.  "  cube  "  [q.v.) 

possibly  the  root  of,  862. 
Tephrosia  toxicaria,  insecticidal  pro- 
perties and  constituents  of,  876. 
690. 

Tephrosin,  possibly  in  derris  and 

cube  roots,  826. 
terebrans,    Amphicerus  :  Dendroc- 

tonus. 

tergiversans,   Dysdercus  superstitio- 
sus. 

Termes  gilvus,  on  kapok  in  Dutch  E. 
Indies,  194. 
;  terminalis,  Rhabdophaga. 
\  terminifera,  Chortoicetes. 
I  Termite  Shields,  114,  195. 
I  Termites,  of  California,  168.  275, 
j      680;   new  records  of,  in  Lower 
!      California,  88;  types  of  nests  of, 
in  Java,  461 ;    of  PhiUppines, 
195,  383;   and  their  control  in 
buildings  and  timber,  ^  99,  114. 
m  156.  168.  195,  275,  326,  457, 
642.  704.  709;  and  their  control 
on  hving  plants,  29,  95,  99,  100. 
105.  156,  233,  286.  512.  558.  704; 
natural  enemies  of,  88»  705. 
Termopsis  angusticollis,  in  decaying 

logs  in  California,  225. 
Terpineol,  for  removing  adhesives 
from  insects,  581. 
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Terrapin  Scale  (see  Lecaniion  nigro- 

fasciatum). 
tertialis,  Phlyctaenia. 
tessellata,  Euxoa. 

iessellatus,  Eucalymnatus  {Lecan- 
ium). 

tessmanni,  Mesohomotoma. 

tesiaceipes,  Lysiphlebus. 

testaceus,  Paniscus  ;  Rhogas. 

testulalis,  Maruca. 

ifterrellus,  Crambus. 

Tetrachlorethane,  greenhouse  fumi- 
gation with,  against  whiteflies, 
600 ;  vapour  pressure  of.  648. 

Tetracnemus  pretiosus,  hberation  of, 
against  Psettdococcus  gahani  in 
CaHfornia,  TL 

TetraHn,  and  anthracene  oil.  pre- 
paration of  emulsion  of.  651L 

tetralophae,  Habrobracon  (see  M icro- 
bracon  gelechiae). 

Tetraneura  hirsuta,  on  sugar-cane 
in  Mysore,  63a. 

Tetraneura  takaha^hii,  sp.  n^  in 
Formosa,  568* 

Tetraneura  ulmifoliae  (ultni),  on 
cereals  in  France.  228. 

Tetranychus,  in  orchards  in  France, 
293 ;  in  greenhouses  in  Germany, 
3 ;  measures  against.  3j  303;  carbo- 
lineum  ineffective  against,  293* 

Tetranychus  althaeae  (see  T.  tela- 
rius). 

Tetranychus  banksi  (see  Anychus). 

Tetranychus  bioculatus,  measures 
against,  on  tea  in  Nyasaland.  428. 

Tetranychus  flavus,  on  apple  in 
Nova  Scotia,  112;  in  U.S.A.,  112. 

Tetranychus  opuntiae,  establishment 
of,  against  prickly-pear  in  Aus- 
tralia, 288. 

Tetranychus  pacificus,  on  vines  in 
California,  15],  582;  bionomics 
and  control  of,  582. 

Tetranychus  telarius,  in  Australia, 
6fifi;  in  Bessarabia,  132,  133:  in 
Britain,  228,  46L  598,  599:  in 
Caucasus.  97,  132;  in  France, 
2S^;  in  Germany.  266,  267.  663; 
in  S,  India,  193 ;  in  Latvia,  215 ; 
in  Ontario.  123^  537;  in  U.S.A., 
87,137,215^578;  on  small  fruits, 
123,  137.  461.  537;  in  green- 
houses, 37,  266,  578,  598,  599. 
600;  on  hops.  228,  233,  267, 
663;  on  vines,  132.  133;  miscel- 
laneous food-plants  of,  97,,  198. 
215,  461.  599,  600;  not  trans- 
mitting spotted  wilt  of  tomato, 
666 ;  bionomics  of,  123,  598: 
measures  apainst.  37,  123.  193, 
266.  267.  578.  598.  599,  600,  6Q2 


I      668 ;  Tarsonemus  fragariae  com- 

'  pared  with,  521. 
Tetrastichus,  parasite  of  Asterole- 
canium  ilicicola  in  N.  Africa,  85  ; 
parasite  of  Tischeria  gaunacella 
in  Italy,  268 ;  hosts  of,  in  U.S.A., 
138.  321;  parasitic  on  Cassida, 
362. 

Tetrastichus  bruzzonis,  sp.  ru,  para- 
site of  Cassida  vittata  in  Italv, 
367,562. 

Tetrastichus  ovulorum,  sp.  para- 
site of  Epilachna  chrysomelina  in 
Sierra  Leone,  425. 
I  Tetrastichus  thripophonus,  parasite 
I      of  Liothrips  urichi  in  Trinidad, 
:  filfi. 

Tetroda  histeroides,  on  rice  in  Madras 
and  Malaya.  58,  593. 

Tetropium,  typ)es  of  tunnels  caused 
by,  268. 

Tetroptum  castaneum,  24. 

Tetropium  fttscum,  bionomics  and 
!      control  of,  in  forests  in  Central 
Europe,  24. 

Tetropium  gabrieli,  bionomics  and 
control  of.  in  forests  in  Central 
Europe,  24. 

Tettigoniella  (see  Cicadella). 

Tettix  bipunctatum  (see  Acrydium). 

Texas,  Plebeius  acmon  on  A  stragalus 
trifloris  in,  687 :  cotton  pests  in, 
62.  63.  64,  67,  309.  313.  347,  380. 
577.  624:  fruit  pests  in.  66,  67, 
79,  no,  30L  380,  546*  §24,  625; 
Laphygma  frugiperda  in.  164; 
vegetable  pests  in.  66,  67,  222. 
68L  624,  625,  678,  68L;  bene- 
ficial insects  in.  64,  347,  413.  577. 
624,  625.  678. 

Textiles,    damaged    by  Attagenus 
'     japonicus  in  Japan,  Ifil;  treat- 
ment of.  against  clothes  moths, 
etc.,  352;  fumigation  of.  against 
I      pests.  129.  138 ;  injured  by  sul- 
'      phur  dioxide,  133. 

thais,  Cirrochroa. 

thalassina,  Aiolopus  {Epacromia). 
,  Thallium    Sulphate,    in   baits  for 
ants.  486*  212. 

Thamnonoma  u  avaria.  on  black  cur- 
rant in  Norway.  693. 
I  Thamnotettix  melanogaster,  on  cran- 
berry in  U.S.A..  228. 

Thamnotettix  nigrifrons,  not  surviv- 
ing on  cranberry'  in  New  Jersey, 
228. 

Thamnotettix  smithi,  on  cranberr\'  in 

New  Jersey.  222. 
Thanasimus  nigriventris,  predacious 
I      on    Dendroctonus    brevicomis  in 
L  U.S.A..  329. 
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Tkaumetopoea  pityocampa,  on  pine 
in  Italy,  526:  parasite  and  con- 
trol of.  in  Spain,  284. 

Thea  thurtferae,  predaciouson  Phena- 
coccus  peyertmhojffi  in  N.  Africa,  1 

84.  i 
theae,     Coccotrypes  ;         Fiorinia  ; 

Ptnnaspis    {Chionaspis,  Hemi- 

chionuspis). 
Thecla  agra  (see  Callicxsta  thius). 
Thecla  bazochii  (see  Callicista  thius). 
Thecla  echion  (see  Tmolus).  j 
theclae,  Apanteles.  I 
Thecodiplosis  brachyntera,  parasite 

of.  on  pines  in  Germany,  321. 
Thecodiplosis  piyiiradiatae  (Monterey 

Pine    Midge),    pupation    of,  in 

U  S  A  , 

Thelia  bimaculaia,  ant  associated 
with,  on  Robinia  in  Maryland, 

i 

thelwalli,  Amphicallia.  | 

theobroma,  Sahlbergella. 

Theretra  alecto,  on  vines  in  India,  ; 

44S ;  characters  of,  444.  > 
Theretra  clotho,  on  vines  in   India,  [ 

448 ;  characters  of,  444. 
Theretra  nessus,  on  cinnamon  in 

Malaya,  58. 
Theretra  oldcnlandiae  firmata,  para- 
site of,  in  Queensland,  425. 
Thermobia  domestica,  bionomics  and 

control  of.  in  Vancouver,  846. 
Thermocouple,  for  determining  soil 

temperatures,  642. 
TTiermohvgrostat,    description  of, 
822. 

Thermonotus  oberthuri,  on  cinnamon 
in  Malaya,  58. 

Theronia    zcbroides,    hosts   of,  in 

Formosa,  8^  668. 
Thespesia.    Empoasca  facialis  on, 

in  N.  Rhodesia,  288. 
Thimble   Berry   (see    Rubus  occi- 

dentalis). 

Thisoecetrus  littoralis,  in  Egypt, 
162. 

thius,  Callicista.  i 
Thliptoceras  octoguttale.  on  coffee  in 

Kenya,  332. 
thoas.  Paptlio. 

Thomasiniana  oculiperda,  measures  i 

against,  on  grafted  apple  buds  in  j 

Britam,  385. 
thompsoni,  Apanteles.  i 
Thoracaphis  fici,  on  Ficus  retusa 

in  Hawaii,  254. 
thoractca,  Campsomeris  (Elis). 
Thosea  aperiens,  on  Dunbaria  heynei 

in  Ceylon,  156. 
Tho.'iea  cervina,  on  tea  in  Ceylon,  . 

156.  ' 


thrax,  Erionota. 
thripophonus,  Tetrastichus. 
Thrips,  on  apple  in  Kansas,  1812. 
Thrips  gossvpii,  sp.  n^  on  cotton  in 

Bokhara,  268. 
Thrips  physapus,  on  flax  in  Latvia, 

215. 

Thrips  tabaci,  in  Australia,  296. 
666;  in  Bermuda.  615;  in  Britain, 
666 ;  in  Bulgaria,  158 ;  in  Latvia, 
215;  in  Mauritius,  838.  559 ;  in 
Russian  Union.  329,  700 ;  in 
U.S.A.,  67.  202.  249.  578.  582. 
680 ;  on  cotton,  ^^82^  5^  680 ; 
effect  of  type  of  soil  on  infestation 
of  cotton  by,  881;  on  flax.  216; 
on  onion,  67^  249*  338,  559,  615; 
on  orange,  202 ;  on  tobacco,  153, 
2QQ;  not  transmitting  virus 
diseases  of  tomato,  666.  662;  in 
greenhouses,  578;  bionomics  of, 
153.  338.  680.  700;  measures 
against,  158.  202.  249.  888.  578, 

Thrips  (see  Thysanoptera) . 
Thrips,  Bean  (see  Heliothrips  fas- 
ciatus) . 

Thrips,    Citrus    (see  Scirtothrips 

aurantii  and  S.  cttri). 
Thrips,  Florida  Flower  (see  Frank- 

liniella  tritici  bispinosa). 
Thrips,  Onion  and  Tobacco  (see 

Thrips  tabaci). 
Thurberia,    pests    of,    in  U.S.A., 

68.  468.  491.  546. 
Thurberia  Weevil  (see  Anthonomus 

grandis  thurberiae). 
thurberiae,  Anthonomus  grandis. 
thuriferae,  Thea. 

Thylacites  pilosus.  on  beet  in  W. 

Siberia,  ftg?- 
Thyrassia  subcordata,  mercury  amal- 

gam  destroying  eggs  of,  80. 
Thyridanthrax.  parasite  of  Docio- 

staurus  maroccanus  in  Iraq,  449. 
Thyridopteryx  ephetneraeformis,  on 

apple  and  pear  in  Kansas,  182. 
Thysanoptera,  of  S.  Australia,  456; 

of  Indo-Malayan  Region,  455 : 

of  Japan,  8ffl;  of  Rumania,  186; 

predacious  on  other  insects,  820. 

587;  natural  enemies  of,  158. 

616 ;  classification  and  new  species 

of.  225.  241. 258.  383. 216. 
tibialis,     Chaetocnema .     Halticus  ; 

Microgaster ;  Phanerotoma. 
Tibicen  canicularis,  in  U.S..\.,  71 ; 

attracted  to  geraniol  bait,  21. 
Tibicen  septemdectm,  outbreaks  of, 

in  U.S..\.,  879 ;  possible  value  of 

geraniol  bait  for,  21. 
Tibicina  (see  Tibicen). 
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tigrinus,  Cyphocleonus . 

Tilia  (see  Lime.  Tilia). 

Timarcha  intricata.  on  strawberry 
in  Washington,  542. 

Timber,  termites  in,  15,  96,  114. 
196,  275,  642,  m  IMl  other 
pests  of,  22.  42,  93,  109.  129,  188, 
189.  209.  282.  288,  439.  492> 
512.  520.  627.  642. 

Timothy  Grass  (see  Phleum  pra- 
tense). 

Tin,  and  mercury,  amalgam  of,  for 
protecting  stored  grain  against 
pests,  80. 

Tinea,  parasite  of,  in  India,  IM. 

Tinea  btselliella  (see  Tineola). 

Tinea  granella,  in  cigars  in  Ger- 
many, 38S;  bionomics  of.  in 
stored  grain  in  Italy,  46L 

Tinea  pellionella.  measures  against, 
in  France,  352;  in  clothes  find 
furs  in  Georgia,  439^ 

tineivotus,  Typhlodromus . 

Tineola  btselliella  (Clothes  Moth), 
measures  against,  in  Russia  and 
France,  129,  367,  439. 

Tinnunculus,  destroying  locusts  in 
S.  Africa,  630. 

Tiphia,  proposed  liberation  of, 
SigAinst  A serica  castanea  in  U.S.A., 
413;  classification  of,  256,  588. 

Tiphia  parallela,  parasite  of  Lach- 
nosterna  smithi  in  Barbados,  468 ; 
utilisation  of,  against  L.  smithi  in 
Mauritius,  141,  429,  559. 

Tiphia  popilliavora,  in  Japan,  411 ; 
colonisation  of,  against  Lamelli- 
corns  in  U.S.A.,  411. 

Tipula,  in  California,  384;  food- 
plants  of,  in  Germany,  514. 

Tipula  oleracea,  measures  against, 
in  greenhouses  in  Britain.  601; 
on  crucifers  in  Norway,  fflS. 

Tipula  paludosa,  on  cereals  and 
swedes  in  Denmark.  43,  695. 

Tipulids,  review  of  injurious  species 
of,  in  Europe,  177;  on  rice  in 
Tndo-rhina,610;measuresagainst, 

177,614. 

tipulifonnis,  Aegeria  {Trochilium). 

Tiracola  plagiata.  bionomics  and 
control  of,  on  banana  in  Queens- 
land, 4652  46& 

Tirathaba,  parasites  of,  in  Java,  635. 

Tirathaba  mundella,  parasite  of,  in 
Java,  612;  characters  of,  426- 

Tirathaba  rufivena  (Greater  Coconut 
Spike  Moth),  parasites  of.  in 
Malaya  and  Java,  68,  617 : 
characters  of,  426. 

Tirathaba  ruptilmea,  characters  of, 
426. 


Tirathaba  trichogramtna.  bionomics 
and  biological  control  of,  on  coco- 
nut in  Fiji.  617,  618,  835. 

tirathabae,  Apanteles. 

Tischeria  complanella,  parasites  of, 
on  chestnut  and  oak  in  Italy, 

Tischeria  gaunacella,  bionomics  of, 
on  Prunus  spp.  in  Italy,  iSSL 

titanus,  Strategus. 

Tits,  destroying  Magdalis  ruficornis 

in  Ukraine,  606. 
Tmetocera  ocellana  (see  Eucosma). 
Tmolus  echion,   establishment  of, 

against  Lantana  in  Fiji,  U. 
Toad  Locust  (see  Chrotogonus  ren- 

dalli). 

Toad -flax  (see  Linaria). 

Toads,  destroying  noxious  insects, 

14L25L2Z1. 

Tobacco,  pests  of,  in  S.  Africa,  527. 
528 ;  wirewonms  on,  in  Algeria, 
101 ;     Engytatus    spp,    on.  in 
Brazil.  852;  pests  of.  in  Bulgaria. 
153,  226 ;    Thrips  tabaci  on,  in 
Crimea.  700 ;  pests  of,  in  India, 
I      192. 193.  425 ;  pests  of,  in  Dutch 
E.  Indies.  59,  8^  §55,  676: 
Heliothis  obsoleta  on,  in  Korea, 
190;  pests  of,  in  Mauritius,  104. 
559;  relation  of  Phthorimaea  to 
fungus  on,  in  New  South  Wales, 
589;    pests  of,   in  Nyasaland, 
158-160.  422.  423;  pests  of,  in 
Rhodesia.  53L  636;  Gryllotalpa 
on,  in  Transcaucasia,  1^;  pests 
of.  in  U.S.A.,  85-87.  220.  223. 
417,  487,  58L  5Mi  pests  of.  in 
W.  Indies,  165,  564,  555,  580; 
insects  and  virus  diseases  of,  22Q» 
417.  499,  531.  636.  662 ;  insecti- 
cides and  injury  to.  59,  153,  160. 
558.  655. 
Tobacco  (Stored),  insects  infesting. 
'     833,  384,  4^  438,  463,  532; 
Sceliphron    imported    into  Ger- 
many in,  333. 
Tobacco  (as  an  insecticide),  against 
ants   in   houses,   545;  against 
Aphids.  31,  708:   against  other 
Rhynchota.  94,  193^  425,  205; 
ineffective  against  CoUembola  in 
mushroom  beds,   Mfi;  against 
flea-beetles,  266 ;   against  Lepi- 
doptera.  127,  128,  227:  against 
I      Tetranychus.  262;  against  thrips, 
I      193,  8Mi  2QQ ;  dusting  with.  122, 
I      128.  699.  708 ;  tests  of  action  of 
dusts  of.  90  :  formulae  containing. 
3L  128i  227,  266,  26L  425.  200. 
205;  and  calcium  arsenate.  708: 
j      and  oil  emulsion,  425.  705 :  and 
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soap.  8L  94, 198.  ^  2fi7-  (See 

Nicotine.) 
Tobacco  Ant,  Red  (see  Solenopsis 

geminata). 
acco    Beetle    (see  Lasioderma 

serricorne). 
Tobacco  Caterpillar  (see  Prodenia 

iitura). 

Tobacco  Suck-fly,  Large  (see  Dicy-  , 

phus  luridus). 
Tobacco  Thnps  (see  Thrips  tabaci). 
Toluene,  9SA\  as  a  soil  fumigant, 

66S;   emulsifiers  for,  in  sprays,  i 

Toiype  velleda,  on  apple  in  Connecti- 
cut, 5^ 

Tomaspis  australis,  on  sugar-cane  , 

in  Argentina.  460. 
Tomaspis  enirerrtana,  on  sugar-cane 

in  Argentina,  45(L  | 
Tomaspts      indentata.      measures  | 

against,  on  sugar-cane  in  Brazil, 

fiL 

Tomaspis  knoblauchi,  on  sugar-cane  I 

in  Argentina,  450. 
Tomaspis  litt<rata,  on  sugar-cane  in 

Brazil.  61^ 
Tomaspis  saccharina,  problem  of.  on  I 

sugar-cane  in  Trinidad,  223,  224, 

250.  502. 

Tomato,  Dacus  brevistylus  on,  in  j 
S.  Africa,  420 ;  pests  of,  in 
Australia,  290.  69L  666,  666; 
Phyrdentis  divergens  on,  in  Brazil, 
82 ;  pests  of,  in  Britain,  599.  600« 
601.  666.  667:  Heliothis  ohsoleta 
on,  in  Ceylon,  162;  Epilachna 
vigintioctopunctata  on.  in  China, 
5M;  pests  of,  in  Hawaii,  251. 
252.  254;  pests  of,  in  Holland. 
ifflS;  Prodenia  Iitura  on,  in 
Malaya,  868:  Allophylax  meli- 
tensis  on,  in  Malta,  2S\. ;  pests  of, 
in  Norway,  693 ;  Empoasca  si);-  i 
nata  on,  in  Palestine,  106;  Cer-  j 
alia  similis  on,  in  Philippines, 
108;  Carpophilus  hemipterus  on, 
in  Turkey,  206;  pests  of.  in 
U.S.A..  lil,  215.  218.  220.  249.  j 
372.  417,  54L  58L  583,  641: 
removal  of  restrictions  deahng 
with,  against  Ceratitis  capitata  in 
U.S.A.,  548 ;  i>ests  of,  in  VV. 
Indies,  164.  165.  556;  insects  and 
diseases  of.  IIL  218,  ^  417. 
66S,666;  maize  preferred  to,  by 
Heliothis  obsoleta,  215;  not  at- 
tacked by  Phyrdenns  muricetts, 
S75 :  insecticides  and  injury  to,  i 

|6,54&  600.  I 

Tomato  Borer  (see  Phyrdenus  diver- 
f^'etts). 


Tomato  Fruit  Worm  (see  Heliothis 
obsoleta). 

Tomato  Hornworm  (see  Protoparce 

sexta  jamaicensis). 
Tomato  Moth  (see  Polia  oleracea). 
Tomato    Psyllid    (see  Paratrioza 

cocker  elli). 
Tomato    Weevil    (see    /_  istroderes 

obliquus). 
tomentosus,  Byturus  :  Epitragodes. 
tomentosns,  auct.,  Dactylopius  (see 

D.  opuntiae). 
Tomicus  (see  Ips). 
tomlini,  Phenacoccus, 
Tomostethus    juglans,    sp.    n^  on 

Juglans  in  Korea,  2. 
Tomostethus  juncivorus  (Rush  Saw- 

fiy),  relation  of  temperature  to 

development  of,  in  Japan,  874. 

626. 

Torches,  use  of,  against  Diabrotica 
spp.,  16,  116. 

iorridtis,  Pachycoris. 

tortricidis,  Zatropis. 

Tortricids,  key  to  larvae  of,  in 
orchards  in  Nova  Scotia,  42. 

Toririx  argyrospila  (Fruit-tree  Leaf- 
roller),  bionomics  and  control  of, 
in  Ontaria  and  New  York,  80» 
136>4fifi. 

Tortrix  citrana,  Gymnandrosoma  aur- 
antianum  recorded  as.  in  Brazil, 
178;  Trichogramma  mini4tum 
reared  on,  in  U.S.A..  421. 

Tortrix  crataegana,  on  Lilium  mar- 
tagon  in  Germany. 

Tortrix  excessana,  parasite  of,  on 
oak  in  New  Zealand.  4^ 

Tortrix  forsterana,  on  fruit  trees  in 
Britain,  460. 

Tortrix  fumi/erana  (Spruce  Bud- 
worm),  aeroplane  dusting  against, 
in  Canada,  ^6. 

Tortrix  persicana,  bionomics  of.  on 
apple  in  Nova  Scotia.  532. 

Tortrix  piceana,  on  pine  in  Poland, 
42. 

Tortrix  podana,  food-plants  of.  in 
Britain.  460.  601 ;  measures 
against,  in  greenhouses,  6QL 

Tortrix  postvittana,  parasite  of,  on 
oak  in  New  Zealand,  4M. 

Tortrix  pronubana,  extermination 
of.  on  carnations  in  Germany. 
182. 

Tortrix  ribeana,  on  fruit  trees  in 
Britain.  160. 

Tortrix  rosaceana.  in  U.S..\.,  68, 
78.  688 ;  taken  in  baits  for 
Cydia,  68^  69i  683:  effect  of 
screening  greenhouses  on,  23. 

Tortrix  rosana,  on  privet  in  Con- 
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necticut,  544;  parasites  of,  on 
rose  in  Germany,  6fi2. 
Tortrix  viridana  (Oak  Tortrix),  in 
Austria,  92;  in  Russia,  98;  bio- 
nomics and  control  of,  in  Spain, 
90.  263.  2fi4;  effect  of  arsenicals 
on,  92, 

Toumeyella  liriodendri,  on  orna- 
mental trees  in  U.S.A..  538^  543. 

Toumeyella  numismaiica,  bionomics 
and  control  of,  on  pines  in  U.S.A., 
858.  574 ;  synonymy  of,  624. 

Toxicarol,  a  constituent  of  Teph- 
rosia  and  derris,  890. 

Toxoptera  aurantii,  in  Brazil, 
natural  enemies  of,  in  Hawaii, 
262;  in  Xyasaland,  428;  in 
Palestine,  fifil ;  measures  against, 
in  Philippines.  108 ;  on  Citrus, 
108. 173.  6fil ;  on  coffee,  262^  428- 

Toxoptera  graminum,  on  cereals  in 
Minnesota,  182. 

Trabutina  elasttca,  Coccinellid  pre- 
dacious on,  in  N.  Africa.  84. 

Trachea  basilinea,  on  rye  in  Poland, 

Trachea  secalis,  on  rye  in  Norway, 

Tradescantia.  thrips  om,  in  green- 
houses in  France,  486. 

trdgatdhi,  Pityophthorus. 

Transcaucasia,  miscellaneous  pests 
in,  94j  Iffl;  Prays  oleellus  on 
olives  in,  164;  orchard  pests  in, 
189«  294 ;  parasites  of  Pyrausta 
nubtlalts  in.  145^  M2;  pests  of 
stored  products  in,  489;  timber 
and  furniture  pests  in,  188.  189; 
vine  pests  in.  132^ 

transcissa,  Boarmta. 

trapezalis,  Marastnia. 

irapezina,  Calvmnia. 

Traps,  for  ants,  46,  363,  486;  for 
Ceratitis,  179,  198:  for  cotton- 
stainers.  298 ;  for  Hvlobius  abietis, 
265,  884.  672;  "for  Popillia 
japonica,  411.  640,  644;  for 
woodlice,   169;   descriptions  of. 

179,  m  41L  486,  644.  (See 
Adhesives.) 

iredecimpunciatus,  Rhodobaenus. 

Tree  Crickets  (see  Oecanthus  spp.). 

Trees,  investigations  on  fauna  of 
dying.  317,  512. 

tremulae,  Melasoma. 

Trialeurodes  packardi,  on  straw- 
berry in  Connecticut.  643. 

Trialeurodes  vaporariorum  (Green- 
house Whitefly).  not  transmitting 
spotted  wilt  of  tomato  in  Aus- 
tralia. 666;  parasites  and  control 
of,  in  Britain,  461.  599.  600;  on 


I  tomato  in  Non^-ay,  693;  effect 
,      of  screening  greenhouses  on.  in 

Pennsylvania,  iS ;  biological  races 

in,  692. 
triangularis.  Disonycha. 
triangulator.  Apanteles. 
Triaspis.  parasite  of  Cydia  molesia 

in  Ontario.  122. 
Triaspis   curculionis.    parasite  of 

weevils  in  U.S.A..  170.  226. 
TriboHum,  key  to  species  of,  in 

Britain,  602. 
TriboHum  castaneum.  in  copra.  178; 

unsatisfactory  for  breeding  Tri- 

chogramma,  590. 
TriboHum    confusum,    in  stored 

cereals  in  Haiti,  554 ;  methods  of 

protecting  grain  against,  in  India. 

S};    probable    parasite    of,  in 

Indiana,  286;  fumigation  tests 

on.  408. 

Trichocera.  not  transmitting  bac- 
terial disease  of  potato  in  U.S.A., 
2^ 

trichodactyla.  Phorbia  {Chortophila, 

Hylemyia). 
Trichodes    flavocinctus,  attacking 

egg-pods  of  Dociostaurus  maroc- 

canus  in  Algeria,  100. 
Trichodes     laminatus,  attacking 

Dociostaurus  maroccanus  in  Iraq, 

449. 

Trichodes  x-iittera  (see  T.  flavo- 
cinctus). 

Trichogramma,  proposed  utilisation 
of,  against  Cydia  pomonella.  etc.. 
in  Australia,  589-591 ;  parasite 
of  Heliothis  obsoleta  in  S.  Caro- 
lina, 215.  688;  parasite  of  Pyr- 
austa nubilalis  in  N.  Caucasus, 
146 ;  probably  parasitic  on  Tira- 
thaba  trichogramma  in  Fiji,  618 : 
parasite  of  Bactra  truculenta  in 
Hawaii,  588;  parasite  of  Chilo 
simplex  in  Philippines,  615 ;  at- 
tempted introduction  of,  into 
Japan.  615 ;  parasite  of  Alabama 
argillacca  in  W.  Indies,  300; 
tests  of  possible  hosts  of.  590 ; 
status  of  forms  of.  in  F.urope, 
145,  m 

Trichogramma  australicum.  pro- 
posed utilisation  of.  in  Australia, 
69L 

Trichogramma  cacoeciae,  692. 

Trichogramma  erostcornis,  breeding 
of,  against  Homona  coffearia  in 
Ceylon.  668. 

Trichogramma  evanescens,  Lepidop- 
teroushostsof,  in  Europe.  146.149, 
150.  590, 6Cffi;  parasite  of  Cassida 
vtttata  in   Italy,  662;  artificial 
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rearing  and  utilisation  of,  146. 
590,  609;  races  of,  1^  590, 
692. 

Trickogramma  japonicum,  bionomics 

of,  in  Japan,  139, 140. 
Trichogramma    lutea,    parasite  of 

Diparopsis    castanea    in  Natal. 

42& 

Trichogramma  minutum,  322 ;  para- 
site of  Pyrausta  and  Cydia  in 
Canada,  il8.  128:  parasite  of 
Bactra  truculenta  in  Hawaii,  j^A  I 
parasite  of  Diatraea,  etc.,  in 
Mexico.  471.  576.  577;  parasite 
of  Tortrix  spp.  in  New  Zealand. 
4^;  Lepidopterous  hosts  of.  in 
U  S  A..  64.  128,  188,  280.  801. 
802.  346,  369.  393,  406,  407.  414. 
419.  453.  471.  543.  549.  577.  582; 
parasite  of  Diatraea  in  W.  Indies, 
125.  168.  468;  bionomics  of.  64»  , 
122.  301.  471.  690;  mass  produc- 
tion of,  301,  302,  393,  468,  479,  | 
522;  effect  on.  of  using  sulphur 
against  mites  attacking  Sitotroga, 
70.  48Q ;  field  utilisation  of,  118, 
126,  802»  394.  407,  414: 
talc  dust  harmful  to,  4Qfi;  forms 
of.  m  421. 

Trichogramma  nanum,  bionomics 
and  utilisation  of,  against  moth 
borers  on  rice  in  Malava,  509. 
656.  657.  658;  technique  of 
rearing.  652. 

Trichogramma  pretiosum,  possibly  | 
distinct  from  T.  minutum,  370.  i 

trichogramma,  Tiraihaba. 

irichogrammae,  Meteorus. 

Tricholyga  bombycis,  parasite  of 
Dendrolimus  punctaius  in  For- 
mosa. 206. 

Tricholyga grandis,  parasite  of  Mala- 
cosoma  neustria  in  Spain.  264. 

Trichomalus  cristatus,  parasite  of 
Oscinella  frit  in  Russia,  130. 

Trichomastus,  parasite  of  Lecanio- 
diaspis  sardoa  in  N.  Africa.  85. 

Trichomma  enecator,  parasite  of 
Cydia  pomonella  in  France,  265. 

Trichomma  maceratum.  parasite  of  j 
Ettella  schisticolor  in  California,  i 
586.  I 

Trtchophaga  lapetzella.  probably  in  j 
clothes,  etc..   in  Georgia,  439;  ; 
measures    against,    in  opossum 
skins  in  New  Zealand,  196.  ' 

Trichopoda  pennipes,  parasite  of 
Xezara  viridula  in  Florida,  246. 

Trichosanthes  anguina,  Megymenum  , 
brevicorne  on,  in  Malaya,  259.  I 


Trichosiphum  vandergooti ,  sp.  on 
Melwsma  ferruginea  in  Java,  214. 

trichosterna,  Lepidiota. 

Triclistus  pallidipes,  possibly  para- 
sitic on  Enarmonia  diniana  in 
Germany,  434. 

Triclistus  propinquus.  probably  par- 
asitic on  Phlvctaenia  tertialis  in 

U.S.A.,  116. 
tridentata,  Sciara. 

Tridymus  pyricola,  parasite  of  Con- 
tar  inia  pyrivora  in  Italy,  181. 

Triethanolamine.  not  increasing  effi- 
ciency of  soap  sprays,  529. 

Triethanolamine  Oleate.  as  an  emul- 
sifier  for  oils,  ^1, 282. 

trifasciatus.  Closterocerus. 

trifenestrata,  Cricula. 

trifolii,  Scotogramma. 

Trifolium  (see  Clover). 

Trifolium  alexandrinum  (Berseem), 
cotton  pests  on,  in  Egypt,  6i3. 

Trifolium  subterraneum,  Smvnthurus 
viridis  on,  in  Tasmania,  588. 

trifurcata,  Cerotoma. 

Trigonophora  meticulosa  (see  Broto- 
lomia). 

Trigonophymtis.  of  Argentina,  126. 

Trigonophvmus  arrogans,  in  Argen- 
tina. 1^ 

trilineata,  Sotonaulax. 

trilobitiformis,  Pseudaonidia  [Aspi- 
diotus). 

trimacxtlella,  Incurvaria. 

Trinidad,  Castnia  licus  in.  250 ;  new 
Coleoptera  in,  426.  ^3;  new 
Sphegid  in.  198;  sugar-cane 
pests  in,  ^  ^  250,  426.  fiOfi; 
introduction  of  beneficial  insects 
into  Fiji  from,  against  noxious 
plants  and  insects,  10,  40,  858. 
616.  612. 

trtntdadensis,  Dachrys  :  Phena- 
coccus  (see  Puto  barberi). 

trinitatis,  Azya. 

Trionyntus  sacchari,  bionomics  and 

control    of,    on    sugar-cane  in 

Cuba.  165. 
Trioza  alacris,  on  Laurus  nobilis  in 

Chile,  456. 
Trioza  bttxtoni,  on  Ficus  pseudo- 

sycomorus  in  Sinai.  54. 
Trioza  viridula  (Carrot  Psyllid),  in 

Latvia.    232;    in  Scandinavia. 

231.  693 ;  bionomics  and  control 

of.  231. 
Triphleps  (sec  Or  ins), 
tri punctata,  Diabrotica. 
trirrhogmaniformis,  Cryptus. 
tristis.    Dacnusa  ;     Otiorrhynchus  ; 

Khynchites  [Deporaus). 
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tritici,  Contarinia  :  Euxoa  ;  Frank-  i 

liniella  ;  Hapiothrips. 
Triticum  repens  (see  Agropyrum). 
tritoma,  Loxotropa. 
trivialis,  Pentaphis  (Fordo), 
trivittata,  Hylemyia. 
Trochilium  tipuliformis   (see  Aeg- 

eria). 

Troctes  divinatoria,  bionomics  of,  in 
maize-meal  in  U.S.A.,  412. 

Trogodertna  nigrum,  in  Georgia,  4^ 

Trogoderma  versicolor,  in  Georgia, 
^fi ;  destroying  eggs  of  Porthetria 
dispar  in  Morocco,  86,  5^; 
insects  associated  with,  86»  539* 

Trombidium.  attacking  Prays 
oleellus  in  Georgia,  155 ;  destroy- 
ing eggs  of  Coleophora  salmani  in 
Maine,  23. 

Tromera  (see  Pimpla). 

Tropicoris  rufipes  (see  Pentatoma). 

Tropinota  hirta  (see  Epiconietis). 

Trout,  studies  on  insect  food  of,  in 

U.S.A.,  lafi. 

truculenta,  Bactra. 
truncativentris,  Telenomus. 
tryoni,  Diachasma. 
Trypeta  pomonella  (see  Rhagoletis). 
Trypetids,  of  S.  Africa,  208. 4^ ;  of 

Palaearctic  Region.  822. 
Tryphaena  pronuba  (see  A  gratis). 
Trypopiiys  carpini,  boring  in  wood 

in  Russia,  12?^  1^ 
Trypopremnon  latithorax,  bionomics 

and  control  of,  on  potato  in  Peru. 

2^ 

Tsuga  (Hemlock),  Ellopia  fiscellaria 

on,  in  Canada,  285. 
Tsuga  canadensis,  Chionaspis  pini- 

foliae  on,  in  Connecticut,  545. 
Tsuga  heterophylla,  Ellopia  somni' 

aria  on,  in  Br.  Columbia.  118. 
Tuba  Root  (see  Derris). 
iuberculaium ,  Bryodema. 
tuberculatus,  Ephialtes. 
tucumanus,  Rhigopsidius. 
Tulip,  Aphids  and  disease  of.  in  i 

Britain,   881 ;    not   injured  by 

sulphur-resin  spray,  651. 
Tulip-tree  (see  Liriodeudron  tulipi- 

fera). 
iulipae,  Anuraphis. 
tulipaella,  Rhopalosiphoninus. 
lumidicostalis,  .4  rgyria. 
Tumidiscapus  flavus.    parasite   of  j 

Orchelimum  vulgare  in  Illinois. 

3SL 

tumiduhis,  Phaedon  ( Paraphaedon) . 
Tunisia,  biological  control  of  Dacus  . 

oleae   in,  pests  of  stored 

cereals  in.  485. 


turcipennis,  Cylas  (see  C.  formi- 
carius). 

iurionana,     Rhyacionia  {Grapho- 

litha). 
iurionellae,  Pimpla. 
turionum,  Eulimneria  { Limneriutn) . 
Turkey,   Eurvgaster  integriceps  in. 

5,  ^  506;  fig  pests  in.  204- 

206;  miscellaneous  pests  in.  &; 

beneficial  insects  in.  5^  205.  S6fi. 
Turkeys,    utilisation    of.  against 

noxious  insects,  15»  286,  562,  641,. 

664. 

Turnip.  Ceuthorrhynchus  quadridcns 
on,  in  Denmark.  48;  Phaedon 
cochleariae  on.  in  Estonia. 
Phorbia  cilicrura  on,  in  W. 
Siberia.  53_;  pests  of,  in  U.S.A.. 
67,  ^  277,  350,  625;  suggested 
use  of,  to  attract  predators  of 
citrus  aphis  in  Florida,  246; 
insects  and  diseases  of,  220.  35(L 

Turnip  Aphis  (see  Aphis  pseudo- 
brassicae) . 

Turpentine,  690;  repellent  to  Cera- 
litis  rosa,  421;  penetrating  tra- 
cheal system  of  insects,  318. 

Turpentine  Beetle.  Black  (sec  Den- 
droctonus  terebrans). 

Tussock  Moth,  White-marked  (see 
Hemerocampa  leucostigma) . 

Twin  Sp>ot  Quaker  (see  Monima 
munda). 

tychii,  Microbracon. 

Tylenchinema  oscinellae,  gen.  et 
sp.  n^  parasite  of  Oscinella  frit 
in  Britain.  582. 

Tylocomnus  scaber,  parasite  of  Pano- 
lis  flammea  in  Finland,  i32u. 

Tyloderma  fragariae  (Strawberry' 
Crown  Borer),  bionomics  and 
control  of,  in  U.S.A..  137,  572. 
644. 

Tyloderma  morbillosa,  on  straw- 
berry in  Washington.  542. 

tylodermatis,  Eurytoma. 

Typha  latifolia,  Chilo  simplex  on. 
in  Japan.  88 ;  Archanura  sub- 
carnea  on,  in  U.S.A..  418. 

Typhlocyba  australis  (Apple  Leaf 
Jassid),  in  Australia  and  New 
Zealand.  32;  bionomics  and  con- 
trol of.  32. 

Typhlocyba  pomaria,  bionomics  of. 
on  apple  in  U.S.A..  72^  401. 

Typhlocyba  Xanthippe,  measures 
against,  on  apple  in  Ohio,  22. 

Typhlodromus  bulbicolus.  sp.  n.. 
imported  into  Holland  in  Lxlium 
bulbs,  95. 

Typhlodromus  cucumeris,  sp.  n^  on 
melon  in  France.  ffi2. 
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Typhlodromus  domesticus.  sp.  ir^ 

probably  predacious  on  pests  of 

smoked  meat  in  Holland,  9&. 
Typhlodromus  heveae,    sp.  on 

Hevea  in  Sumatra,  622. 
Typhlodromus  hevearum,  sp.  n^  on 

Hevea  in  Sumatra,  ffi2. 
Typhlodromus    mali,    sp.  on 

apple  in  Holland.  95. 
Typhlodromus  pomorum,  sp.  n^  on 

apple  in  Holland,  fiS. 
Typhlodromus  pruni,   sp.  on 

plum  in  Holland,  ffiS. 
Typhlodromus   tineivorus,    sp.  n^ 

predacious  on  Sitotroga  cerealella 

in  Illinois,  Qfi. 
Typhlodromus  vitis,  sp.  n^  on  vines 

"in  France.  627. 
typicus,  Stephanitis. 
typographus,  Ips. 

Tyrannus  dominicensis  vorax,  de- 
stroying noxious  insects  in  Bar- 
bados. 468. 

Tyria  jacobaeae,  on  hops  in  Britain, 
288;  establishment  of,  against 
ragwort  in  New  Zealand,  464. 

Tyroglyphus.  attacking  Sitotroga 
cerealella  in  Britain,  fiBQ ;  attack- 
ing Selatosomus  in  Siberia,  4&; 
not  attacking  Agriotes,  4fi. 

Tyroglyphus  dimidiatus.  measures 
against,  on  cucumbers  in  Britain, 
601. 

Tyroglyphus  farinae,    toxicity  of 

fumigants  to,  218. 
Tyroglyphus     lintneri,  measures 

against,  on  mushrooms  in  U.S.A., 

685. 

Tvrogh'phus  longior  (see  7".  dimidia- 
tus).' 
tyrolensis,  Silpha. 


U. 

Uganda,  new  Chalcidoid  parasites 
in,  56j  425 ;  new  insects  on  coffee 
in,  330^  426:  Porthesia  producta 
on  cotton  in,  562;  new  Tortricid 

.  in  imported  seeds  of  Podocarpus 
in.  £M;  relation  of  birds  to 
locusts  in,  102,  635;  introduction 
of  beneficial  insects  into  other 
countries  from.  887.  460. 

Ukraine  (see  Russia). 

Ulex  europaeus  (Gorse),  biological 
control  of,  in  New  Zealand,  299« 
464. 

ultcis,  Apion. 

ulmi,  Eriosoma  ;  Gossyparia  (see 
G.  spuria)  ;  Lepidosaphes  ;  Oli- 


gonychus  (see  Paratetranychus 
pilosus)  ;  Tetraneura  (see  T. 
ulmifoliae). 

ulmicola,  Colopha. 

ulmifoliae.  Tetraneura. 
Ulmus  (see  Elm). 

Ulmus  americana,  Monocesta  coryli 
on,  in  Arkansas,  202;  European 
race  of  Eriosoma  lanigerum  not 
developing  on,  2Si,  602,  Q02. 

Ulmus  campestris,  Gossyparia 
spuria  on.  in  Michigan,  S88. 

Ulmus  fulva,  pests  of,  in  U.S.A., 

187.202. 

Ulmus  japonica,  Gobaishia  japonica 

on,  in  Japan,  521. 
uncicornis,  Cerotoma. 
undalis,  Hellula. 

undata,  Blttophaga;  Remigia{Mocis). 

undatus,  Brachycerus. 

undecimmaculata ,  Ptosima. 

undecimpunctata,  Coccinella. 

undecimpustulatus,  Myllocerus. 

undulatella.  Hulstea. 

unicolor,  Byturus  ;  Stromatium  (see 
5.  fulvum). 

unifasciata,  Comperiella. 

uni/ormis,     Podagrica     ( Sisotra)  ; 
Stamoderes. 

unipuncta,      Cirphis  [Leucania, 
Sideridis). 

United   States   of   America,  beet 
pests  in,  18,  19,  218,  273,  373, 
Sffl ;  boxwood  leaf-miner  in,  415. 
524;  pests  of  carrot  and  celery 
in,  18,  878 :  cereal  pests  in,  19. 
109.  268.  282.  304.  326.  353.  377. 
880.  384.  892.  418,  476,  491,  546. 
584,  630;   citrus  pests  in,  202. 
303.  305.  358.  471,  491,  546; 
I      cotton  pests  in,  62^  79^  109,  115. 
207.  218.  804.  805,  310.  347.  353. 
378.  380,  472,  491,  512.  546,  640. 
676,  215;   pests  of  crucifers  in, 
220,278,  349,  378,229;  pests  of 
cucurbits  in,  40,  405.  417 ;  date 
scale  in,  109,  858.  ^ ;  pests  of 
forest  and  shade-trees  in .  110. 116. 
137,247,282,  306,308,  314,  319. 
321.  326.  378.  379.  380,  384.  391. 
395.  447,  448.  458,  469,  470,  492, 
639.  642.  643.  6S5  ;  p^-ts  oi  legu- 
minous crops  in.  13,  219,  223.  314. 
378,  379,  381,  446.  483,  491.  492, 
578.  640,  643.  eS7;  miscellaneous 
!      pests  m.  109.  348.  374,  490.  578; 
,      pests  of  nut  trees  in,  66,  112  114. 
1     20L  377,414^49L  629;  .icliard 
1      pests  in.  68,  70,  72,  74,  117,  1^ 
;     163,  m,  228.  306,  307,  313,  314^ 
1     315.  369.  370.  376.  877,  380.  384. 
'     386.  387.  404.  406.  415.  418.  446. 
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458,  472,  487,  491.  512.  540.  544, 
646.  ^4 ;  pests  of  small  fruits  in, 
UL  377,  878,  380,  487,  491; 
pests  of  potato  in.  219,  ^0,  221, 
378.  490,  715 ;  pests  of  other 
solanaceous  plants  in,  85  37,  218, 
223.  252.  417,  640:  pests  of 
storeil  products,  etc..  in,  91,  201t 
305^347,  357,  380.  417,  47L  483, 
484,  643;  timber  pests  in.  42, 
492,  zQfl;  vine  pests  in.  890.  631; 
Avabrus  simplex  in,  284 ;  Anas- 
trepha  ludens  in.  66,  79,  109,  301, 
353,  880.  491,  546;  Anthomyiid 
on  wild  lettuce  in,  218 ;  ants  in 
houses  in,  486,  545 ;  cutworms  in. 
35  37.  68.  508.  630;  gipsy  and 
brown-tajl  moths  in.  79,  109.  151, 
164,  170,  212,  314,  368,  379.  880, 
894,  491.  544.  546.  569.  681.  682; 
satin  moth  in.  79,  109,  379.  491, 
544.  546 ;  prrasshoppers  in,  222. 
623,  641 ;  Jiipaiuse  beetle  in,  69. 
71.  72.  79.  80. 109,  112,  166,  207. 
250,  272,  326,  353,  354.  377,  880, 
881,  887,  411,  412,  413,  446.  491, 
544.  546.  547.  574.  621.  640.  644. 
687 ;  Asiatic  beetles  in,  79,  109, 
272,  354,  411,  413,  546.  547.  588. 
640 ;  Litiopoties  anlennaepes  on 
mushrooms  in,  849,  684 ;  ter- 
mites in,  114.  709 ;  Tibicen  spp. 
in,  71,  379 ;  trout  stream  insects 
in,  136 ;  relation  of  insects  to 
plant  diseases  in.  17, 18,  111,  218, 
219,  220.  278.  849.  373.  417,  445, 
573;  beneficial  insects  and  biolo- 
gical control  in,  68,  80,  112,  118, 
116,  122,  168, 170.  247,  809,  814, 
848,  349.  369.  371.  375,  379,  380. 
411,  413,  414.  419.  447.  448.  453. 
469.  471.  428 ;  Muscina  stabulans 
parasitic  on  Archanara  subcarnea 
in.  418 :  Nematodes  attacking 
insects  in.  567.  643 :  Staphylo- 
coccus infecting  Lepidoptera  in, 
Sflfi;  pests  and  diseases  of  bees 
in,  384.  619 ;  successful  campaign 
against  Ceraiitis  capitata  in,  and 
modification  of  lcp;islation  against 
it.  20-22. 109, 173.  223,  272,  322. 
353,  378,  381.  491,  546,  547.  574. 
640;  other  plant  pest  legislation 
in.  79,  207,  272;  pests  inter- 
cepted in  quarantine  in,  HQ,  162, 
171.  453;  discussion  of  plant 
quarantines  in,  79,  880.  4fl0; 
danger  of  introduction  of  pests 
from  other  countries  into,  204. 
205.  206.  467.  507 ;  progress  and 
organisation  of  economic  entomo- 
logy in,  61,  138,  380,  m  420. 


I  502;  lists  of  official  publications 
i  on  entomology  in,  328,  384  ;  pro- 
I  prietary  insecticides  and  patents 
I  relating  to  pest  control  in,  161, 
I  38?,  631 ;  popular  names  of 

insects  in.  87,  62y0 ;  Coccids  intro- 
I      duced  into  Britain  in  pine  seed- 
lings from,  2^;  importance  of 
preventing  introduction  of  Lep- 
tinotarsa  decemlineata  into  Ger- 
many   from,    9S&\  Ooencyrtus 
kuwanae  introduced  into  Morocco 
I      from,  85.     (See  also  under  the 
'      various  States.) 
ununguis,  Paratetranychus. 
Uracanthus  crypiophagus,  on  Citrus 

in  Australia,  60. 
urichi.  Liothrips. 

Urodon,  food -plants  and  systematic 

position  of,  4fi2. 
Urodon  gladioli,  sp.  n^  on  Gladiolus 

qitartinianus  in  Kenya,  462- 
Urodon  lilii,   on    Waisonia  in  S. 

Africa,  462. 
Uropoda  obnoxia,  on  crucifers  in 

Norway,  693. 
I  Urostgalphus  armatus,  parasite  of 
!      Curculio  spp.  in  U.S.A.,  118. 
urozonus,  Eupelmus. 
urticae,  V^anessa. 

Uruguay,  Cactoblastis  cactorum  in- 
troduced into  .\ustralia  from, 
287. 

ustulatus,  Agrioies. 

Ustulina.  termites  associated  with, 

on  rubber  in  Ceylon,  668. 
Utah.  Aphids  in.  ^  680;  Hypera 

variabilis  in.  478;  Lepidopterous 

pests  in. 

Utethetsa  pulchella,  Microbracon 
serinopae  experimentally  bred  on. 
in  Madras.  532. 


V. 

;  Vaccinium     (see    Blueberry  and 

Cranberry). 
'  vacillans,  Dysdercus  poecilus. 
Vacuum  Fumigation,  16,  129,  206. 

408,502. 

vadatorius,  Ambly teles, 
vagans,  Chorthippus. 
I   Valanga    nign-corms,    on  coconut 
and  teak  m  Dutch  E.  Indies,  194. 
654.  655;  on  rubber  in  Malaya, 
I      ^  **  egg-parasites  of.  654,  666. 
Valeriana     officinalis  (Valerian), 
Polia  oleracea  on.  in  N.  Caucasus, 
620. 

validus,  Sesioplex. 
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vandergooti.  Trichosxphum. 
Vanduzea  arquata,  ant  associated 

with,  on  Robinia  in  Mar\'land.  74* 
Vanessa  to,  on  hops  in  Britain,  2^  I 

parasite  of,  in  Hungary,  148. 
Vanessa  polychloros,  on  oak  and 

pear  in  Spain,  2S^ 
Vanessa  utticae.  Bacterium  thurin- 

gtensis  virulent  to,  145* 
Vanilla,  in  baits,  298.  024* 
vaporariorum,   Trialeurodes  {Aleur- 

odes) . 

varia,  Acanthoderes  (see  A.  clavipes). 
variabilis,    Celes ;    Hypera  (Phy- 

tonotnus)  ;   Lixophaga  {Tachino- 

phyto). 

varians,  Cyrtopeltis  (see  Engytatus 

geniculatus)  ;  Ocinara. 
varicornis,  Leptocorisa  ;  Luperodes. 
variegana,  Argyroploce  {Penthina). 
variegata.  Antestia  (see  A.  faceta). 
variegatus,  Zonocerus. 
variipes.  Ashmeadopria  (Diapria). 
variolosum,  AsteroUcanium. 
varipes,  Glypta. 

Vaseline,  for  protecting  apple  buds 

against  Cecidomyiids, 
vastator,  Coptotermes. 
Vedalia  (see  Novius). 
Vegetable  Weevil  (see  Listroderes 

obliquus). 
velleda,  Tolype. 

velox,Amblyteles  {Ichneumon)  ;Oxya. 
velutinana,  Eulia. 
Velvet  Bean  (see  Stizolobium) . 
Velvet  Bean  Caterpillar  (see  Anti- 

carsia  gemmatalis). 
venablesi,  Syrphus. 
venatoria,  Feltiella. 
Venezuela,  attempted  introduction 

of    Ipobracon    grenadensis  into 

Porto  Rico  from,  186. 
venosala,  Diatraea. 
ventrahs,     Eusarcoris ;  Rhizobius 

{Lindorus)  ;  Sophronica. 
ventricosa,  Pimpia. 
ventricosus,  Pediculoides. 
verbasci,  Anthrenus. 
Verbena  Oil,  repellent  to  fruit-flies, 

m* 

vermiformis,  Eriophyes. 
vermxlio,  Kermes  {Kermococcus). 
Vermont,  new  Tachinid  parasite  of 

Malacosoma  disstria  in,  35. 
verna,  Baryodma. 
vernana.  Farias. 

versicolor,  Agonoscelis  ;  Plagiodera  ; 

Trogoderma. 
versteegi,   Monochamus  {Monoham- 

mus). 

Vesperus    strepens,    on    vines  in 
France.  233* 


vestiia,  Saperda. 
viator,  Phaenoserphus. 
vibex,  Cassida. 

Vibrio  leonardi,  infecting  Pyrausta 

nubilalis.  142. 
vibrusalis,  Syngamia. 
viburni,  Aphis. 

Viburnum  awabucki,  Janus  japcni- 
cus  on,  in  Japan,  5&* 

vicarialis,  Hemerophila(Allononyma) . 

Vicia  faba  (see  Beans). 

viciae,  Amphorophora  (Rhopalcsi- 
phum). 

vicinus,  Homorocoryphus. 

Victoria,  compulsory  measures 
against  Chrysomphalus  aurantii 
on  Citrus  in,  653;  orchard  pests 
in,  107. 259. 852 ;  parasites  of  saw- 
flies  on  Eucalyptus  in,  348* 

vigintioctopunctata,  Epilachna. 

vigintiquatuorpunctata,  Subcoccinella . 

Vigna,  not  attacked  by  Epilachna 
vigintioctopunctata  in  China,  534* 
(See  Cowpeas.) 

Vigna  catjang,  pests  of,  in  Malaya, 
243,383* 

Vigna  sinensis,  new  Aegeriid  on,  in 
Brazil.  162. 

vignae,  Aegertna. 

vilella,  Platyedra. 

viminalis,  Pontania. 

Vine,  Grape,  new  thrips  on,  in  S. 
Africa.  241;  wireworms  on.  in 
Algeria.  181 ;  Chrysomphalus  aur- 
antii on.  in  Australia.  653 ;  pro- 
tection of.  against  Lamellicorn 
larvae  in  Austria,  180;  Mat- 
garodes  brasiliensis  on,  in  Bra?il, 
648;  Tortrix  podana  on,  in 
greenhouses  in  Britain.  681 ;  pests 
of,  in  Bulgaria.  96,  225^  228 ;  pests 
of.  in  France.  233,  292,  293,  365. 
595.  627:  pests  of.  in  Germany, 
^  ^8,  528;  pests  of,  in 
Hungary,  147.  330 ;  pests  of. 
in  India.  ^  193,  443;  pests  of. 
in  Italy.  45,  133,  ^  330^  449. 
713;  not  attacked  by  Ceratitis 
capitata  in  Italy.  179 :  pests  of, 
in  Japan.  8,  706 ;  pests  of,  in 
Jugoslavia.  95,  96_;  Phylloxera 
on.  in  Malta,  260,  ^;  pests  of. 
in  Runiania,  132,  188j  880; 
pests  of.  in  Russian  Union.  86, 
182.  888 ;  pests  of.  in  Spain,  91 ; 
pests  of.  in  Switzerland,  885. 
604 ;  pests  of.  in  Turkey,  5^  ; 
pests  of.  in  U.S.A..  16,  ^  288. 
881.  390.  572.  573.  587.  631.  710. 
211;  spray  schedule  for,  in  New 
Jersey.  215;  insects  and  smut 
disease  of.  206 ;  varieties  of,  in 
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relation  to  Phylloxera,  etc.,  IttL 
260,  261.  ffll ;  review  of  literature 
on  Phylloxera  on,  714;  experi- 
mentally attacked  by  Lecanium 
comi,  605;  stationary  spraying 
system  for,  12i  insecticides  and 
injury  to,  ^  Zll-   (See  Grapes.) 

Vine  Moths  (see  Clysia  ambiguella. 
Polychrosis  botrana  and  Spargano- 
this  pilletiana). 

Vine  Weevil,  Black  (see  Otiorrhyn- 
chtts  sulcatus). 

Vinegar,  in  baits.  6?^  179,  368^ 

vinitor.  Nysius. 

violacea ,  A/ agdalis. 

violt  nius,  Ltpidocyrtus. 

Vipio,  parasite  of  Sphenoptera  gos- 
sypii  in  Punjab,  27. 

Virachola  antalus.  on  sunn  hemp  in 
Nyasaland,  424. 

virens,  Apion. 

virescens,  Heliothis  :  Pachyteria. 

virgata,  Ferrisiana  [Ferrisia,  Pseudo- 
coccus). 

virginalts,  Eublemma. 

Virginia,  Heliothis  obsoleta  in,  583. 
683 ;  pests  of  leguminous  plants 
m.  278,  357.  466;  orchard  pests 
in,  898,  40L  620 :  regulations 
against  Popillia  japonica  in,  80; 
sweet  potato  sawfiy  in,  848. 

Virginia,  West,  Coleophora  malivor- 
el  la  on  apple  in,  403^ 

Virginia  Creeper  (see  Parthenocissus 
quinque folia). 

viridana,  Tortrix. 

viridescens,  Eupteromalus. 

viridicollts,  Phyllobius. 

vindis,  Agrilus  ;  Coccus  {Lecanium); 
Parabolocratus  ;  Smynthurus  ; 
Sphodromantis. 

viridtscutellatus,  Psylledontus. 

viridius,  Chlorotettix. 

viridula,  Nezara  :  Trioza. 

viridulus,  Eulophus. 

Virus  Diseases,  of  silkworms,  ffll; 
of  solanaceous  plants,  l^  111. 
218.  220.  221.  290.  372.  499. 
M.  519,  520,  53L  666,  666;  of 
other  plants.  17,  18,  3L  7L  9L 
111,  248.  278.  881.  351.  364.  472. 
5S5.  602.  634 ;  relation  of  Aphids 
to.  1.  2.  31.  71.  98.  218.  221. 
243,  33L  499,  503,  519i  520,  602 ; 
relation  of  other  insects  to,  17. 
18.  98.  111.  221.  851,  364,  372. 
472,  531,  555,  634,  666_;  tech- 
nique of  culturing  insects  for 
work  on.  662.  (See  Bunchy-top. 
Curly-top  and  Mosaic.) 
Vismia  lauriformis,  Scolytid  feeding 
on  foliage  of.  in  Costa  Rica.  433^ 


vismiae,  Loganius. 

viteana,  Polychrosis. 
viiellmae,  Phyllodecta. 
viticida,  Fidia. 

Vitis  vinifera  (see  Vine,  Grape). 
vitis,  A  nomala  ;  Epitritnerus  :  Eric- 

phyes  :  Erythroneura  ;  Phyllocop- 

tes  :  Pseudococcus  ;  Pulvtnaria  ; 

Targionia  ;  Typhlodromus. 
vitripennis,  Brachymeria. 
vittata,    Cassida ;    Diabrotica  (see 

D.  nulanocephcUa). 
vittiger,  Agonischius. 
vittula,  Phyllotreta. 
vivida,  Parasa. 

Voandzeia  subterranea  (Bambara 
Ground-nut),  Prodenia  litura  on, 
in  Malaya,  2^B8. 

Volucella  obesa,  Stratiomyiid  asso- 
ciated with,  on  papaya  in  Hawaii, 
258. 

volucer.  Engytatus. 

vomitoria,  Calltphora. 

vulgare.  Orchelitnum. 

vulgaris,  Chrysopa  :  Gryllotalpa  (see 

G.  grxUotalpa)  ;  Melolontha  (see  A/. 

melolontha)  ;  Meteorus  ;  Phryxe. 
vulgatissima,  Phyllodecta. 
vulnerator,  Pristomerus. 
vulpinus,  Dermestes. 
Vultures,  destroying  locusts  in  E. 

Africa.  1D2. 
vuteria,  Sesamia. 

W. 

wahlbomiana,  Cnephasia. 
walkcri,  Chrysopa  ;  Erebus. 
Wallaceana   {IVallacea)  palmarum. 

on  palms  in  Malaya.  58. 
Wallaceana  Phoenicia,  sp.  u  ,  on 

palms  in  Malaya,  426. 
Walnut  (Juglans).  new  sawfly  on. 

in  Korea,  Tj  pests  of,  in  U.S.A.. 

15,  ^  77,  20L  ^  49L;  n^t 

attacked  by  Acrobasis  nebulella, 

549. 

Walnut  Husk  Fly  (see  Rhagoletis 
juglandis  and  7?.  suavis  completa). 

Walnuts  (Stored),  pests  of.  in  Italy, 
4fil. 

Washington,  miscellaneous  pests 
in,  3&),  541 ;  orchard  pests  in. 
273-275. 541. 542. 574, 6M ;  pests 
of  potato  in.  204,  641 ;  beneficial 
insects  in,  78,  115. 

watanabei.  Onychiurus. 

Water,  spraying  with,  98,  2fil* 

Water,  Hot,  uses  of,  against  insects, 
15.  39.  113,  225,  301,  354.  546» 
524. 


^   •    d  by  Google 


INDEX. 


893 


Water  Hemlock  (see  Oenanthe  cro-  i 

cata).  I 
Water-balance,  of  plants,  relation  i 

of,  to  insect  attack,  23L  | 
Water-melon.  Rhaphidopalpa  fenior- 

alis  on,  in  Japan,  691 ;  wireworms 

on,  in  Siberia,  4i8» 
Watsonia,  Vrodon  lilii  in  seeds  of, 

in  S.  Africa,  4fi2. 
Wattle,  froghoppers  on,  in  S.  Africa.  \ 

fl;    Icerya  purchasi   on,   in  S. 

India,  IflS.  (See  Acacia.)  , 
ivavami,  Thatnnonoma.  i 
W'ax    Moth,    Large    (see    Gciilcria  ' 

wellonella). 
Wax  Moth,  Small  (see  Achroia  gris- 

ella). 

Wax  Scale,  Indian  (see  Ceropiastes 

ceriferus),  \ 
websteri,    Aphidencyrtus    (see  A. 

aphidivorus). 
Webworm,  Bluegrass  (see  Crambus  < 

teterrellus). 
West  Indian  Fruit-fly  (see  Anas- 

ttepha  fraterctilus). 
West  Indies,  Alabama  argillacea  in, 

800.      (See  under  the  various 

Islands.) 

W'hale-oil  Soap  (see  Soap,  Fish-oil). 

Wheat,  Cicadula  sexnotata  on,  in 
Bulgaria,  225 :  pests  of,  in 
Canada,  1^.  641 ;  Chlorops  tae- 
niopus  on,  in  Czechoslovakia, 
440 ;  Oscinella  frit  on,  in  Den- 
mark. 43;  Agrotis  ypsilon  on,  in 
Egypt.  678 ;  pests  of,  in  France, 
238.  435,  516;  pests  of,  in  Ger- 
many, 186,  637,  698;  pests  of, 
in  Italy,  44^  526 ;  pests  of,  in 
Japan,  556,  592;  Letna  not 
found  on,  in  Japan,  8;  Mayetiola 
destructor  on,  in  Latvia,  214; 
pests  of,  in  Norway,  693;  pests 
of,  in  Poland,  47 ;  termites 
attacking,  in  Punjab,  pests 
of.  in  Russia,  321.  622 ;  pests  of. 
in  Siberia.  6.  7.  48.  50,  51.  52. 
53,  252;  Pentatomids  on.  in 
Spain,  3ffiS ;  Eurygasfer  integriceps 
on,  in  Turkey  and  Syria,  6,  866.  ( 
506;  pests  of,  in  U.S.A.,  162. 
259.  804.  476.  477.  480.  623,  641 ; 
susceptibility  of  varieties  of,  to 
pests,  7,  44.  305^  476.  427i  not 
attacked  by  Barathra  configurata, 
118;  Crambus  teterrellus  reared 
on,  375  ;  Sitona  hispidula  not  feed- 
ing on,  428;  thrips  probably  not  ^ 
causing  white  ear  disease  of,  698 ; 
immune  from  yellows  disease,  18 ; 
effect  of  arsenicals  on  germination 
of,  608. 

(18300) 


Wheat  (Storetl),  pests  of,  and  their 

control.  29,  347.  43§,  45L  §47, 

664.  689 :    Sitodrepa  panicea  in 

poisonc<l,  388;  Sitolroga  cerealella 

reared  on,  479.  590;   effect  of 

fumigants  on.  648,  689. 
Wheat  Midge  (see  Contarinia  tritici). 
Wheat  Stem  Sawflies  (see  Cephus 

ductus  and  C.  pygmaeus). 
Wheat    Wireworm    (see  Agriotes 

mancus). 

White    Ear    Disease,    relation  of 

insects  to.  183.  697. 
Whiteflies,  relation  of,  to  leaf-curl  of 

cotton,    etc..    364,    634 ;  ants 

associated   with,   360;  natural 

enemies  of,  ^  599.  600. 
Whitefiy,  Cabbage  (see  Aleurodes 

brassicae). 
Whitefiy,  Greenhouse  (see  Trialeur- 

odes  vaporariorum). 
VViddringtonia      whytei  (Mlanje 

Cedar),  pests  of,  in  Nyasaland, 

424, 

widhalmi,    Eucoila  {Rhoptromeris) 

(see  E.  cuccra). 
Willow  (Salix),  pests  of,  in  Britain, 

^0.  262,  696,  668:  adaptation 

of  Sttlpnotta  saticis  to,  in  Br. 

Columbia,  343 ;  Pcroiica  hastiaua 

on,  in  Czechoslovakia,  809 ;  pests 

of,  in  France.  ^3;  Mc^opxs  sinica 

in  dead  wood  of.  in  Japan,  191 : 

I>ests  of,  in  Poland,  42;  pests  of, 

in  U.S.A.,  78.79.  879,  648.  710: 

susceptibility  of  species  of,  to 

pests,   230,   668;  experimental 

races  of  Fontauia  viminalis  on, 

692. 

Willow  Beetle  (see  Phyllodecta  vul- 

gatissima). 
wihnattae,  Phenacoccus. 
Wilt  Disease,  in  Lepidoptera,  138. 

156.  218. 
Wind,  insects  spread  by,  SS,  62. 

466,  657;  mites  spread  by,  886. 

582. 

Winter  Moth,  Large  (see  Hybernia 
def oil  aria). 

Winter  Moth.  Small  (see  Chcima- 
tobia  biutnata). 

W'inthenna  quadripustulata,  para- 
site of  Brotclomia  meticulosa  in 
France,  ffl;  hosts  of,  in  U.S.A., 

113,  5S4. 

U'inthiwia  semiberbis,   parasite  of 

Scsaviin  inferens  in  Malaya,  656. 
Wire  Netting,  and  clay,  method  of 

protecting    vines   with,  against 

Lamollicorn  larvae,  180. 
Wireworms,  of  Czeclioslovakia,  295 ; 

of  Siberia,  4fi;  predacious  specie^> 

12 
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of,  246,  26L  442;  review  of 
parasites  of,  112 ;  baits  for,  6^ 
48.  166.  248.  296,  360,  516.  6Q1; 
other  measures  against,  7i  48« 
lOL  245^  248,  296,  316,  360,  3^ 
ttOt  488,  480,  516,  600j  not 
affected  by  soil  fumigation  with 
paradichlorobenzene,  240. 

Wisconsin,  Euscelis  striatulus  and 
cranberry  false  blossom  disease 
in,  351 ;  pests  of  narcissus  bulbs 
in,  574;  natural  enemies  of 
Noctuids  in,  75»  412. 

woeberiana,  Enarrnofiia  {Grapho- 
litha). 

woglumi,  Aleurocanthus. 
Wohlfahrtia  euvittata,   parasite  of 
Locustana  pardalina  in  S.  Africa, 

woodi,  A  car  apis. 

Woodpeckers,  destroying  Magdalis 

ruficornis  in  Ukraine,  6Q& 
Wyoming,  Hypera  variabilis  in,  25(L 


X. 

x-liitera,   Trichodes   (see  T.  flavo- 

cincius). 
xanthenes,  Gortyna  {Hydroecia). 
Xanthippe,  Typhlocyba. 
Xanthium  spinosum  (BathurstBurr), 

Cantaromyia  hnllans  on,  in  New 

South  Wales,  534- 
xanthoceros,  Physothrips. 
xanthochaeta,  Eutreta. 
Xanthodes  graellsi,  bionomics  of,  in 

S.  Africa,  420;   distribution  of, 

420. 

xanthomelaena,  Galemcella  (see  G. 

luteola). 

Xanihopimpla,  parasite  of  Sesamia 
inferens  in  Malaya,  fiSfi. 

Xanthopimpla  formosensis,  parasite 
of  Lcpidoptera  in  Formosa,  8. 

Xanthopimpla  kuchingensis,  para- 
site of  Clania  tninuscula  in  For- 
mosa. 8s 

Xa^Uhopimpla    punctata,  parasite 

of  Lasiocampid  in  Formosa,  8. 
Xanthopimpla  stemmator,  parasite 

of  Lepidoptera  in  Formosa,  8. 
XanthorhoS  exorisia,  bionomics  of, 

on  carrot  in  S.  Africa,  580. 
Xanthosonxa      (Tannia),  Ligyrxis 

ebenus  on,  in  Br.  Guiana, 
xanthostoma,   Eulitnneria  {Limner- 

iunt). 

Xenochalepus  mucunae,  sp.  n^  on 
Mucuna  pluricostata  in  Brazil, 
428. 


I  Xestobium  rufovillosum,  in  worked 
timber  in  Germany.  489;  para- 
site of.  in  Poland,  324 ;  biono- 
mics of,  in  Russia,  188;  charac- 
ters of,  188. 
Xiphidiopsis  Ufa.  in  Hawaii.  258. 
254 ;     predacious    on  Amorbia 
emigratclla,  258. 
Xiphispa  limbata  (see  Brontispa). 
Xorides  collaris,  parasite  of  Tetro- 
piutn  spp.  in  Central  Europe.  24. 
xoridiformis,  Pyracmon. 

I  xoridoideus,  Pyracmon. 

I  Xyleborus,  classification  and  new 
species  of,  in  India,  658. 

■  Xyleborus  andamanensis,  658. 

•  Xyleborus  coffeae  (Coflfee  Twig- 
borer),  utilisation  of  parasites 
against,  in  Dutch  E.  Indies.  31- 

[  Xyleborus   dispar,    on    apricot  in 

I      France,  282. 

I  Xyleborus  monographus,  on  oak  in 
Jugoslavia  and  Morocco,  47, 86. 
Xyleborus  morigerus,  biononiics  of, 
on  tea,  etc.,  in  Dutch  E.  Indies, 
664. 

Xyleborus    xylographus  {saxeseni), 
I      on  apricot  in  France,  232. 
I  Xylechinus  pilosus,  on  spruce  in 

Russia.  6!Z2. 
j  Xylene,  ffifi. 

I  Xylobosca  bispinosa,  on  Acacia 
I      pycnantha  in  Australia,  fiL 

Xylobosca  decisa,  on  Acacia  pyc- 
.      nantha  in  Australia,  80. 
I  Xylocopa  aestuans,  fertilisation  of 
cotton  flowers  by,  in  Egypt,  44. 
Xylocrius  agassizi   (Black  Goose- 
berry Borer),  measures  against, 
j      in  Oregon,  28. 
Xylodeleis  obi  spa,  on  Accuia  pyc- 
nantha in  Australia,  60. 
xylographus,  Xyleborus. 
Xylomyges      eridania,  measures 
1      against,  on  beet  in  Bermuda,  615 ; 
on  celery  in  Florida,  5^ 
Xylonomus     spp.,     parasites  of 
Tetropium     spp.     in  Central 
Europe,  24. 
xylophagorum,  Rhoptrocerus. 
Xystus  brassicae,  hyperparasite  of 
Brevicoryne    brassicae    in  New 
Zealand,  428. 

Y. 

yagii,  Onychiurus. 
Yam,  Hettroligus  spp.  on,  in  Nigeria, 
5ffiL 

Yam  Beetle  (see  Heteroligus  Claud- 
ius). 
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yamsttyeiisis,  Melaw^s. 
yanonensis,  PronUupis, 

yashiroi,  Abirus. 

Yeasts,  fruit-flies  feeding  on,  378; 

in  baits  for  Cydia,  68,  575,  652. 
Yellow  Underwnng,  Lax:ge  (see  Agro- 

tis  promtba). 
Yew,  Coccid  on,  in  Britain,  229; 

Batodes  angustiorana  on,  in  Br. 

Columbia,  380. 
ypsilon^  Agrotis, 


Z. 

Zabrus  tetubrioidea,  on  beet  in  Ger- 
nr.rrv,  44;  in  Ru^a,  718;  larva 

of,  713. 

Zalacca  conjerta,  new  Hispid  on, 

in  Malaya,  428. 
tambesimi,  Nudaurelia, 

zftminr,  Diaspis. 

Zatropis  incertus,  parasite  of  An- 
thanomus  grandis  in  S.  Carolina, 
170. 

Zalropis  toriricidis,  parasite  of 
Etiella  schtsticolor  in  California, 
686. 

Zea  mays  (see  Maize). 

zeacotella.  Diatmea. 

xsatt    Ackatodes :     Cirphis  {Leu- 

cania) ;    Rhabdepyris ;  SpheiUh 

phorus  [CaUndteC^* 
zehroides,  Theronia. 
zehnineri,  Elasmus, 
Zelkova»  Eriosoma  clewuOieota  on, 

in  Korea.  868. 
Zelwi  hilobw;.  predacious  on  Aphis 

sptraecola  in  Florida,  871. 
zaniodes,  Mometa. 
Zeniiiia      caesar,      parasite  of 

Pyrausta    mthilalis   in  Ontario, 

118;    parasite    of  Phlyctaenia 

tertiaHs  in  U.S.A..  118. 
Zc  HI  Ilia  eonfinis  (see  Exorista). 
Zeniiiia    iUota,    parasite   of  Xan- 

thodes  graellsi  in  S.  Africa.  420. 
Zeniiiia  miHz,  parasite  of  Pyrausta 

nubilalis  in  France.  265. 
Zeniiiia    roseavae,    hosts    of,  in 

Europe.  149,  161;  morphology 

of.  161. 


j  Zeuxia  cinerea,  parasite  of  Lixus 
I     junci  in  Italy,  562. 
Zenzera  boisdta-ali.   bionomics  of, 

on   Eucalyptus   in   New  South 
,     Wales.  59. 
Zeuzera  cnjj,-,ic,  food-plants  of.  in 

Ceylon.  156 ;  on  Hydnocwpus  in 

Malaya,  58. 
Zeuzera  pyrina,  bionomics  and  con- 

:  r  l  of,  on  fruit  trees  in  France, 

176;    parasites  of,  in  T'krainc, 

89;  distribution  and  importance 

of.  in  U.S. A.,  306. 
Zinc   Compounds,    dusting  with, 

against  pests  of  stored  products, 

664;  effect  of.  on  foliage  injury 

by  sprays.  155,  896,  568. 
Zinc  Phosph  ;     in  bait  for  mole* 

crickets.  46,  335. 
Zinc  Sulphate,  unsatisfactory  for 

precipitating  lime-sulphur,  298. 
zinckenella.  Etiella. 
Zinckenia    f  rciata,    on    beet  in 

Korea,  190. 
Zingiber  (see  Ginger). 
Zinnia  elegans,  yellows  disease  of, 

in  U.S.A.,  18. 
Zizania,  rice  pests  on,  in  Japan, 

33,  190,  592,  614. 
Zizera  oHs,  on  green  manure  plants 

in  Malaya.  57. 
Zizyphus  spina-christi,  pests  of,  in 

Sinai,  54. 
zizyphus,  Parlatoria. 
zlocistii,    Lepidosaphes  {Coecomy- 

tilus). 
zolotarevskyi,  Scelio, 
Zonabris  silbermanni  (see  Mylabris), 
zonata,  Ptcrolophia. 
zonaius,  Dacus  {Chaetodacus). 
zonellus,  ChUo, 

Zonocerus  ekgtms,  measures  against, 

in  tobacco  seedbeds  in  Nyasa- 

land,  159. 
Zonocerus    veuriegahts,  bionomics 

and  control  of,  in  Sierra  Leone» 

99. 

Zophodia  grossulariae  (Gooseberry 
Fruit  Worm),  in  Utah.  688; 
feeding  habits  of,  888. 

zuluensis.  Scirtothrips. 

Zyklon,  fumigation  with,  132. 
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